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COAL AND COAL PRODUCTS 


REFER ALSO TO CITATION(S) 35313, 35411 


33577 en Gre 1) Research program of the Morgantown 
Energy Research Center cx Research and Development Ad- 
ministration, Mor, organtown, Ww. (USA). Morgantown Energy Re- 
ag Center). 1 30p. Morgantown Energy Research iter, 


Development of new and improved technology for coal con- 
version and utilization and enhanced recovery of oil and natural gas 
has been given priority by the Energy Research and Development 
Administration in its program of energy and fuels production from 
fossil sources. In support of this program, the Morgantown Energy 
Research Center (MERC) is engaged in a comprehensive effort 
involving in-house research supplemented by research projects 
under contract to private concerns and academic institutions. This 
brochure describes the objectives of these = accomplishments 
to date, and a general time-schedule for their completion. 


PROCESSING 
REFER ALSO TO CITATION(S) 33786 


33578 (ORNL/TM—5770) Coal technoivgy program. Progress 
report for December 1976. (Oak Ridge National Lab., Tenn. (USA)). 
Feb 1977. Contract W-7405-ENG-26. 35p. Dep. NTIS $4.00. 

This report, the twenty-ninth of a series, is a compendium of 
monthly progress reports for the ORNL research and development 
programs that are in support of the increased utilization of coal as a 
source of clean energy. The projects reported this month include 
those for coal conversion process development, materials engineer- 
ing, alkali metal vapor topping cycles, a critical components test 
facility, engineering and support studies, process and program assis- 
tance, environmental assessment studies, and coal-fueled MIUS. 


of coal for power and SNG. (Bechtel Corp., San 
pt tg Calif. (USA)). Nov 1975. 32p. NTIS $4.00. 

Prepared in 
Washington, DC. 

Policy. 

This report is a preliminary assessment of the commercial role 
of in-situ gasification of coal. In-situ gasification of coal has been 
suggested as an alternative to above- of coal to 
produce power or synthetic natural gas (SNG) from coal. This study 
presents a cost com: between the two systems of 


to those The comparison was made 


33580 Coal technology from Tyler. Cleveland; W.S. Tyler, Inc. 
(1975). vp. (CONF-750254—). 

From Series of seminars on coal desulfurization; 
Pennsylvania, United States of America (USA) (12 Feb iors) 

reliance on nondomestic fuel oils has brought tremendous attention 
to the coal industry. As a service to the industry, C-E Tyler 


Pittsburgh, Pa., 
a ae Nine papers from the proceedings have been entered 
individually into ERA and EDB. 


33581 Production of hot clean industrially usable gas. Livemore, 
G.S.V. (to Foster Wheeler Energy Corp.). US Patent 3; 3,998,608. 21 
Dec 1976. Filed date 12 Aug 1975. 2p. 

A method and apparatus of producing industrially usable gas 
is disclosed wherein hot detarred gas produced in conventional 
manner is passed through a plate fYPE ae ome adapted to 
remove from the gas at least some of contaminants, 
mainly the solid and fluids of relatively low volatility. 3 claims, 1 


33582 Device for making high reformed gas. Miya- 
shita, T.; Sano, K.; Sasaguri, K.; Ishihara, K.; Hironaka, S. (to 
Nippon Kokan Kabushiki Kaisha). US Patent 4,005, 986. 1 Feb 1977. 
Priority date 6 Nov 1972, Japan. 6p. 

A device for making high temperature reformed gas from 
coke oven gas and blast furnace gas is described. A continuous 
heating apparatus is designed for preheating a coke oven gas; and a 
first system including (a) an intermittent heat exchanger containing 
therein a packing bed of the heat-accumulator type for preheati 
blast furnace gas; (b) a separate cyclone-type gas mixing chamber for 
mixing the preheated raw gases; and (c) an intermittent reforming 
furnace containing therein a packing bed of the heat-accumulator 
type impregnated with a catalyst. A second system 
coun elements (a), (b) and (c) is connected to the Bo my 
in parallel with the first system so as to be wt npr alternately with 
said first system. Bypass valves are preferably provided to feed the 
blast furnace gas directly to the gas mixing chamber bypassing the 
intermittent heat exchanger. 9 claims, | figure. 


CARBONIZATION 
REFER ALSO TO CITATION(S) 33653, 33664, 33791, 34241, 34497 


33583 Briquetted coke for sintering. Wenzel, W.; Gudenau, 
H.W.; Dwiwanto, S.A. (Tech Hochsch, Aachen, Ger). Aufbereit.- 
Tech.; 16: No. 4, 194-197(Apr 1975). (In German). _ 

Various additives to coke pellets from ite and 5% of 
compared with other products. Curves and table show quality and 
characteristics of products. 


33584 Preheated coal charges for metallurgical coke manufac- 
ture. Bastos Soledade, L.E.; Masuda, H. (CSN, Volta Redonda, 
Braz). Metalurgia (Sao Paulo); 31: No. 212, 415-420(Jul 1975). (In 
Portuguese). 

The technique of coke manufacture by charging coke ovens 
with preheated coal is discussed. Some experiments conducted in 
this field and the results obtained are dealt with and the advantages 
of this process are summarized. 


33585 Systematic control of gas piping in coke plants. Fiedler, J. 
Glueckauf; 111: No. 19, 910.916(2 Ox Oct 1975). (In German). 

Practical examples and case studies are reported, and analysis 
of damages is made. Corrosion protection, materials control, and 
welded joints inspection are discussed. Plates, tables, and diagrams 
illustrate examples. 

coke ovens 


G.m.b.H.). 


PERG) Patent 2,457,528/A/ 10 un 
GermanERG) Patent 2,457,528/A/. 10 Jun 1976. 4p. (In German). 
Available from Dt. Patentamt, Muenchen (FRG). 
The invention concerns a — for cutting down the devel- 


coal wih 
is wetted with 0.5 - 5 % 


ff 
USA 
developed and presented a series of day-long seminars on coal ovens by adding oils to the coal. The of 
desulfurization d Feb -March 1975. The conferences were its weight of used oils taken from es. 
Before being added to the coal, these Used OS 4! sed OF any 
substances that boil easily and mixed with up to 50% (of. total 
weight) of materials that have an adhesive effect. 
3447 
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ll ~ collector for a coke dry quenching station. Ueda, T.; 
; Otani, T.; S. (to Nippon Kokan K. K.). 
Gorman(FRG) Patent 2,553,386/A/. 16 Jun 1976. 17p. (In German). 
5 figs. Available from Dt. Patentamt, Muenchen (FRG). 

A device designed to prevent the generation of dust is de- 
scribed in which the dust produced in moving coke from a coke 
bucket into a dry quenching station is effectively collected. Opening 
an closing the lid attached to the top of the quenching station and 
displacement of the movable feeding chute are not impeded in any 


for the of gas and coke from coal. 
Pikon, J.; Wasilewski, P.; Mitka, B. (to Politechnika Slaska). 
German(FRG) Patent 2, 500,758/B/. 1 Jul 1976. 4p. (In German). 
~ 2 figs. Available from Dt. Patentamt, Muenchen (FRG). 
The purpose of the invention is to outline a furnace of very 
simple construction for producing gas and coke with a high calorific 
value from coal, whereby the coking process is carried out constant- 
ly.and more quickly than is the case with previous furnaces. This is 
achieved by the fact that the furnace chamber has perforated internal 
and external walls only in the u pe! part. The lower part of the 
chamber is surrounded by channels which have supports for supply- 
ing hot combustion gases and supports for removing the cooled- 
down combustion gases. By means of indirect heating in the lo lower 
part of the furnace, high temperatures are reached - these favor 
quality - and by means direct heating in the upper part with the 
carbonization gases circulated and being produced during circulation 
(which are not diluted and as a result retain their high calorific 
value) rapid heating up of the charges is achieved. Further clarifica- 
tion of the invention is given in examples. 


~~ Process and arrangement for the of coke. Fujii, 

Zaitsu, Y.; Sakagami, J.; T: i, T. (to Fuji Kasui 
Engineerin a German G) Patent 2,556,776/A/. 22 Jul 
1976. 23p tin German 


5 figs. from Dt. Patentamt, Muenchen (FRG). 
_ The invention deals with a method for continuous production 


the gas produced in the second coking zone. The patent further deals 

i constructive design of the retort. The examples given for 

contain data on the operational pressure in the individual 

on the inlet and outlet temperature, flow rate and on the 
residence time of the material to be coked. 


33590 Process for the pate of coke from coal with low 
coking properties. Wenzel, W.; Gudenau, H.W.; Bernt, J. 
(FRG) Patent 2,456,437/A/. ‘3 Aug 1976. 4p. (in German). 

Available from Dt. Patentamt, Muenchen (FRG). Addition to 


2. 
The invention deals with the extension of a method to pro- 
duce coke for the case that the oil necessary for the coking plant to 


coke 

Lorenz, K.; = H.; Speich, P.; 
to Rheinische Braunkohlenwerke A. G.). German(FRG) 
1735/AY. 2 Sep 1976. 17p. (In German). 


it 


coked and then cooled hot gas 

in such a way that a sufficient dust removal of the hot gases 

in the circuit, the condensation is not disturbed and there 

po aly The method involves that for each 
luced in separate combustion chambers, 
separately cleaned of dust. The pre- 
lace at 120-150°C, dehydration at Aerts and 
coking at 800-900°C. Further claims concern the performance of the 


Palumbo, L. ( Metall German RG} 
um! to tro Sperimen’ ur, 
Patent 2,606,786/A/. 9 

Addition to P24 Available from Dt. Patentamt, 
Muenchen (FRG). 
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The invention concerns a fist half-coking 

from coal in a first and second soking The first 

reactors, whereby the first die a 
at temperatures between 300 470°C and the second mee Se 
tween 400-600°C. The second half-coking step likewise takes place 
in a fluidized-bed reactor and at a tem of 800-1,100°C. 
Together with the fluidized-bed g-1,100°C. Together with the flui- 
dized-bed gases, a stream of oxygen is blown into each of the 
reactors during the continuous process. The of oxygen into 
the reactor of the second half-coking step is so as to 
a gas with a high capacity for reduction. 


tion products. Bujok, J. (Instytut Chemicznej Przerobki W 
rye Koks, Smola, Gaz; 21: No. 10, 310-311(Oct 1976). 

Measurements referring to the determination of a conductiv- 
ity t of selected coal samples and of carbonization products 
treated as semiconducting materials are presented. Measurements 
were carried out by a device of Polish 
to its functional destination "en ." In view of the possibility to 
use measurements of this kind for practical purposes the usefulness is 
being stressed of carrying on further research work in this direction. 


weakly caking 

ignasiak, ; Berkowitz, N. (Al- 
berta Research Council, Edmonton). CIM oui, 69: No. 776, 100- 
104(Dec 1976). 

Laboratory study of the behaviour of binary coal blends 
shows that coke strength is more closely dependent on the distribu- 
tion of “reactive” oxygen in the parent coals than on their proximate, 
elemental, or graphic compositions, and it also appears possible 
to qualitatively predict coke strength from information about reac- 
tive oxygen. g from this recognition, experiments were 
carried out to test the possibility of preparing metallurgical cokes 
from binary blends in which non-caking hvb coal was substantially 
freed of reactive oxygen by prior heat treatment under controlled 
conditions. The results indicate that such blends can yield surprising- 
improvements size ition 
component and the rate at which it is charred. 


33595 Coal heating temperature control. Auvil, H.S.; Davis, 
R.F. Jr. (to Coaltek Associates). US Patent 4,008,042. 15 Feb 1977. 

is for maini equipment 
normally used for heating coal in equipment which comprises im. 
ducing into the equipment a heat-absorbing liquid at a rete sufficient 
to maintain it within the tem range. Typically, the heat- 
absorbing liquid is an aqueous solution, n preferably water, and the 
temperature range for coal is from 250 to 70°F. 15 


DESULFURIZATION AND PURIFICATION 


‘ER ALSO TO CITATION(S) — 33621, 33652, 33673, 
5688, 3 33787, 33789, 33790, 33800, 34497 


of coal by processing. Leininger, D.; Monostory, F.P. (Steinkohlen- 
A.G. (STEAG), Essen. (Germany, F.R.)). 1976. 14p. (in 


ing conditions: dn 
high. The pyrite is either free in the coal or 

ith i materials, i 


process with 
mental results are presented. 


33597 (FE—1777-3) Feasibility of coal 
cleaning using chemical comminution. Interim report, January. 
1976. Datta, R.S.; Howard, P.H.; Hanchett, A. (Syracuse U; 

h (USA)). Jul 1976. Contract 1777 


way. 
of coke in two stages. Coking in the first stage is performed at 550- 
650°C and in the second stage at 950-1,100°C. Low-quality (caking 
or non-caking) coal formed into pieces is coked. The vertical dry 
distillation retort is internally heated. According to the invention the 
heating is carried out in the first coking zone with at least a part of 
back to the coal pelleting or briquetting system, thus cl he 
cycle. The circulating quantity of high-boiling oils is each time 
increased by the new oil occurring during coking of the coal. In 
order to influence the cracking rate of the recycled oil during 
reheating in the coking chamber, cracking catalysts such as alumin- 
ium chloride or bentonite are added. 
rom Colloquium on techn procedures for th desulf " 
ioe of exhaust gases and fuels; Duesseldorf, F.R. Germany (2 Jun 
1976). 
based on the follow- 
tal sulfur is relatively 
hen coal is integrown 
od for the preparation of coke castings from lignite that disintegration is 
achiev: y communution. Extensive st show that about 60 
percent of the total sulfur is bound to iron and about 65 percent of 
this is free pyrite or pyrite slightly integrown with coal and rocks. 
Moreover, it was found that about 80 — of the separable pyrite 
is in i - than 0.06 mm. It follows that about 40 i of 
A study of the nitrogen content in coal before and after 
chemical comminution was completed. Washability studies of two 
different coal seams (Pittsburgh and Upper Freeport) which com- 
pared mechanical crushing to chemical comminution using gaseous 
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ammonia were completed. Economic projections were revised to 
reflect new, technically feasible exposure conditions (e. pa apne 
ammonia at slightly po Me | paves ure). In summary, the ts look 
very promising in terms of commercial feasibility of chemical 
comminution as a precombustion method of cleaning coal. 


33598 (IS-ICP—35) Physical desulfurization of gt coal, WUSAy 
S. (lowa State Univ. of Science and bye, fem: 
Energy and Mineral Resources Research Inst.) Jun i916. Say 
Dep. NTIS $5.00. 

An investigation to determine the effectiveness of different 
physical beneficiation methods for desulfurization included separa- 
tion and ony A of clean coal by float-sink (gravity) ration. Since in 


ved helpful to comminute the coal b 
proved fo commute tho . One of the 
most effective treatment — involved soaking lump coal in 
liquid ammonia, crushing to '/, in. top size, separating float and sink 

and recovering the fine coal by selective oil i 

As a result of this treatment sequence the pyritic sulfur content of 
two coals was reduced 85 to 86 percent and ash content 70 to 84 

t while obtaining an overall weight yield of 82 to 84 percent. 

tive agglomeration was improved significantly b 
render the surface hydrophilic and distinctly different 
hydrophobic surface of the coal. 


33599 (NTIS/PS—76/0774) Coal beneficiation ( 
the NTIS data base). Report for 1964-Aug 76. 
(National Technical Information Service, Springfield, Va. USA). 
Oct 1976. 84p. NTIS $25.00. 
Supersedes NTIS/PS—75/593. See also NTIS/PS—76/0775. 
Abstracts dealing primarily with separation of pyrite from 
coal and washability studies are presented. Included are abstracts on 
washing equipment and coal cleaning plants. A few abstracts pertain 
to preparation characteristics of coal from various mines. (This 
bibliography contains 79 abstracts, 8 of which are new 
entries to the previous edition.) (GRA) 


33600 Chemical desulfurization of coal. Meyers, R.A. pp vp 
In Coal technology from Tyler. Cleveland; W.S. Tyler, Inc. (197 

From Series of seminars on coal desulfurization; Pi 
Pennsylvania, United States of America (USA) (12 Feb 1975). 

See CONF-750254—. 

The TRW Meyers Process is a new approach to meet federal 
and state sulfur oxide emissions standards through coal desulfuriza- 
tion prior to combustion. The physical form of the coal remains 
unchanged, only sulfur and some inorganic materials are removed. 
The process removes up to 80% of the total sulfur content of coal 

hemical leaching of 90-95% of the pyritic sulfur contained 
in the coal matrix with aqueous ferric sulfate solutions at tem 
—_ of 90° to 130°C. pd megena sulfate content of the 
ution is at temperatures using air or oxygen, 
and elemental sulfur and iron sulfates are recovered as reaction 
products. While the process is new, the unit 
desulfurization train are based on existing technologies such 


i seminars on coal desulfurization; Pittsburgh, 
Pennsylvania, United States of America (USA) (12 Feb 1975). 
See CONF-750254— 
Significant q uantities of sulfur can be removed from the vast 
of coals in the work st BCR. Few, if 


COAL AND COAL PRODUCTS 


any, coals were found that would 
te and ah beat 


was, in general, cleani 
methods available for col A quality pyri 

prepared from most coal refuse tes we faye 

recovery was poor. Some measurements on the efficiency of remov- 
ing certain trace elements in the washing process are also 


33602 Gas purifier, preferably for coking plants. Proetzl, M. (to 
Didier Engineering G.m.b.H.). German(FRG) Patent 2,459,548/A/. 
1 Jul 1976. 15p. (In German). 

3 figs. Available from Dt. Patentamt, Muenchen (FRG). 


Kriebel, (to Metallgesellschaft A.G.). 
German(FRG) Patent 5,503. 507/A/. 19 Aug 1976. 17p. (In 


—— Available from Dt. Patenamt, Muenchen (FRG). Addi- 
tion to P2433078.7. 
The patent claim deals with a further development of the 

main patent P2433078.7 which describes the purification of gases 

uced by gasification of solid fossil fuels of catalyst-harmful 
impurities (unsaturated hydrocarbons, mercaptans, and other sulfur 
compounds). A special method was developed to regenerate the 
washing agent, particularly the washing agent of the second 
After relaxation to approximately a ae pressure and 
addition of water in given cases, the was agent is heated to a 
maximum of 170°C and the volatile iments are stripped via a 
stripping column with steam or stripping gas. The mixture of v: 
is condensed and the condensate is isolated by phase separation. 
of the aqueous phase is fed back to the top part of the stripping 
column, whilst the strip washing agent is freed from water- 
insoluble components by liquid- con extraction with water and can 
be fed back into the circuit. kaline lactanes or water-soluble 
glycol ethers are used as wan hog ae 


33604 Desulfurization of fuel at high temperature using re, 
molten metal carbonate absorbent. Wolk, R.H.; Rovesti, W. 
P. (to Hydrocarbon Research Inc.). US Patent 3 996,335. 
7 Dec 1976. Filed date 14 Apr 1975. 8p. 
eat ane unds contained in fuel gases produced from the 
ge or petroleum residua are removed at above about 
600°F temperature by contacting the gas with an absorbent materi- 
al comprising a strong, macroporous particulate solid support con- 
taining molten metal carbonate, such as potassium carbonate, within 
its pores. Following such contacting and reaction of the sulfur 
compounds in the hot gas with the supported metal carbonate 
absorbent, it is ted by being contacted at high temperatures 
with steam hey ge remove the sulfur, which is recovered as 
H2S. The metal carbonate absorbent material is reused by again 
contacting it with the hot fuel gas for sulfur removal, after which the 
sulfur-free fuel gas is burned in a combustion process such as a gas 
turbine to produce power. 12 claims, 2 figures. 


33605 Demineralization of brown coal. Hinkley, D.W. (to Inter- 
national Oils Exploration N.L.). US Patent 3,998,604. 21 Dec 1976. 
Filed date 23 Sep 1974. 4p. 
H2COs and then the slurry is subjected to froth flotation 
from Chk, SO2, or COs is described. 
11 claims, 1 figure. 


HYDROGENATION 
REFER ALSO TO CITATION(S) 33649, 33653, 33655, 33670, 33760 


33606 Coal conversion in the United States with emphasis on 
studies at the University of Utah. Bodily, a Wood, R.E. (Univ of 
Utah, Salt Lake ade Nenryo Kyokai-shi; 54: No. 574, 78-86(Feb 


1975). (In J 

The Uni aie of Utah has been involved in the study of coal 
coal conversion processes for over ten years. A 
peat process under study involves the direct hydrogenation 
dry coal, impregnated with catalyst, at moderately high pressures 
and at short residence times. Hydrogenation occurs in small diameter 
tube reactors. A. free-fall and entrained-flow designs have been 
investigated. In the entrained-flow reactor coal is fed into the 
reaction zone by a ph. stream at a flow rate in the turbulent 
range of flow. Metal halides such as ZnCl, and SnCl . 2H2O have 
been found to be effective catalysts when impregnated on the coal 
from aqueous solution. A tem oy nes range of 450 to 650°C has 
been found to be effective for hydrogenation. Conversions to = 

and gaseous poodacts Of up 00 85% are stainable, while 


3449 
standards for new 
cleaning at a 3/8- 
consisting of several prefabricated flat radiators made of cast iron is 
ing or freeing the mineral matter from the through fragmenta- described. 
tion or breakage, the effects of size reduction and method of com- 
minution were also investigated. The effects of other parameters on 33603 Method for purifying gases produced by gasification of 
the separation efficiency were also studied. Various combinations of solid fossil fuels steam and ox under Bratzler, K.; 
comminution and separation methods were applied in order to 
determine the overall effectiveness of different treatment sequences. 
Since a ; ; of the in some coals consists of 
as: | | | copper, | | 
waste pickle liquor and the recovery of elemental sulfur from 
volcanic ash. Because the majority of the sulfur content of the coal 
reserves of the Appalachian region of the U.S. is pyritic rather than 
organic, the Meyers’ Process has its major application in this region. 
A major advantage of this process for controlling sulfur lies in its 
production of small amounts of elemental sulfur and iron sulfates in 
ang of the large residues associated with limestone scrubbing of 
ue oo. Studies indicate that the process, at its current state of 
development, is economically competitive with projected costs for 
flue-gas scrubbing, particularly for small installations or the average 
coal-fired electric utility where load factors are less than 90%. 
33601 Results of EPA-sponsored programs in sulfur removal. 
Saltsman, R.D. (Bituminous Coal Research, Inc., Monroeville, PA). 
pp “Aer: In Coal technology from Tyler. Cleveland; W. S. Tyler, 
Inc. (1975). 
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conversion is attainable at less severe conditions. Over 60% conver- 
sion is achieved in a 5mm diameter by 35m reactor tube at el 
and 135 kg/cm? hydrogen pressure at feed rates of 10 
Residence times are estimated to be 4-6 seconds, giving a 

high space utilization rate. 


33607 Coal tar hydrogenation tests. Malecki, B.; Swiadrowski, J. 
(Glowny Instytut Gornictwa, Katowice, Poland). Pike Smola, Gaz; 
21: No. 10, 297-300(Oct 1976). (In Polish). 

Tests results are presented r e poery: hydrogenation of low- 
temperature tar, coke oven tar, and coal extract carried out at a 
continuously run GIG pilot plant (GIG — Central Mining Institute). 
Low-temperature coal carbonization tar in a fluidized turned out 
to be most reactive and si tible to the hydrogenation process. 
Possibilities are discussed of using the products obtained as compo- 
nents of power and furnace fuels as well as raw materials for 
chemical synthesis. The usefulness is underlined of continuing fur- 
ther scientific and research work on obtaining and hydrogenation of 
low-temperature tars. 


33608 Hydrogenation of lignite with synthesis gas. A H.R.; 
Moroni, E.C.; Miller, R.D. (Pittsburgh Energy Research Center ter). 
Energy Sources; 3: No. 2, 163-175(1977). 

Lignite may be hydrogenated to a low-sulfur, low-ash, heavy 
fuel oil in the absence of added catalysts by use of synthesis gas and 
the moisture in the coal as the reducing agent. Conversions of 90-94 
sage and oil yields near 60 ees moisture, ash-free basis) have 

tained to 4000 cal at temperatures of 425 to 450°C and pres- 

sures of 3000 to 4000 ese conversions and oil yields are 

ge than those prod an with hydrogen at the same conditions. 

effectiveness of carbon monoxide in ere epee fe lignite is, in 

part, due to the presence of the carbonates of and alkaline 

earth metals which react with carbon monoxide, in the presence of 
water, yielding formates, the active reducing agents. 


GASIFICATION 


REFER ALSO TO CITATION(S) 33658, 33661, 33666, 33673, 
ior aa 33751, 34016, 34213, 34872, 34873, 34877, 34878, 


a review. Swaroop. 


Lab. (USA). Dec 1976. Contract W-31- ENC -38. Sap P 


environments at high 

and pressures in coal gasifiers impose severe ts on the 
alloys of fabrication. A concise review of the application of ceramic 
coatings to resist coal-gas environments has been conducted. The 
mate t may resist or degradation of metal compo- 
nents and to summarize the state of the art of various methods of 
producing such coatings. 


33610 (ANL—76-125) Materials Science Division coal technol- 
ogy eighth quarterly report, July—September 1976. (Argonne Nation- 
al Lab, I (USA)). 1976. Contract W-31-109-ENG-38. 61p. P 05/ 
The analysis of ceramic refractories for slagging gasifiers 
measurements were performed on the magnesium zirconate-coated 
— specimens that survived the 100-h test of hot, rater ef 
char particles at at Solar, Inc. These coatings were not uniformly thick, 

did resist the corrosive and erosive attack. The in-situ 
pond ‘aulite have continued with the development of a convec- 

its fastening of the wave y to existing components. 
Gestion ental evaluation of oman behavior of commercial 
iron- — nickel-base alloys in multicomponent gas mixtures that 
include CO, CO2, Hz, CH,, and H2S is in progress. Oxy, 
complex gas environments for experimental program. a 
electron-microscope photographs of the cross sections of different 
alloys after exposure to gas environments with various oxygen, 
a Potentials show that the corrosion behavior of 
commercial alloys in multicomponent environments in com 
and fundamental processes such as oxidation, sulfidation, and = 
rization can occur simultaneously with y~ eae en advancing reaction 
fronts. Additional failure analysis results are presented. 


33611 (CONF-761064—6) Slagging fixed-bed gasificction at the 
Grand Forks Energy Research Johnson, B.C. 
(Energy Research and Dev t Administration, Grand Forks, 
N.Dak. are Grand Forks ‘gy Research Center). 1976. I1p. 
Dep. NTIS $3.50. 


The recent high level of interest in 
cation, as evidenced by the studies at W and the 


ERDA are presented. The ing gasification pilot plant was first 


Bureau of Mines, Dept. of Interior, 


operation and operational parameters. 

1974 the pilot plant was essentially maintained in a moth-ball 
ea installing a new oxygen supply 

have been primarily direct- 


CONF-7509177—1) Coal gasification and liquefaction. 
Huebler, J. itute of Gas Ly — peat Chicago, Ill. (USA)). 1975. 
20p. Inst. of Gas Tech., Chicago, IL. 
From Mining convention ion exposition ition, session on western coal 
— inited States of America (USA) 
ible time. Commercially ed processes are 
gas for use by the 


in the shortest possil 
available to convert coal to Pipeline quality” gs 
natural gas industry or to lower gas for use by electric utilities 
and manufacturing industries. At least one second-generation 
(HYGAS) is ready for at the ial scale. 
Commercially proved processes for liquid production exist for 
methanol, vo og Fischer-Tropsch Process is available for hydro- 
carbon production, but these processes are very expensive. Produc- 
tion of liquids by pyrolysis or dissolution — extensive develop- 
ment and demonstration on a large scale. cost of all these coal 
conversion products is well above the costs of their natural counter- 
parts, including imported oil. Even — positive governmental 
action has been adequate in supporting the development of new, less 
ae pan Government has been totally 
ive in solving the po regulatory problems needed to 
launch an industry. 


33613 (ERDA—76-93/2) Coal 


gasification. 
Png 1976. (Energy Research and Dev: 
D.C. (USA)). 1976. 93p. P foe 


(FE—1521-44) Development work for an advanced coal 
for electric power 


commercial gasification generating plant: Phase 


technical progress 
(Foster Wheeler Energy N.J. (USA) Jan 
Contract EX-76-C-01- 10p. . Dep. 


NTIS $3.50 
The draft design of the pilot plant, which contains all 
the process and mechanical design design work completed to date, is being 


GRA VOL. 
selection by ERDA of this process for a demonstration. plant, 
indicates that this may be the process of choice for second genera- 
tion gasifiers. This brief summary has been prepared to describe pilot 
plant facilities and capabilities of the only existing slagging fixed bed 
gasification pilot plant in the United States. In addition the objec- 
tives of the slagging gasification research program which was rees- 
tablished in 1974 at the Grand Forks Energy Research Center of 
designed and operated under the 
the 1958 to 1965 to determine the 

—_ 

Px posec 
Quarterly report, 
pment Administra- 
A0l. 

lossary, the follow- 
ing sections are included: Carbon Dioxide Acceptor Coal Gasifica- 
tion Process; Bi-Gas Process for the Generation of Pipeline Gas; 
Pipeline Gas by Hydrogasification (Hygas Process); Steam—lIron 
System for Production of Hydrogen; Synthane Process; Agglomer- 
ating Burner Process; Liquid Phase Methanation Process; Evaluation 
of Hligh-Btu Gasification Projects; Molten Salt Combustion and 
Gasification Process; Advanced Coal Gasification System for Elec- 
tric Power Generation; Low-Btu Gasification of Coal for Electricity 
Generation; Coal Gasification Combined-cycle System for Electric 
Power Generation; Low-Btu Fuel Gas; Desulfurization of Low-Btu 
Producer Gas; The Coal Conversion Systems Technical Data Book; 
and Computer Modeling of Coal Gasification Reactors. (EJH) 
cess flowsheets, equipment specifications, materials handling, coal 
preparation of a final report. Cold flow model experiments contin- 
analysis is being . (LTN) 
33615 (FE—1527-21) Gas generator research and development: 
TRI-GAS process. Quarterly report, July—September 1976. (Kansas 
Gas and Electric Co., Wichita (USA)). Oct 1976. Contract EX-76-C- 
01-1527. 22p. (BCR-L—782). Dep. NTIS $3.50. 

The new ASME code stamp was installed on the John Zink 
gas burner and the burner was tested again. Ignition was accom- 
plished in the burner cavity, but the combustion zone moved back 
into the oe Se ahead of the burner almost immediately. Devola- 
tilization Test No. 10 was conducted during July using Illinois No. 6 
seam coal. Some problems were encountered with the coal feed and 
char withdrawal, which caused termination of the test. It was found 
that the problems had been caused by poor distribution which 
Gilling of Gn Gao Gotten of the 


JULY 31, 1977 


stainless steel grid plates. In addition, the curing 
lined piping was completed. Devolatilization tests were performed 
the Stage 1 reactor following installation of the gri 

ment with oxygen was ormed successfully in 

and during continuous operation of the reactor. A 

in the Stage 3 reactor to check out the carbon 

Some difficulty was encountered with the steam s 


(FE—1545-26) Mathematical modeling 
cesses for low Btu/gasification of coal for electric power generation. 
Final report, February 1975—August 1976. Mehta, A.K. (Combustion 
Engineering, Inc 
76-C-01-1545. 2 
A mathema 


gasifier 

relative effects of the input and operating variables. 

33617 (FE—1784-21) Program to discover materials suitable for 
hostile conditions 


cation of coal and other solid fuels. Quarterly 
1976—September 30, 1976. Schaefer, A.O. Coun- 
cil, Inc., New York (USA)). 29 Oct 1976. Contract EX-76-C-01- 


| 
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comparable size atmospheric K: with down- 
stream compression would a 807 million. 20-year average 
cost of synthesis gas ranged a high of $1.16/MCF to a low of 
$1.10/MCF. On the same basis, Koppers—Totzek would cost 
$1.32/MCF. The economics are somewhat hypothetical because no 

ial, high-pressure Saarberg/Otto plant has been built. De- 

tal work on a hi ee eee 
Germany. The results will determine the direction of future work on 
this process. 


33619 (FE—2030-4) Characteristics of American coals in rela- 
tion to their conversion into clean energy fuels. Quarterly technical 
report, April—June 1976. Spackman, W.; Davis, A.; Walker, 
.L.; Lovell, H.L.; igh, R.H.; Vastola, F.J.; Given, P.H. 
ylvania State Univ., University Park (USA). Coal Research 
ion). Sep 1976. Contract E(49-18)-2030. _ Dep. NTIS $5.00. 
Thirteen coal samples were collected. Fifty-eight character- 
ized coal samples and their omens data were provided to other 
agencies; and 41 additional sets of analytical data were supplied upon 
request. The Penn State/ERDA Coal Data Base has been expanded 
to process several new types of information, including trace element 
analyses, fusion temperatures of coal ash, and char reactivity data. 
Fractionation data show that reactive and inert coal components can 
be separated, yielding a vitrinite concentrate and a fusinite concen- 
trate. Rapid heat treatment of chars increases nitrogen and carbon 
dioxide surface areas while decreasing char particle size. Char reac- 
tivity to steam increases when large amounts of inorganic elements 
are ion ae om with the raw lignites and lignite chars. Carbon 
deposition in char structures resulting from the cracking of volatil- 
ized hydrocarbons can retard gasification. Pyrite, gypsum, kaolinite, 
and calcite inhibit the gasi ion of a microporous Saran char in 
carbon dioxide at 900°C. 


33620 (FE—2220-5) Technical support for coal conversion and 
utilization techniques for sampling ana measurement from 


gasifiers at high temperature and high pressure. Report for the period, 
March 1—August 15, 1976. Szwab, W.; Fischer, W.H.; Murthy, B.N. 
(Gilbert/Commonwealth, Reading, Pa. (USA)). 3 Dec 1976. Con- 
tract EX-76-C-01-2220. 145p. . NTIS $6.00. 
Literature, telephone, visit surveys were made 


to ascertain the currently employed techniques for high pressure, 


high tem particulate sampling from coal gasifiers. In general, 
little effort is being devoted to such sampling and several attempts 
have resulted in failure or x data. Extension of the surveys to 
combustors did not result in modifying the previous conclusion. 
Most sampling work has been in the sense of capturing all the 
i on filters or in single cyclones rather than distributional 

in the sense of collecting particulate in narrow size fractions in 
impactors or series cyclones. Modifications of the EPA Method 5 
sampling train have often been attempted. Additional development 
is needed before high pressure, high temperature particulate 


33621 (FE—2240-20) Coal study. Interim report. 
Series No. I, A-1. Evaluation contractor for Joint ERDA-A.G.A. Coal 
Gasification Program. Quazi, H.A. (Braun (C.F.) and Co., Alhambra, 
May 1975. Contract EX-76-C-01-2240. 25p. Dep. 

As evaluation contractor for the ERDA-A.G.A. program for 
high Btu gas from coal, C. F. Braun and Co. is responsible for 
reviewing and evaluating methods for pretreatment of coal feeds to 
the various ificati now under development. This 


33622 (FE—2276-3) Development studies on selected conversion 
of synthesis gas from coal to high octane gasoline. Quarterly report, 
July 197: 1976. Brennan, J.A. (Mobil Research and 
Development ., Paulsboro, N.J. (USA)). Oct 1976. Contract 

EX-76-C-01-2276. 52p. Dep. NTIS $4.50. 
Date derived from micro reactor units have described re- 
conditions for producing an ole- 


55 wt. percent are obtained to a C;* gasoline of 90 percent overhead 
iling point less than 400°F and 92 clear, research octane number. 
catalyst SG-C-1 was proven oxidatively regenerable. 

is designed to produce a high octane number aromatic 

ivities for aromatics in the Cs* fraction are as high as 


short cycle times. The construction of the pilot 
reactor capacity, was completed and preliminary, 
iments were conducted prior to the signing of this 


™ 
COAL AND COAL PRODUCTS 
The refractories in Stages 2 and 3 were cured in preparation for 
batch tests prior to pny testing. Both Stage 1 and Stage 2 
reactors were modified to allow the installation of new sintered 
in 
t- 
as 
operated for the first time during this test. The problem was solved 
by rerouting several steam lines. Some minor pat note mere were made 
to the fluidized-bed gasification automated data acquisition 
system.Laboratory studies during the period included tests of the 
Illinois coal to determine its caking tendencies. The TGA apparatus 
was used. Results showed that the onset of caking occurs at about 
800°F. Thus, pretreatment with oxygen in Stage 1 should be carried 
out below this temperature. The reactivity of the Rosebud. char 
produced during Test No. 8014-5 was determined in laboratory tests 
using the TGA. 
mance of the gasifier designed for Combustion Engineerings’s 5 tons 
per hour, atmospheric pressure, entrained type, coal gasification 
process development unit (PDU). For a given set of reactant input 
conditions, a specified gasifier geometry, and apes | conditions, 
the computer program, based on the mathematical model, is able to 
— the product 9 composition and heating value, gasifier heat 
oss, and the recycle char flow rate. A sensitivity study of the 
various was also made. Finally, a 
1784. 120p. P 06;MF AOI. 
Progress achieved during July, nyo and September, 1976 
=o under the direction of The Metal Properties Council, 
Inc. designed to screen material for use in such plants with respect to 
the various unique corrosive environments obtaining therein is de- 
scribed. Useful corrosion data as well as reliable information on 
other ty needed for the design, construction, and operation 
of suc —_ are provided. The program is being pursued in six 
phases. The actual laboratory testing for the first four phases is being sampling can be routinely investigate process and equipmen 
conducted at IIT Research Institute. The testing necessary for Phase pedbuiianes or for process control. 
V will be conducted principally at the Southwest Research Institute. 
All will be monitored by the Task Group on Materials for the 
tion of Coal of The Metal “yoy Council, Inc. Phase I: 
5000-hr test has been completed. Four 100-hr tests of Series 3a 
3b were completed. Phase II: Second and third exposure racks 
to HYGAS and Consol Startup racks have 
m BI-GAS. Phase III: Nine 400-hr tests were 
IV: One atmospheric pressure erosion test was 
here equipment are on stand- 
: lesign o to creep-rupture retorts 
by the Phase Vv au, prior to parr tg report summarizes the findings, the current state-of-the-art, and 
was approved Sept. 16, 1976 permitting ordering of proposed recommendations for further testing. The following sec- 
construction materials on that omy VI: No tions are included: caking tendency; pretreatment; experimental 
vity in : work; and gasification processes. 
33618 (FE—2024-3) Evaluation of a high-pressure Saarberg/ 
Otto gasifier. Manthos, G.J.; Ellington, E.E. (Purvin and Gertz, Inc., 
Reg (USA)). Jan 1977. Contract EX-76-C-01-2024. 46p. Dep. 
The economic and “yy aspects of synthesis- gas 
production are analyzed for a high-pressure ie De coal 
gasification plant integrated with a 30,000 ton ir day (T/D)sCoal- 
con hydrocarbonization facility. It was that the entire char finic gasoline from two different charge stocks over developmental 
output of the Coalcon plant (12,980 T/D) would be fed to the catalyst SG-A-1. Among the hydrocarbon products, selectivities of 
Saarberg/Otto gasifiers. Cost estimates and economic calculations 
were made for four cases of the conventional gasification, shift 
conversion and gas purification scheme — 5 variations in the 
operating severity of shift conversion and gas puri ion systems to 
tailor the synthesis gas to different downstream uses. An economic ; 
comparison with the better known —_ ye process was 5 wt. percent over fresh catalyst. Deficiencies of SG-C-1 include 
made for purposes of substantiation. capital cost estimates low activity 
include an allowance equal to 3 percent of total process unit invest- plant, 100 cc. 
ment for offsites that would be shared with the Coalcon plant. The shakedown ex 
intended use of the synthesis gas proved not to be a major factor in contract. The results of the early experiments have demonstrated 
capital that the pilot plant can be operated in either the fixed or fluid bed 
ments ranged from a high of $687 million to a low of million. A mode. Recent material balances have been 100 +- 3 wt. percent. 


Process devel it studies with SG-A-1, a fixed bed catalyst, have 
been started. Mobile Research and Development Corporation's pro- 
prietary catalyst research program has provided four development 
catalysts for process studies. 


33623 (FE—2356-6) Valve development for coal gasification 
plants. Phase I. Quarterly technical progress report, June—September 
1976. Miller, M.N. (Fairchild at mg Inc., Manhattan Beach, 
Calif. (USA). Fairchild Stratos Div.). Oct 1976. Contract E(49-18)- 
2356-PHA-1. 92p. Dep. NTIS $5.00. 

This program was established to develop four of lock 
hopper valves suitable for use at high pressure, with elevated 
temperature bulk materials associated with coal gasification process- 
es. I includes the uirements definition, layout of valves, 
analysis, component fabrication and testing. Phase II involves fabri- 
cation of two each of the four different valve en (8-in.-dia) and 
testing at Morgantown Energy Research Center. Phase III con- 
cludes the program with fabrication and pilot plant a of eight 
lock hopper valves, 12 in. in diameter. As a part of phase III the final 
design will be sized for a yet to be determined, demonstration plant 
line size. The Program completely defines the activities for Phase I, 
which will be concluded in July 1976. Phase II, which starts immedi- 
ately after the completion of Phase I, will be concluded in December 
1978. Phase III, which runs for 18 months, will be completed in June 
—- plans for Phases II and III will be created as they are 


(FE—2496-1) Characterization of effluents from the 
HYGAS and CO>-acceptor pilot plants. Interim report, July—Septem- 
ber 1976. Massey, M.J.; Dunlap, R.W.; McMichael, F.C.; Nakles, 
D.V. (Carnegie-Mellon. Univ., Pittsburgh, Pa. (USA). Dept. of 
Chemical — Nov 1976. Contract EX-76-S-01-2496. 111p. 
Dep. NTIS $ 
In aly i976, ERDA initiated major programs in environmen- 
tal assessment at each of its high Btu coal gasification pilot plants. 
Two of these facilities, Hygas in Chicago and CO2-Acceptor in 
Rapid City, South Dakota, have been in operation for some time 
during which time varying amounts of environmental data have been 
collected. Available environmental data and pilot plant process 
configurations in place at the initiation of ERDA’s‘present environ- 
mental assessment program are reviewed here. Data presented pro- 
vide the basis for a state-of-the-art assessment of effluent character- 
ization in the Hygas and CO2-Acceptor pilot plants. Also presented 
are conclusions and recommendations for expansion of present pilot 
lant effluent characterization efforts through the etl initiated 
ERDA environmental assessment program. 


33625 (FE—3800-9) Materials research for clean utilization of 
coal. report. Schneider, S.J. (National Bureau of 
Standards, Washington, D.C. (USA). Inst. for Materials Research). 


Oct 1976. Contract E(49-1)-3800. 32p. Dep. NTIS $4.00. 

-. Coal gasification processes a the handling and contain- 
ment of corrosive gases and liquids at hi; fae Aa ol 
sures, and also the handling of flowing in this environ- 
ment. These severe environments cause jenn failures which 
inhibit successful and long-time operation of the gasification —. 
This project entails investigations on the wear, corrosion, chemical 

tion, fracture, and deformation processes which lead to the 
breakdown of metals and ceramics currently being utilized in pilot 
plants. Studies will also be carried out on new candidate materials 
considered for improved performance. Special emphasis will be 
devoted to the development of test methods, especially short-time 
procedures, to evaluate the durability of materials in the 


33626 (FE/WAPO/7612—1) Preliminary evaluation of coal ga- 

sification processes. Seglin, L. By Associates, New ‘York 

— 1 Mar 1976. Contract PO-WA-76-12. 70p. pee: NTIS $4.50. 
: A preliminary evaluation has been made of 10 coal 
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for technical and economic success of these candidates. General 
conclusions were: For oxygen blown systems, the lower the gasifica- 


Carbide, offer the greatest 


i system appears to be Otto-Rummel. 

33627 (PB—257155) me for research and development in 

the of coal. (Little (Arthur D.), Inc., Cam- 


bridge, Mass. (USA)). Nov 1975. 44p. (ADL—760012). NTIS $4.00. 

This report deals with the potential of in-situ coal gasification 
technology, in comparison with conventional coal extraction and 
utilization to produce pipeline gas or electricity. It also discusses the 
nature of the research and development program that appears war- 
tance, and identifies significant technical problem areas. 


33628 (SRO—933-1) Transition metal chemistry under 
carbon infrared 


M.Z.; Frazier, C.C. (Georgia 
istry). Jan 1977. Contract 8-19.93. 14p. Dep. NTIS $3.50. 

This project involves the design and construction of equip- 
ment to investigate the infrared s Som of metal carbony] derivatives 
in the 1600 to 2200 cm.~’ nu( 
atmospheres and temperatures up to 250° followed by the use of this 
equipment to study the infrared spectra of a variety of transition 
metal derivatives at elevated pressures of carbon monoxide. The 
ultimate objective of this work is the discovery of new chemistry 
leading to the development of new systems which are catalytically 
pa for the conversion of mixtures of carbon monoxide and 

in connection with the conversion of coal 

fuels. During the initial period covered by this first 

pb report a high pressure thas been designed, 

constructed, and used for the of reactions 

of about 15 transition metal derivatives caller ated pressure of 
carbon monoxide and hydrogen. 


93629 Coal: technology for clean fuel applications. Drake, R.M. 
Cleveland; W.S. Tyler, 


coal desulfurization; 
Pennsylvania, United States of America (USA) (12 Feb ions) 

See CONF-750254—. 

Although in the immediate past there has been a decrease in 
the energy demand growth rate (due to conservation measures, 
economic slump, etc.), the demand for electric power is expected to 
again approach its historical value of 7 percent. Since it takes several 
years from the date of order to the startup of a large electric power 
plant, utilities lan today to meet the load several years hence 
and, in today’s > cain this involves a complete reevaluation of 
potential fuels and their future availability and then steps to ensure 
supplies of the chosen fuel for a period of a few decades. Coal is by 
far the most abundant of our fossil fuels with reserves that would last 
percent of our total energy supply while the relatively scarce oil and 


gasifi 
gas and oil by providing alternative energy sources for homes, for 
power generation in plants designed to use gas or oil, and for 
industrial uses. Various ible methods of coal gasification and 
liquefaction are reviewed briefly with attention to those 
the author's in. (L 


33630 Synthane process: coal to clean gas. Forney, Pri. 

In Coal technology from Tyler. Cleveland; WS. Tyk Tyler nal (i 
From Series of seminars on coal 

Pennsylvania, United States of America (USA) (12 Feb 1975). 


coal gasificaion process developed by the 
US Burees of Mines’ Mines Pittsburgh Energy Research Center is described 
. Certain other 


in some detail on the basis of a 75-ton/da 


33631 Coal Lees pe and problems. 
Luettringhaus, G Kocin, Gen), Erdgas Z; No. 
241-247(Au (In German). 


on a survey of the ts in favor of coal gasifica- 
t could materialize for coal gas by the 


3452 
high 
lysis 
n the Fischer—Tropsch reaction. King, R.B.; King, A.D. Jr.; Iqbal, 
Several other energy sources are mentioned, but a to have 
environments. These methods will focus on wear, impact erosion, 
stress corrosion, strength, deformation, slow crack growth and 
chemical degradation of refractories. A system has been initiated to 
abstract and compile all significant operating incidents from coal 
conversion plants. This program will provide a central information 
center where problems of common interest can be identified and 
analyzed to avoid unnecessary failures and lead to the selection of 
improved materials for coal conversion and utilization. Active con- 
sultation to ERDA and associated contractors will be provided as 
requested. 
tion processes which may be candidates for inclusion in the Modular 
Coal Gasification Plant now being considered by ERDA. Basic 
thermodynamic and cost data were developed which, together with 
available information on the respective processes and the writer's 
judgment, served as the bases for these evaluations. The evaluations 
included consideration of relative product costs; magnitude of devel- oO 
opment problems and development effort required to resolve these, a? the United States and the Federal Repubic of Ger- 
and judgments vis-a-vis chances for technical success. On the basis many is ibed. Finally, an attempt is made to determine to what 
of these evaluations, recommendations were made as to the preferred extent a 1974 economic study of coal gasification with the help of 
nuclear process heat has already been outdated because of changes 
that have taken place in the meanwhile. 
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from coal-based synthesis gas 
in the context of the domestic petrochemical industry. Spitz, PH. 
ayy » New York). Prepr., Div. Pet. Chem., don, Chie. 
of the Chemical Society; 
rom meeting American 
1370). York, New York, United States of America (USA) (4 Apr 
See CONF-760458—P3; CONF-760826—P5. 
mestic coal supplies, and the increasing price differential between 
a gradual shift to s as an important petrochemical 
feedstock. The most like te ucts are ammonia, metha- 
no ast ai, and ethylene thanol and ethylene are also 
pany age bilities at a later time. The Fischer-Tropsch route, how- 
appear attractive for chemicals production in the 
United States. Economic projections show that ammonia and meths- 
nol-from-coal should be competitive with natural gas-based products 
by the early 1980s. A shift to coal for these important petroc 
accelerate R and D work on othe 
from synthesis third generation gasi- 


reports, ideas ing the ic po 
coal-derived liquids. Much of this literature is devoted to describing 
to future chemical supply 


venture based upon low tem: 


techetlogy. The. coal stocks has survived the onslaught of petroleum 
techno tar (coke oven) processors have 


light hydrocarbon gases from coal ps Singh 
Columbus L: Labs., OH). Prepr., 
Soc.; 21: pa 3, 586-598(1976). 


ational meeting of the American Chemical Society; 
New York Now York, United States of America (USA) (4 Apr 
See CONF-760458—P3; CONF-760826—P5. 
developed 


Neck, Onley, 


From 2. annual UMR-MEC conference on energy; Rolla, 
Missouri, United States of America (USA) (7 Oct 1975). 

See CONF-7510146—. 

Energy consumption is rapidly i ing throughout 
world and United States is no exception. ‘orts to reduce the 
dependence on oil imports have focused on utilization of our coal 
resources. This paper examines various coal conversion processes 
and presents « method for evaluating their contribution to energy 
production. (auth) 


33636 Engineering, geological, and 
assessment of a 250-MMSCFD dry-ash Lurgi coal gasification facility. 
Somerville, M.H.; Elder, J.L.; Moran, S. R. (Univ. of North Dakota, 
Grand Forks). pp 404-417 of In of the second annual 
UMR-MEC erence J.D. (ed.). North Holly- 

wood, CA; Western Periodicals Co 1976). 

From 2. annual UMR- MEC — a on energy; Rolla, 
Missouri, United States of America (USA) (7 Oct 1975). 

See CONF-7510146—. 


coal gasification facility is Geouned. The facility's emission spectrum 
is examined on the basis of the proposed design and empirical data. 
ystem utilizes approximately 13 million tons of lignite and 
17,000 acre feet of water per year and consumes 6500 tons of oxygen 
per day. The results of the study indicate that the major 
Pfluent i is COz, that the Federal limits on SO2 effluent may be met, 
and that the atmospheric degradation criterion will be the most 
difficult one to meet. The fate of trace elements d the gasifica- 
tion process is discussed. Available preliminary data i ite that the 
majority of the trace elments will be concentrated in and leave the 
system with the ash. The probable hydrological and pou 
impacts pertinent to ash and sludge disposal and water table depres- 
sion are discussed. The results of the study indicate that the water 
table will be depressed during mine operations and that some 
groundwater pollution will occur due to waste disposal. 


Process for the production of synthesis gas. van den Berg, 
P.J. (to Shell Internationale Research Maatsc! 
V.). German(FRG) Patent 2,554,419/A/. 10 Jun 1976. 17p. 


). 
3 tabs. Available from Dt. Patentamt, Muenchen A 


combustion takes oe with oxygen or in air enriched 
with oxygen in the presence of steam. The of the tar 
takes place at temperatures of 1,000-1,500°C ond pressures of 1-100 


_ Process for the and combustion of coal parti- 
vis, H.; Albright, C.W.; Potter, J.J. Jr. (to Union Carbide 
.). GermaFRG Patent 2,558, 533/A/. 1 Jul 1976. 39p. (In 


). 


gasification. 
Ispol’zovanija Gaza v Narodnom Chozijajstve, Chran- 
enija Nefti ). German(FRG) Patent 2,543,743/A/. 8 Jul 1976. 1 1p. 


3 figs. Available from Dt. Patentamt, Muenchen (FRG). 
The purpose of the invention is to create such conditions in 
drilling channels that the possibility of clogging in ducts is 
luded, during start-up of an underground aged 
. For this purpose, air is fo; through blower les into 
area of the coal stratum and hot gases are fed off 
Nene ugh the channels receiving the treatment. At this 
perature in the respective coal channel is increased to 
500°C. Furthermore, the size of the hydrostatic column of 
water is ascertained above the level of the in 
the outlet cross-section of gas-removal holes is con 80 
pressure in the channel to be treated is not lower than that 
above-mentioned hydrostatic column. 


for the a fuel gas by Linde 
G.). German(FRG) Patent 75038 193/ 47, 59 Jul 1976. 13p. (In 


Hi 
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33633 Economics of upgrading Lurgi 
uids. Serrurier, R. (E] Paso Products Co., Od 
Pet. Chem., Am. Chem. Soc.; 21: No. 3, 573-585(1976). 
From National meeting of the American Chemical Society; 
1970) York, New York, United States of America (USA) (4 Apr 
See CONF-760458—P3; CONF-760826—P5S. 
Lurgi gasifiers produce ~ yields of by-product liquids 
which disposal problems but also represent potential income to 
a facility provided the economics of upgrading are 
favorable. Lurgi liquids are similar to low temperature carbonization 
liquids but present additional technical and chemical problems 
unique to the Lurgi process. The literature is filled with articles, 
G 
problems. The hard facts are that no domestic chemical recovery a 
erm: 
). 
ctrencned tO their OWn Orand Of specialty products Which even now gas by the partial combustion of coal, during which tar is formed 
are being pressured by petroleum-based materials. The coke oven and whereby the tar is separated from the gas and is again partially 
| liquid processors have enjoyed protected markets for several of their burnt on its own to produce soot. The soot is likeweise ted and 
products through performance specifications which exclude other 
chemical materials. A single plant the scale of the E] Paso Natural 
Gas Company Burnham I plant will produce about 12,000 BPSD of 
—_ excluding ammonia and sulfur. This represents Spo ee | 
17% of total coke oven liquids produced today. With two Lurgi at. abs. 
based facilities undergoing engineering and several others proposed, 
| an assessment of the economic potential uf the yee at is timely. 
The liquids when upgraded to a balanced slate of performance and cles. 
ification chemicals can support a profitable business venture. Corp 
must be considered are specific market limita- 
m and 
rating 
ication 
process whereby there is agglomeration of the ash which is pro- 
duced. The use of the heat and the waste water and the lowering of 
costs regarding gas separation and purification should by this 
method be combinable in an advantageous way. The details for the 
process are given in the comprehensive, descriptive part and in the 
claims for the patent. 
ro) nich in propane. process wo use 
of the existing technology for coal gasification and gas purification 
yo eng separation. An experimental program was carried out. 
lysts were prepared and evaluated in isothermal differential 
reactors. The catalysts consist of sulfur-resistant components. The 
conversions of carbon monoxide were between 25 and 48 percent (in 
catalyst were 7.25 vol. percent, where yap and methane 
were 24, 6.9, and 69 percent, respectively. conditions of pres- 
sure and temperature were mild. No liquids were 
product and only traces of water were formed. The 
ratio, H2:CO, was found to be critical. Higher pi e 
een 100-1800 (vol. of gas STP/vol. of catalyst) Stag 
plant that produces such a hydrocarbon-rich gas was 
a Lurgi gasification and methanation plant. The capital for 
hydrocarbon separation plant is 2.4 percent of the total cost. 
cost of producing ethane in 1975 dollars could be 8 cents per pound. 
33635 Coal conversion technology. Dollar, K.A.; by 
(Univ. of Missouri, Rolla). pp 65-76 of In ama cg of the 
annual UMR-MEC conference on —a- Morgan, J.D. (ed.). 77 A. 
Hollywood, CA; Western Periodicals Co. (1976). 


3 figs. Available from Dt. Patentamt, Muenchen (FRG). 
The invention is based on the task of developing a most 
favorably working process for pressure gasification with regard to 
plant costs and energy expenditure. The nitrogen obtained by air 
tion is mixed with the waste gases from the steam generation 
prior to their expansion. The thus heated ee releases an ener; 
value during the subsequent relaxation which is greater than the 
energy value set free in relaxation of cold nitrogen. The mechanical 
energy gained in the relaxation of the waste gases and nitrogen is 
used for the compression of the air needed in this process. The 
heating gas required to heat the steam boiler can be produced in an 
auxiliary gasification system operated by compressed air and steam. 


33641 Process for the gasification and combustion of coal in 
order to generate useful heat, and coal gasification burner to carry out 
the process. German(FRG) Patent 2,608,170/A/. 16 Sep 1976. 13p. 
(In German). 

2 figs. Available from Dt. Patentamt, Muenchen (FRG). 

The purpose of the invention is both to achieve combustion of 
coal with a high level of efficiency and small portions of burnt and 
unburnt coal constituents in the waste gases and to eliminate the 
disadvantages of the relatively complicated construction of two 
different combustion chambers for passing along the useful heat. In 
addition the invention concerns a pe Fewer burner for carry- 
ing out the process. The advantages of the invention are especially to 
be seen in the fact that even in the case of coal low combustion heat, 
the production of small particles consisting of burnt and unburnt 
coal constituents is to a very large extent avoided, and that the 
combustion chamber which also serves as a means for producing 
useful heat is little affected by such constituents and also that the 
removal of the useful heat may be limited to this combustion 
chamber. The examples for this operation and the claims for the 
patent show further advantages and characteristics of the invention. 


33642 (ERDA-tr—234) Underground gasification of coal under 
high pressure. (Ministere des Affaires Economiques, Brussels (Bel- 
ey 30 Sep 1976. Translation of Belgium report. Sp. Dep. NTIS 


Most of the work on in-situ gasification has been done with 
deposits that are not very deep. A new method has been developed 
for use with deposits that are located at depths greater than 700 
meters, and in some cases as deep as 5000 meters. These deep 
deposits represent a fossil energy reserve whose magnitude can be 
figured in hundreds of billions of tons. (EJH) 


33643 Modern chemical processes. Schmitt, G. (Technische 
Hochschule Aachen (Germany, F.R.). Inst. fuer Technische Chemie 
und Petrolchemie). Chem.-Ing.-Tech.; 48: No. 12, 1187-1193(Dec 

gs. 


This is a report on new chemical techniques presented duri 
the Achema 1976; part of the article deals with methods of coal 
petrochemistry and with gas purification in particular. 


33644 Methanation reactor. Mueller, W.D.; Moeller, F.W.; Pirl, 
K. (to Metallgesellschaft Aktiengesellschaft). US Patent 3,996,014. 7 
Dec 1976. Priority date 7 Jun 1974, German, Federal Republic of 
(F.R. Germany). 4p. : 

A reactor for catalytically converting gases containing carbon 
oxides, hydrogen, and water vapor into methane under elevated 
temperatures and pressures is described. The reactor includes a 
substantially cylindrical outer shell which is provided at opposite 
end faces with a gas inlet and Fw outlet. An inner vessel contains 
part of the catalyst volume for the reactor which is impermeable to 
gas adjacent to the inlet. The inner vessel has a substantially 
cylindrical shell which defines a flow passage with the inner surface 
of the outer shell of the reactor and has openings for the radially 
inward passage of the gas mixture to be reacted. A perforated 
central gas-collecting tube containing no catalyst is positioned in the 
inner vessel and one or preferably two additional catalyst beds are 

igure. 


33645 Process for feeding a high solids content solid fuel-water 
slurry to a gasifier. Cole, E.L. (to Texaco Inc.). US Patent 3,996,026. 
7 Dec 1976. Filed date 27 Feb 1976. 8p. 
Water-solid fuel slurries suitable for use as feed to a solid fuel 
gasifier are prepared by forming a ground solid fuel-water mixture 
containing about 35 to 55 wt. percent water, adding sufficient 
to form a pumpable pumping the slurry 
ugh a zone to a tor, i ic liquid 


33646 Synthesis gas generation. Crouch, W.B.; Slater, W.L.; 
Schlinger, W.G. (to Texaco Inc.). US Patent 3,998,609. 21 Dec 1976. 
Filed date 1 Oct 1975. 6p. 

; Production of a gas suitable for use as a fuel or for conversion 
into a fuel and simultaneous production of a gas saturated with steam 
suitable for use as feed to a shift conversion zone is described. 9 


ERDA ENERGY RESEARCH ABSTRACTS 


ERA VOL. 5-2, NO. 14 


33647 Mathematical model for pyrolysis of a solid particle. Ef- 
fects of the Lewis Number. Fan, L.T.; Fan, L.S.; Miyanami, K.; 
Chen, T.Y.; Walawender, W.P. (Kansas State Univ., Manhattan). 
Can. J. Chem. Eng.; 55: No. 1, 47-53(Feb 1977). 

A transient analysis of a fluid-solid pyrolysis system in which 
a solid is pyrolyzed to form a fluid product and a solid product is 
presented. The analysis, based on utilization of the so-called volume 
reaction model, takes into account the simultaneous heat and mass 
transfer phenomena in the particle being pyrolyzed. Variations of 
physical parameters with respect to temperature and/or solid con- 
centration are not neglected. Effects of the Lewis number on the 
solid conversion, the fluid and solid concentration distributions, and 
the temperature profile in the particle are examined. The results are 
graphically presented and interpreted. 


33648 Methanation process production 
for natural gas. Hausberger, A.L.; Hammons, G.A. (to El Pasco 
ory Co.). US Patent 4,005,996. 1 Feb 1977. Filed date 4 Sep 
1975. 16p. 
A process is provided for the catalytic enrichment of a gas 
having a low BTU level and which has been derived from the 
ification of coal and which has been scrubbed for removal of 
impurities and for the partial removal of carbon dioxide. The process 
involves the catalytic methanation of hydrogen and carbon oxides 
over a highly active catalyst in multiple stages to produce methane 
and steam. The cold scrubbed feed gas is brought up to reaction 
temperature by heat exchange with recycled product gas from the 
first stage of methanation, which in admixture with said feed gas acts 
additionally to modify the composition of said feed to bring it 
outside of the carbon-forming range at the outlet of the reactor and 
to supply steam to said feed gas to ——— carbon deposition on to 
the catalyst and to absorb the heat of reaction. The enriched product 
gas after removal of water is interchangeable with natural gas and is 
of pipeline quality. 11 claims, 3 figures. 


33649 Process for producing a gaseous product from carbona- 
ceous material. Tamai, Y.; Nishiyama, Y.; Mitida, M. (to Tohoku 
tA Patent 4,005,995. 1 Feb 1977. Priority date 26 Mar 1975, 
apan. 8p. 

A process is described for producing a gaseous product from 
carbonaceous material which is solid at room temperature compris- 
ing pretreating the particulate carbonaceous material with liquid 
ammonia at room temperature to 150°C to extract out of said 
carbonaceous material substantially all ammonia-solubles; and treat- 
ing the residual carbonaceous material with a gasifying agent at a 
temperature of 400° to 1,000°C under a pressure ranging from 
atmospheric ure to super-atmospheric pressure in the —_ 
or absence of a catalyst to obtain a us product. With such a 
process, there is obtained a high gasification efficiency, with avoid- 
ance of caking and coking the carbonaceous material. 9 claims, 7 


33650 Converting solid fuels to gaseous and liquid fuels. 
A.M. US Patent 4,008,145. 15 Feb 1977. Filed date 14 May 1975. 

A process is described for producing gaseous and liquid 
from solid fuels by oil extraction, cracking in the presence of hot 
sand and treatment of products and by-products to essentially elimi- 
nate pollution. 6 claims, 1 figure. 


LIQUEFACTION 
REFER ALSO TO CITATION(S) 33606, 33612, 33629, 33635, 
33650, 33673, 33680, 33751 


33651 (ANL—76-116) Multiphase flow of gas-liquid and gas coal 
slurry mixtures in vertical tubes. Javdani, K.; Schwalbe, S.; Fishcher, 
J. (Argonne National Lab., Ill. (USA)). Jan 1977. Contract W-31- 
109-ENG-38. 79p. Dep. NTIS $5.00. 

This research was done as a support study for the SYNTH- 
OIL process and other coal liquefaction —S 
to produce clean liquid fuels from coal. objective of this is 
to obtain experimental data on flow characteristics for upward flow 
of gas-liquid-solid mixtures in vertical tubes simulating conditions in 
the S OIL process. Study of the phenomena of 
multiphase mixtures is of importance to many chemical engineering 

ions i and to some other coal conversion processes in 
particular. A brief review of the application of this work to existing 
processes is ted. The first part of the was devoted to 
the study of the flow characteristics of two- gas—liquid sys- 
tems, and the second was devoted to the characteristics of 


gas—slurry mixtures. 

33652 (ANL—76-117) Coal liquefaction support studies. Annual 
report, 197: 1976. Fischer, J.; Lo, R.; Nandi, S.; 
Fredrickson, D.; Cannon, T.; Bump, T.; Mulcahey, T.; Huang, H.; 


Jonke, A. (Ar National Lab., Ill. (USA)). Oct 1976. Contract 
W-31-109-ENG-38. 41p. Dep. NTIS $4.00. 


A devel it pro is being carried out to obtain infor- 
mation applied to ths process for converting coal to 
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hydro rogen with coal shure, the design 

ry’ wi urries, of apparatus ci 
deen ee. or measuring coefficients of heat transfer from SYNTHOIL 

poe <A feed and effluent products to process vessel walls, (3) tests 

on the use of additives to facilitate the removal of solids from oil 

construction of a test unit for evaluating new catalysts for coal 


(ERDA—76-95/2) Coal liquefaction. 
Research and Devel 
D.C. (USA)). 1976. 55p. P 04; 
ition to an executive summary and gl 
ing sections are included: Solvent-refined Coal (S ©) Process; 
Synthoil Process; H-Coal Process; Cresap Test Facility; Clean Coke 
of Coal by Direct Hydrogenation; Filtration 
and Equipment Studies; Chemicals from Coal; R and D 
Hydrocarbonization; and R and D Engineer- 
ing Gorviocs—-Uiabudealiets of Residue. (EJH) 


33654 | det yn Zinc halide hydrocracking process for dis- 
tillate fuels from coal. Quarterly technical progress report, August 1— 
October 31, 1976. Struck, R.T.; Zielke, C.W.; Pell, M.; Klunder, 
E.B.; Rosenhoover, W.A. (Conoco Coal Development Co., Library, 
Pa. (USA). Research fg 15 Nov 1976. Contract EX-76-C-01- 
1743. 71 ae. NTIS $4.50. 

bench-scale continuous hydrocracker was reactivated for 
investigation of the effect of the wahiien of temperature, pressure 
and time on hydrocracking Colstrip subbituminous coal as Pell as 
for investigation of some special topics such as hydrocracking prod- 
uct reactivity. Detailed results of Colstrip coal hydrocrach 
work are presented. The 200 x 475°C fuel oil produced con 
only 0.010% Nz and 0.012% S. The bench-scale continuous regen- 
erator was operated in continuing investigations of the ao 
limits as affected by temperature, percentage of HC! in the feed air, 
and the percent of stoichiometric air. A “long” run of 22 hours gave 
excellent operability and impurities removal. Results of batch kinet- 
ics studies on zinc chloride hydrocracking of Colstrip coal are 
reported for 3000 psig at 800°F and 2000 at 750°F. A batch 
autoclave run hydrocracking Colstrip coal showed that regenerated 
zinc chloride catalyst is A as active as fresh catalyst. Final 
—— is nearly complete and some con- 


33655 lignite liquefaction. Quarterly 
report, July—September 1976. Stenberg, V.I. (North Dakota Univ., 
Dep NTIS $4.50 (USA)). Oct 1976. Contract EX-76-C-01-2211. 34p. 
discontinued due to reaction of the ion exchange resin with the 
solvent, non-quantitative recovery of the sample from the ion ex- 
change resin, and efforts under way at the Pittsburgh Energy 
Research Center to find an optimum procedure for this purpose. One 
of the two computerized methods of analysis for handling various 
uv data are being put into it. Additional more accurate laboratory 
data have been obtained on the basis set of 20 compounds. The initial 
inaccuracy occurred because of under-specification performance of 
the Cary 14 spectrophotometer. The machine was repaired and the 
data retaken. The one-liter batch autoclave studies are continuing, 
ne ee These were tested and the 
its reported herein are very interesting. They show com 
activity to the best of the commercial catalysts tested thus far, and 
much promise for future develop- 
ment. The characteristics of the one-liter batch autoclave are given 
for temperature vs. time (to show the degree of temperature con- 
trol), — vs. temperature (to illustrate gas consumption with 
temperature), and pressure vs. time (gas consumption with time). For 
the model compound reduction, the results for benzophenone and 
For benzophenone, a 
combination of CO and He is most effective and the CO reaction is 
aS Diphenylmethane is difficult to reduce under 
electron spin resonance work, the Bruker 
and a new vacuum line was 


of various coal-conver- 
1976. Wen, CY. 


of Chemical 
2214. 32p. Dep. 


(FE—2274-2) Optimization studies 


sion systems. Quarterly report, July 
(West Virginia Univ., Morgantown (USA). 
7 Oct 1976. Contract EX-76-C-01-22 


correlation expression for coal dissolution 
ynamics, and coal type. The absorption coefficient for hydro- 

as Geer is affected y the temperature and hydrod in 
reactor. effect of items partial pressure on dissolu- 
pear to increase as the 

effect becomes less 

of turbulence is increased. The hydrodynamics of the 

reactor play an important role in gas absorption as indicated by the 
an increase in turbulence. Mean particle diameter of solid residues 
decreases with an increase in temperature but the amount dissolved 
does not become significant until reaching a temperature of 370°C. 


33657 (PB—253733) Synthetic oil from coal. Semi-annual report 

No. 2, 1 Jul—31 Dec 1975. Kermode, R.I. (Kentucky Univ., Lexing- 

ton (USA). Inst. for Mining and Minerals Research). Dec 1975. 40p. 

| NTIS Sponsored in part by Na- 
eport on 

tional Science Foundation, W Dc. Research Ap 4 to 

National Needs. See also Annual rept. no. 1 dated Jul 1 , PB— 


234460. 
Progress continued toward meeting the second-year objective 
of completing Project I, the Hydrogen uction Study. A flow- 
sheet for the process including all columns, tanks, heat exchangers, 
= , was completed. Material and energy balances for each piece of 
it were also completed for the c case of hydrogen produced 
psi and a coal feed to the partial oxidizer. All equipment sizes 
a pian a coal eed othe pri All equipment izes 
specified for this case. This information plus calculations of the 
operating cost will be used to determine cost othe 
hydrogen as a function of DCF and the cost of coal. 
low-temperature carbonizer operated continuously for five urs Or 
less. Thus, the objective of a sustained run of 24 hours or longer was 
not met. wn understanding of the variables affecting the batch 
flotation column operation centered on the temperature distribution 
along the len of the column and its effect on the extent of 
separation. variables studied were the amount of cresol pre- 
sent in the solvent oil, the inlet ash concentration, the diffuser pore 
and the time. men trace athe 
niversity progressed from tetralin solvation alone to hydrogen 
tetralin solvation. (GRA) 


33658 (PB—253748) A resource utilization pro- 
gram. Semiannual Jul—31 Dect 1975. (Kentucky Ma 
wctboes ). Inst. for Minin and Minerals Research). Ma‘ 
1976. (IMMR—16-PR2-76). S $4.50. 

See also report dated Sep 1975, PB—250687. 

This report describes progress on the various projects com- 

the research and development component of the Kentucky 

gy Resource Utilization Program during the six-month period 

from July 1, 1975 to December 31, 1975. The 50 pa 


underway into four general areas : Mining, 
development, “yh ay and Reserves, and Materials analysis. (GRA) 


33659 (PB—255994) synthetic liquid fuel 
ment. Automotive market. Volume I. Summary. Final report. Dic’ 
EM: Steele, R.V.; HHushes, EE; Walton, B.L.; Zink, R.A. — 
ford Research Inst., Menlo Park, Calif. (USA)). ‘Jun 1976. Contract 
EPA-68-03-2016. 117p. (SRI-EGU—3505-UR-1). NTIS $5.50. 
See also Volume II, PB—255995. 
This is the summary report for Vol. 2, PB-255995; for 
abstract, see PB-255995. 
33660 (PB—255995) 
ment. Automotive market. V 


. (SRI- EGU—3505-Vol-2). NTIS $21.25. 
olume I, PB—255994. 


yses of the technological 
tation schedule, legal mecha- 
financing of a 


(PERC—1000) Clean energy from coal. 
search and Development Administration, Pittsburgh, Pa. 
Pittsburgh Energy Research Center). 1977. a TIC. 

Brief presentations are included on the 

Coal Gasification; Combustion, 


a COAL AND COAL PRODUCTS 3455 
Steele, R.V.; Hughes, E.E.; Walton, B.L.; Zink, R.A. (Stanford 
Research Inst., i tract EPA- 
68-03-2016. 867 
See also 
This study of synthet- 
ic liquid fuels from coal and oil shale; the fuels considered are 
synthetic crude oils from coal and oil shale and methanol from coal. 
Key issues 
resource fr 
constructed. The earlier results of the interaction of CO with MgO is options, a 
being duplicated with some parts of the resultant signal not in nisms for 
agreement with earlier reported results. synthetic liquid fuels industry, decision making in the petroleum 
industry, government incentive policies, local and national economic 
impacts, environmental effects of strip mining, urbanization of rural 
areas, air pollution control, water resources and their availability, 
NTS and population growth and boom town effects in previously rural 
Ss areas. (GRA) 
The proposed first order rate correlations for coal dissolution 
and for hydrogen absorption in coal liquefaction processes are being 
investigated. Variable effects such as temperature, pressure, hydro- 
dynamics, and coal particle size are being examined to provide 
procedures for the design and subsequent scale-up of a commercial 
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Magnetohydrodynamic Power Generation; Chemicals 3 
Process Support Research; Chemical and Instrumental Analysis; 
Environment and Energy Conservation; and Organization of the 
Pittsburgh Energy Research Center. (EJH) 


liquefaction processes. Crynes, B.L. ( 
Univ, Stillwater). Energy Commun.; 1: No. 4, 377-401(1975). 

Many of the coal liquefaction processes are presented as 
having several alternate concepts. These alternatives incorporate 
schemes such as coking of part of the liquid streams, separation and 
hydrotreatin, ny choice fractions, solvent hydrotreating, and other 
such ideas. basic hydrotreating catalyst requirements of four 
processes were assessed, and this served as a basis to establish a 

for future ae needs as the synliquids from coal units 

commercialized. A summary is given for the four concepts 
and their variations which were considered. 


33663 Synthoil process: material balance and thermal efficiency. 
tar, S. of bein Cleveland; W.S. 
Tyler, Inc. (1975). 
From Series of seminars on coal desulfurization; Pi 
Pennsylvania, oy States of America (USA) (12 Feb ions) 

See CONF-750254—. 

Seliciens « data have been collected from the 500-hour runs 
with the 1/2 ton/day unit to allow accurate determination of com- 
rn mass balance for the process, es! sound design of the 

a pilot plants. A typical mass gram is shown and 

des the hydrogen consumption and effluent for 
product stream. gases can be reformed to supplement the hydro- 
gen requirement al Ge the pyrolyzed residue can be added with the 
coal to be used for steam-oxygen gasification to provide the bulk of 
process hydrogen. The product oil has 17,400 Btu/lb. The overall 
energy efficiency of the SYNTHOIL process is 74.9%, defined as 
the energy in the product oil divi by the total 
including coal for liquefaction, for hydrogen generation, and 
electricity for mechanical operations and heat. 


33664 Method of extracting coal. Kammholz, G.; Bruderreck, 
H.; Bohmholdt, G. (to VEBA-CHEMIE A.G.). German(FRG) 
Patent 2, pong int 5 Aug 1976. 9p. (In German). 
Available from Dt. Patentamt, Muenchen (FRG). 

in ash by extracting finely crushed coal. The extraction agent is a 
hydrocarbon mixture with a boiling range of 135-550°C, preferably 
130-290°C, at normal pressure, which results primarily from a hy- 
drolysis heavy oil during the extraction process. The coal and the 
extraction agent are used in a weight ratio of 1:0,5-5, preferably 
1:1.5-2.5. The amount of time spent in sagan & comes to pe 
hours, preferably 1-3 hours. The extraction process is carried ou' 
continuously at temperatures of 200-500°C, preferably 375-425°C. 
and at a pressure of 10-750 bar, preferably 90-1 


simultaneous equilibria during Fischer- 
Tropsch synthesis. Tillmetz, K.D. (Technische Univ. Berlin (Ger- 
many, F.R.). Inst. fuer Technische Chemie). Chem.-Ing.-Tech.; 48: 
No. 11, 1065(Nov 1976). (In German). 
1 fig.; 4 Short 


R.E.; 
Gi M.A.; i 
Co.). US 


ng 


$3\claims, 5 figures. 


PYROLYSIS AND CRACKING 
REFER ALSO TO CITATION(S) 33674 


Se 


33667 Pyrolysis of a hydrogenated coal 
Woebcke, H.N.; Virk, PS. 


Chemical Society meeting; San F 

California, United States of America (USA) (29 Aug 1976). 

See CONF-760826—P3. 

Experimental data are presented to show the yield of chemi- 
cals - ethylene, propylene, butadiene, and 
available from pyrolysis of a hydrogenated coal liquid 
was derived by catalytic hy: of the 250 ta 380°C fraction 
of a USBM ‘Synthoit” product whereby the liquid hydrogen content 
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was increased from 10.4 to 12.8 weight percent while about 85 
percent of ee aromatic compounds originally present 
were conve to their alicyclic analogs. Pyrolysis experiments 
were conducted at commercial steam-cracking conditions, using a 
steam to sree weight ratio of unity and an average residence 
time of 0.3 s in a tubular flow reactor with exit temperature and 
pressure, respectively, 870°C and 2.0 bar. In addition to the hydro- 
genated coal liquid, two other feedstocks - a petroleum distillate, of 
boiling range and hydrogen 
decahydronaphthalene, a model alicylic substrate - were 
at similar conditions. Relative to the petroleum distillate, 
genated coal liquid yielded somewhat less ethylene, about a the the 
propylene, the same butadiene, and about twice the benzene. The 
yields of compounds with less than 8 carbon atoms obtained from 
the hydrogenated coal liquid bore a resemblance to the 
yields of these com obtained from Se 
implying similarity of the respective pyrolysis pathways. 


33668 Solid fuel conversion furnace. Robertson, R.L. US Patent 
4,007,696. 15 Feb 1977. Filed date 1 Oct 1975. 8p. 

A solid fuel conversion furnace for breaking down solid fuel 
into its two basic combustible components, combustible = and 
combustible solids, 7 reed to ignition, is described. This is achieved by 
preheating the solid fuel when it is not in the presence of a combus- 
tion supporting atmosphere. This preheating of the solid fuel is 
achieved through the use of a heat exchange yy eee where the 
hot exhaust gases transfer their heat through the heat ——— wall 
to preheat the solid fuel in the fuel compartment. The hot exhaust 
gases are obtained from the ignition of the combustible and the 
combustible solids in the presence of oxygen. This ignition occurs in 
the fire box area which is below the fuel a The combus- 
tible solids are —_ fed to the fire box the a 
are fed to the box by both their self-generated pressure the 
furnace exhaust draft. 6 claims, 10 figures. 


SOLVENT EXTRACTION 
REFER ALSO TO CITATION(S) 33655 


33669 (PB—253531) Solvent refining of Wyodak, Illinois 
E. (Hydrocarbon Research, Inc., Trenton, N.J. (USA)). Feb 197 

327p. NTIS $10.00. 

See also Volume 1, PB—243875. 

An experimental program of two continuous bench unit runs 
oe 177-114 and 177-115) was funded and carried out to generate 

information on the results of SRC processing of 


ipal results and product pro) are correlated wii operat- 
conditions. A critical evaluation of the effect of on 
solvent upon coal conversion ted. This 
udes the final report for project 340. 4 GRA) 


33670 Process for the gas extraction of coal. Urquhart, D.B. (to 
Coal Industry (Patents) Lid). German(FRG) Patent 2,549,624/A/. 
20 May 1976. 12p. (In German). 
Available from Dt. Patentamt, Muenchen (FRG). 
tion of coal is treated with water and carbon monoxide at a tem 
ture in the region of 300 - 
are from treated gas; treated 
medium during the gas 
temperature of at least 400°C, the remainder is separated 
gas phase and the coal extract is obtained from the e¢. i 
is a temperature i 


33671 Process for the extraction of coal. Kimber, G.M. (to Coal 
Industry (Patents) Ltd.). German(FRG) Patent 2,548,946/A/. 20 
May (In German). 


an extracting agents, of which not 

boil below 300° 


3456 
summarizes product distribution data at each operating condition, 
hydrogen consumption data, elemental analyses of products and 
Coal liquids and gases are recovered from a thick under- 
ground coal seam by drilling one or more boreholes from the earth's 
surface into the lower part of the seam, burning out the coal over a 
limited area near the bottom of the! ng the overlying 
coal to form a rubblized zone extend: a point near the 
upper boun of the seam, drivin ertically through 
ids and produce 
he rubblized zone. 
1S nutty slack, Of which more Of the cles pass 
through a 1.5 mm mesh sieve. After the hydrogenation the extrac- 
tion is carried out at a temperature in the region of 400 - 450°C. The 
patent claims relate to the types of extraction media used. 
197(1976). A method is named to extract coal in which coal is heated 
with an extracting agent to a temperature in the region of 300-500°C. 
The following extracting — are named: a) ane aromatic 
- fraction which boils in the - of 200-500°C and has an 
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33672 “ray and 

and its components. 

Wyzszej Szkoly Peda; agogiczne), Kielce, Po 

Koks, Smola, Gaz; 21: No. 10, 300-304(Oct 1976). 1 Cin Polish). 

X-ray and derivatographic examinations were carried out of 
anthracene coal extract and of isolated benzene-insoluble compo- 
nents (ai + az). It was found that the extract investigated and its 
group components (a: + az) constitute a heterogeneous system of 
organic connections forming structures of the graphite type and 
ee with privileged distance of lattice planes of about 5 A. It 

that both in the extract and in its benzene insoluble 
matter at elevated temperatures emerge endo- and exothermic effects 
from oxidation, decomposition and off processes of some 
components. 


33673 Process for making low-sulfur and low-ash fuels. Clancey, 
J.T.; Gorin, E.; Reichl, E.H.; Rice, C.H. (to Consolidation Coal 
Co.). US Patent 4,008,054. 15 Feb 1977. Filed date 10 Jan 1975. 12p. 

Low-sulfur and low-ash gaseous, liquid, and solid fuels are 
made from coal by a process which first subjects the coal to solvent 
extraction and hydrotreatment under hydrodesulfurizing conditions 
in a coal liquefaction zone to reduce the organic sulfur content of the 
coal. The effluent is divided into a low-solids product which con- 
tains most of the extract and a high-solids product which contains 
most of the remaining inorganic sulfur and other mineral matter. The 
low-solids product stream which contains extract and solvent is 
subjected to a forming step to yield low-ash and low-sulfur pellets. 
The high-solids product stream is subjected to gasification to yield 
hydrogen for use in the liquefaction Dee omg particularly 
adapted to supply the energy needs plant, i i 
required coke. 7 claims, 2 figures. 


BY-PRODUCTS 


REFER ALSO TO CITATION(S) 33607, 33632, 33633, 33667, 
33707, 33717, 33723 


33674 Symposium on oil shale, tar sands, and related materials: 
production and utilization of synfuels. Washington, DC; 
—— Society (1976). 315p. (CONF-760826—P3). $7.00. 

rom American Chemical Society F 


meeting; San 
California. U United States of America (USA) (29 Aug 1976). 
Twenty-six of the thirty es been 
UCRL— 78058. The three 
papers as remaining 
papers were not yaildole for publication. (JGB) 


I. Background and n-alkane 


nate energy sources. content. Hazlett, 
R.N. (Naval Research Lab., Ww DC); Hail, J.M.; Solash, J. 
Am. Chem. Soc., Div. Fuel Chem., Prepr.; 21: No. 6, 219°230(1976). 
From American Chemical Society meeting; San F 
California, United States of America (USA) (29 Aug 1976). 
See CONF-760826—P3. 
All jet fuel must meet many stringent requirements and sever- 
al of these are controlled by composition. Freezing point, combus- 
thermal forma- 


tory. yncrudes 
processed to ximate JP-5, the unique Navy j 
has a flash point of 140°F. The samples meet most 


oxidation stability, probably due to the high nitrogen content. 4 
jet 


h and Development Administration, 
. Prepr., Div. Pet. Chem., Am. Chem. Soc.; 21: No. 3, 


rom National meeting of the American Chemical Society; 
New York, New York, United States of America (USA) (4 Apr 


See CONF-760458—P3; CONF-760826—PS. 


program is aimed at estimating preliminary capital i 
and operating costs for a commercial plant which would utilize coal 
action products for the production of useful aliphatic and 
aromatic compounds. Laboratory evaluations are 


laboratory work consists of 

inspections and process studies. The program on 
Energy Research Center (PERC) 
catalytic processes for conversion of 
ucts such as C2-C, olefins, and low molec weight hydrocar- 

which could be economically converted to olefins. The Fi- 
scher-Tropsch (FT) conversion of synthesis gas is the onl sand fuel 

and 


PERC pro 
fe 


REFER ALSO TO CITATION(S) 33578, 33593, 33619, 33661, 
33675, 33748, 33760, 33959, 34016, 34038, 34047, 34049, 35688, 35747 


33678 (CONF-770301—5) Approaches to chemical class analyses 
of fossil derived materials. Clark, B.R.; Ho, C.H.; Jones, A.R. (Oak 
National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG- 


for coal liquids, shale oils, or crude petroleum. The specific methods 
bon enriched fraction. 5 figures, 3 tables. ies. (DLC) 

(COO—0020-6) Mass spectrometric analytical services 
and research activities to support coal-liquid characterization research. 
Quarterly report, September 9, 1976—December 8, 1976. Sc 
S.E. (Oklahoma State Univ., Stillwater (USA). . of 
5 Jan 1977. Contract EY-76-S-02-0020. 10p. Dep. S $3.50. 

Modification of the combined FI/EI ion source to permit 

ion in the FD mode is underway. Oxidation-reduction and 
activation cells were fabricated and assembly of the vacuum system 
for the activation cell is in progress. High- and tne yw 
supplies needed for emitter preparation were constructed 
tivity for field ionization of decane relative to that for ethylbenzene 

ture, and field strength. A gallium frit is being added 
to ae ole inlet system. The purity of 25 saturates and naphth- 
ae substituted with alkyl groups was 


33680 
coals. Final kman, 
ell, H.L.; Stefanko, R. REL Vastola, F.J.; Given, 

P.H. (Pennsy! jIvania State Univ., (USA). Coal Re- 

— Sep 1976. Contract E(49-18)-0390. 434p. Dep. NTIS 

11.75. 

Two hundred from throughout the nation 

ME BN Trends in the maceral contents of 


of special pur- 
; Davis, A.; Walker, PL; 


= 
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may also be Fg by hydrothermal treatment of coal under 
oxidizing conditions. These benzene carboxylic acids were convert- 
ed to — acid, a compound of major commercial signifi- 
cance, by the Henkel reaction. 
33677 Chemicals from coal: ERDA’'s programs and plans. 
Harney, B.M. (E: 
Washington, DC) 
ERDA’'s current and planned programs have the objective of 
evaluating the potential of producing chemicals from coal, coal 
ids, and from synthesis : derived from coal. The Dow Chemi- 
© provide a basis for these estimates and four iquefaction 
products are being examined: Solvent Refined Coal, H-Coal, Synth- 
of selectivity for any given fuel or chemi 
a aimed at solving some of these problems t 
selective conversion of synthesis gas to c' 
ethylene, propylene and butylene. Methanol is currently receiving a 
ee significant amount of attention in the chemicals from coal area due, 
in part, to its fuel potential. Methanol is a versatile fuel which can be 
used in electric powerplants, automobiles and fuel cells. The recent 
surge of interest a from the state-of-the-art of produc- 
ing this fuel from coal. Methanol can be made from coal using 
commercially available technology. ERDA is sponsoring a number 
of projects on methanol aimed at production and end use aspects. 
(LEN) 
PROPERTIES 
From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, Louisiana, United States of America (USA) (20 
tion are sign y in y types amounts of hy 
carbons in the fuel and/or the “eM containing — 
sulfur and —_. Several samples of jet fuel obtained from alter- 
nate fossil fuel sources—oil shale, coal, and tar sands — were 
sources had 
t fuel which 
the specifica- 
m requirements, but de problem areas have encountered. 
A a shale fuel exhibited ™ ~ and thermal 
contained 20 to 25 percent aromatics and had smoke points near or 
below the specification maximum of 19 mm. The total n-alkane 
contents of the jet fuels decreased in the order: shale oil, tar sands, 
coal; but the freezing point was effected primarily by the large n- 
alkanes, Cis and Cie. 
33676 Chemicals derived from coal by the Battelle hydrothermal 
coal process. Stambaugh, E.P.; Grotta, H.R.; Bearse, A.E.; Landolt, 
R.G. (Battelle Columbus Labs., OH). Prepr., Div. Pet. Chem., Am. 
Chem. Soc.; 21: No. 3, 599-601(1976). 
From National meeting of the American Chemical Society; 
New York, New York, United States of America (USA) (4 Apr 
1976). 
See CONF-760458—P3; CONF-760826—P5. 
Hydrothermal treatment of coal in aqueous alkali solutions at 
elevated temperatures and pressures results in the solubilization of a 
portion of the coal. Subsequent treatment of the coal extract under 
oxidizing conditions in the autoclave results in the conversion of the 
coal extract to benzene carboxylic acids. Benzene carboxylic acids 
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U.S. coals with respect to geographic location exist. Younger, west- 
ern coal basins show higher somaiee contents than eastern coals. The 
nature and amount of mineral matter and major and trace elements 
varies widely, even within a given coal seam. A minimum for the 
Hardgrove Grindability of American coals occurs when volatile 
matter is approximately equal to 50%. Coals are most friable when 
volatile matter nears 20%. Fractionation studies of coals indicate 
that specialized feedstocks for conversion processes are feasible. 
DryFlo separations resulted in significant ash and S reductions. 
Optimum yields in batch autoclave liquefaction tests occurred with 
coals of the high volatile bituminous rank and where concentrations 
of vitrinite and exinite were high. The pore structure of coals varies 
with rank. Gasification results in an expansion of the pore structure 
of coals and chars. Gasification rates of coal chars on: (1) 
active carbon site concentration, (2) accessibility of active sites to 
reactants, and (3) catalytic impurities. In a mass spectrometric analy- 
sis of the pyrolysis products of coal, the ratio of unsaturated to 
saturated aliphatic products increased during the course of pyrolysis, 
while the ratio of aromatic to aliphatic products decreased; both 
ratios increased with increasing temperature.In a comparison of 
conventional and continual mining sections of a West Virginia coal 
mine, the conventionally mined coal had a greater size consist than 
the continually mined coal; clean coal yield was also greater. 


33681 (UCRL—S52227) Electrical conductivity of Kemmerer 
coal. Duba, A.G.; Ho, P.S. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Feb 1977. Contract W-7405-ENG-48. 
14p. P 02/MF AOl1. 

To aid in the design of monitoring techniques for in situ coal 
gasification, the electric conductivity of coal that was saturated with 
tap water and 1-M-NaCl solution was measured. Measurements as a 
function of time during drying in air and resaturation with tap water 
indicate an increase in electric conductivity, presumably due to 
crack growth during drying. The electric conductivity increases 
sharply upon saturation with salt solution and then increases more 
gradually as a function of time up to 96 hr. The laboratory data 
show that electric conductivity in coal is a function of the amount 
and conductivity of saturant present in the in porosity. 


33682 Fuel quality forecasts in a fixed place of the seam. Auer, J. 
(Ustav Vyzkum a Vyuziti Paliv, Prague). Uhli; 24: No. 2, 54- 
56(1976). (In Czech). 

Subjects discussed include: distribution of the fuel quality in 
the seam and its character; ——— of quality forecasts; study of 
the horizontal variability of coal quality; variations of the forecast 
method; reliability of linear interpolation forecasts; the interpolation 
method; possibilities of increasing the reliability of interpolation 
forecasts; pointing out interpolation anomalies; and possibilities of 
automation. 

33683 Conditions of the origin and analyses of the mechanism of 
coal burst. Vavro, M.; Petros, V. (Vysoka Skola Banska, Ostrava, 
Czech.). Uhli; 24: No. 9, 363-367(1976). (In Czech). 

The following topics are discussed: conditions of the origin of 
coal burst; tension of the seam; foot pressures; tension in the neigh- 
borhood of remaining pillars; strength of coal corresponding to the 
strength of a rock sample with artificially lowered friction on the 
neighboring area; ability of coal to accumulate elastic energy; cir- 
cumstances opposing the origin of coal burst; destructive energy of 
— method for evaluating the danger of rise of coal 

jurst. 


33684 Process for agglomerating fine coal. Austin, L.J.; Mis- 
bach, P. (to Shell Internationale Research Maatsc ij N.V.). 
German(FRG) Patent 2,459,349/A/. 24 Jun 1976. 11p. (In 

Available from Dt. Patentamt, Muenchen (FRG). 

The invention concerns a process for agglomerating black 
coal in mud or powder form in the presence of a mineral oil product 
dispersed in water. During this process, the nutty slack is added to a 
portion - approximately 5 - 15% of its weight in the case of 
anhydrous coal - of a bitumen emulsion and thoroughly mixed. The 
emulsion should contain mineral oil bitumen with a penetration value 
25° less than 5, or a Conradson value of over 35. In a further 
finishing process the emulsion contains alkaline naphthenate. 


33685 Properties of plastic coal mass products 
centrifugal process. Karabon, B.; Chodzinski, J. 
Technologii Nafty i Wegla Politechniki, Wroclaw). Koks, Smola, 
Gaz; 21: No. 10, 294-296(Oct 1976). (In Polish). 
For products of plastic hard coal mass separation technical 
and elementary analyses were carried out. It was found that coals 
occupying a central position in the metamorphism row provide a 
most thermostable liquid phase with the lowest ratio (H/C)/sub at/. 


33686 Ways of 


laboratory evaluating 
ate products for their manufacture. Kijewska, A.; Billig, P.; Moisa, J. 
Chemicznej Przerobki We, 


Zabrze, Poland). Koks, 
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carrier in a fluidized reactor and a Lurgi shaft furnace. Methodics 


and test results of physiocochemical and physicomechanical proper- 
ties of semi-cokes along with formed fuel samples obtai from 
them are presented. 


33687 Determination of forms of sulfur in coal. Shimp, N.F.; 
Kuhn, J.K.; Helfinstine, R.J. (Illinois State Geological Survey, 
Urbana). Energy Sources; 3: No. 2, 93-109(1977). 

Widespread interest in reducing the sulfur content of coal has 
increased the need for chemical determinations of the forms of 
sulfur: sulfate, pyritic, and organic. The —_ use and application 
of methods of determining the forms of sulfur in coal and coal refuse, 
including interpretation of results, can pose serious problems; conse- 
quently, a report and discussion of current methods of analysis, 
including instrumental methods, should prove helpful. A review of 
the evolution of current ASTM sulfur standards is presented, and a 
critical examination is made of problems associated with the determi- 
nation of the varieties of sulfur in coal. Results of instrumental, 
oxidation, and reduction methods are given to show that close 
agreement among the three can be obtained and that calculation of 
organic sulfur by difference is reasonably accurate. The dangers of 
applying these methods to the determination of forms of sulfur in 
coal-related materials (e.g., high-ash fractions from float-sink proce- 
dures) are illustrated by data from a washability study of 64 coals. 


33688 Inorganic sulfur in coal. Gluskoter, H.J. (Illinois State 
Geological Survey, Urbana). Energy Sources; 3: No. 2, 125-131(1977). 
Organically combined sulfur and inorganic sulfides comprise 
nearly all the sulfur found in coals. Pyrite and marcasite are the 
dominant iron sulfides in coals. The wide range of sizes and forms 
they exhibit results from the different geochemical environments 
that affected their formation in the coals during their long history. 
Other sulfides that have been reported are sphalerite, galena, chalco- 
yrite, and arsenopyrite. Sulfate materials are much less common in 
fresh coal samples, but a variety of ferrous and ferric sulfates form 
when the ferrous sulfides are oxidized. Removal of inorganic sulfur 
from coal by standard specific gravity techniques is, at best, incom- 


plete. 

33689 of the chemical structure of coal by nuclear 
magnetic resonance and infrared spectrometry. Retcofsky, H.L. (U. S. 
Energy Research and Development Administration, Pittsburgh 
Energy Research Center, 4800 Farbes Avenue, Pittsburgh Pennsyl- 
vania 15213). Appl. Spectrosc.; 31: No. 2, 116-121(Mar 1977). 

The distributions of hydrogen and carbon among various 
organic structures in solvent extracts of selected coals have been 
determined by high-resolution proton and carbon-13 magnetic reso- 
nance spectrometry. Structural parameters including the aromaticity, 
the degree of aromatic ring substitution, and the average size of the 
condensed aromatic ring system have been deduced for each extract 
using the nuclear magnetic resonance data in conjunction with the 
elemental analysis of the material. Complementary infrared spectral 
studies of the extracts and their parent coals have been used to 
estimate the aromaticities of whole coals. The potential of two other 

y roton-decoup igh-resolution m-13 mag- 
Selle iscussed. The results of the 
present investigation are in accord with commonly held views of 
coal metamorphism; they do not, however, support recent reports 
ighly aromatic materi- 


WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 33620, 33624, 33643, 33748, 
33752, 33772, 33799, 33800, 34502 


(MERC/SP—76/4, oe Cements produced from 
waste materials. Pepe, W. (Carnegie-Mellon Univ., Pitts- 
E.M. 1976. 


It is evident that a great many so-called industrial wastes 
containing many valuable elemental components are being needlessly 
wasted and destroyed. The report deals in part with mineral wastes 
and estimates that during the past 30 yr, 20 billion tons of mineral 
solid wastes have been generated in the U.S. by the mineral, fossil 
fuel, mining, and mill processing industries. Some of these mineral 

€.g-, in particular, blast furnace slags, are presently 


aggregates, brick-making materials, and highway base materials. In 
many instances these mineral wastes have proved to be beneficial to 
the construction industry, have spawned new industries, and have 
provided useful construction materials. A whole new generation of 


ee Missouri, United States of America (USA) (24 Mar 1976). 
apercealcs, road Case Mmalcrial Miner al 
es, as soil-conditioning materials. Other 
m wastes, such as fly ash, have found uses as soil conditioners, 
Laboratory tests are discussed aimed at obtaining formed 
fuels from raw materials of degassed coal by means of a solid heat 
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mineral wastes are being produced. These wastes are being derived 
from energy processes such as coal gasification and shale extraction. 
In addition, basic oxygen furnaces are generating new waste materi- 
als. These wastes, being inorganic in composition, may find useful 
outlets in the construction industry. The problems associated with 
these products are the reproducibility and the quality control of 
waste products that are presently produced. One is reluctant in some 
instances to embark on an industry or to undertake development and 
— where one is concerned about the quality and reproduc- 
ity of the raw products at hand. 


33691 (MERC/SP—76/4) Ash utilization. Faber, J.H.; Bab- 
cock, A.W.; Spencer, J.D. (comps.). (Ener; 44 Research and Devel- 
opment Administration, Ww. (USA). Mor; te 
h Center). 1976. 692p. (CONF-760322—). 


From 4. ymposium; St Louis, 


international ash utilization s 
Missouri, United States of America (USA) (24 i 1976). 

Fifty papers and two abstracts of papers presented at the 
fourth symposium on ash utilization and technology are given. The 
various sessions covered government development programs, prod- 
uct development, large tonnage utilization, new oa: ash — 
in cement and concrete, and reclamation. A separate abstract 
prepared foreach paper for Energy Research Abstracts (ERA). 


33692 (MERC/SP—76/4, pp _— Overview of ash production 
DO ae Faber, J.H. (National Ash Association, Washington, 
1 
From 4. international ash utilization symposium; St Louis, 
Missouri, United States of America (USA) (24 Mat 1976). 
y encouraging dev its have in the past 
12 months that give ie ap future for ash or ash-oriented 
applications. A modification of or ASEM Specifications of fineness 
qualities is the use of fly ash in ready-mix concrete has 
moved c tion and, it is hoped, will be implemented 
before the end of te the year. A survey of highway departments 
revealed that 30 states now have specifications permitting the use of 
recycling concept by awarding research grants on expanded 
use of ash in road construction. The National Ash Association is 
cement-s' y ash pavements here at the Symposium. Com- 
piled by GAI Comstaon Inc., of Pittsburgh, the manual was 
requested and partially funded by NAA members seeking an addi- 
ann ory pee A controlled density fill called K- was 
introduced that would utilize fly ash to 
was urry mix is easily adapted 
to backfilling around piping, culverts, and buried utility lines and 
could be a welcome solution to line replacements across and along 
existing roadways, as well as in new construction. 


33693 (MERC/SP—76/4, pp 14-26) England overview. 
J.K. (Central Electricity Generating 
From 4. international utilization s: 
Missouri, United States of America (USA) (24 Mar P1976). 
In Ash utilization. 
The objectives of the 


s3604 (MERC/SP—76/4, pp 27-38) World overview. Markon, 
From 4. international ash utilization symposium; St Louis, 
Missouri, United States of America (USA) (24 Mar 1976). 
In Ash utilization. 
The importance of ashes resulting from the combustion of 
coal is a result of the importance of coal in the world economy. To 
some idea of the im of coal in world energy production, 
review ormation is y grap tables 
world energy production ane ; world production of Saal 
lignite (1954-1974); co coal production; distribution of world 
eee production in the year 


33695 (MERC/SP—76/4, hes 39-57) Lignite production and uti- 
lization. Manz, O.E. (Univ. of 1976. 
From 4. international ash utilization symposium; St Louis, 
Missouri, United States of ‘America (USA) (24 Mar 1976). 
opr of in 
following topics are 


33696 (MERC/SP—76/4, pp 70-79) Achievements in the utiliza- 
tion of fly ash in Hungary. Kovacs, R. (Central Research and Design 
Inst. for the Silicate Industry, Budapest). 1976. 

From 4. international ash utilization symposium; St Louis, 
Missouri, United States of America (USA) (24 Var 197 1976). 

In Ash utilization. 

The development of coal production, cement production, and 
fly ash utilization in cement production in Hungary are shown 
graphically, and the chemical composition of Hungarian fly ash 

and characteristics of cellular concrete products are shown in 
es. Research is being carried out on the use of fly ash for other 


purposes. (EJH) 

33697 (MERC/SP—76/4, pp 114-128) Technology for using 
waste in road construction. Smith, L.M. (Gillette Research 
Inst., Rockville, MD); Larew, H.G. 1976. 

From 4. international ash utilization symposium; St Louis, 
Missouri, United States of America (USA) (24 Mar 1976). 

In Ash utilization. 

As a result of the limited laboratory tests that were performed 
upon lime-fly ash-sulfate formulations, the following conclusions 
justified. Properly proportioned, and cured lime- 

y ash-sulfate mixtures produce a strong, stiff material which may be 
used in certain road building operations such as embankments, sub- 
grades, sub-bases, and bases for pavements. Durability of these 
mixtures, as measured by freeze-thaw and wet-dry tests, was insuffi- 
cient where only 7 poten of curing at 73°F was employed. A 28-day 
curing period at 73°F produced much better durability in the one 
formulation studied. The durability of compacted lime-fly ash-sulfate 
mixtures for pavement components will therefore need to be careful- 
ly considered in cold climates. The compacted lime-fly ash-sulfate 
mixtures studied were quite impervious indicating that selected 
formulations might be employed in dikes, lagoons, and levees. Com- 
pacted lime-fly ash-sulfate formulations are normally lighter in 
weight than most compacted soils. This could ve to be a real 
em 


characterization and W. (Environmental 
Mpg Agency, Research Triangle Park, NC); Rossoff, J.; Rossi, 
1 

From 4. international ash utilization symposium; St Louis, 
Missouri, United States of America (USA) (24 Mar 1976). 

In Ash utilization. 

The Environmental Protection Agency's Flue Gas 
(FGC) Waste and Water Program R and D efforts are descri 
and the EPA's field disposal evaluation of FGC wastes at the TVA 
Shawnee Station in Paducah, Kentucky, are summarized. The 16 

t environmental parameters, reducing costs, apne 

diestine strategies, and encouraging product usage are descri 
The first year’s progress at the Shawnee disposal site is discussed. In 
this program, FGC wastes from limestone and lime scrubber systems 
are disposed of and monitored in five disposal ponds. Three of these 
are treated by commercial processors, and two are untreated. Engi- 
neering estixantes of total’ costs for fixation dleposel are given. 


33699 ae tneity pp 151-169) Use of power plant aggre- 
gate in asphaltic concrete. Usmen, M. (Pennsylvania State oa. 
University a Anderson, D.A. 1976. 

From 4. international ash utilization symposium; St Louis, 
Missouri, United States of America (USA) (24 Mar 1976). 


lant aggregates can be used successfully in ny ed 
use requires a separate mixture —_ 
and evaluation as Oo any conventional aggregate. In order 
utilized, the power plant aggregate must be economically and techni- 
cally equivalent to the aggregate it is replacing. It must not cause the 
contractor undue inconvenience, such as the uncertainty of supply 
or increased handling. Certain applications of power plant aggregate 
are more attractive technically and economically and u 

should be promoted with these applications in a For exam 
some of the fine dry bottom ashes may be more economical w 
stabilized with portland cement than with asphalt. Although the 
standard test methods are often not applicable to power plant 
standard test methods and tance criteria. Unfortunately, some 

tion) are not appropriate to power plant aggregate and can it in 
the rejection of an otherwise acceptable material. Field experience is 
needed where current test methods and criteria are not appropriate. 
At the other extreme, the utilization of bottom ash and boiler slag 
cannot wait for the development of an entirely new set of test 


33698 (MERC/SP—76/4, pp cleaning waste 
disposal evaluation. Jones, J 
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physical properties fly ash; specifications and fly ash 
concrete research; roadbuilding applications of we y ash; mis- 
cellaneous utilization of lignite ash; and potential of utilization of 
lignite ash. (EJH) 
Dent, 
Louis, 
tral 
Electricity Generating Board are outlined. The production and 
utilization of ash during the most recent 10 years are shown in 
tabular form. The following topics are discussed: present ——_ 
of disposal; present problems and new factors; prospects in market- 
ing; research, development, and enlightenment; innovation and new 
products; and economics of recycling. (EJH) 


methods and criteria. This is not justified economically. 
Utilization will come with innovative promotion and acceptance as 
field experience shows the most appropriate utilization of power 
plant aggregate. 


33700 (MERC/SP—76/4, pp 170-181) Soil stabilization using a 
western coal calcium fly ash. Thornton, S.I.; Parker, D.G.; 
White, D.N. 1976. 


From 4. international ash utilization symposium; St Louis, 
Missouri, United States of America (USA) (24 Mar 1976). 

In Ash utilization. 

The fly ash under study generates heat when mixed with 
water and has self-hardening properties. Fly ash effectively stabilizes 
sandy and organic clay soils when compacted within 5 minutes after 
30 seconds of mixing. Strength development of soil fly ash mixtures 
takes place rapidly up to 30 minutes. A small time delay in compac- 
tion substantially reduces the effectiveness of the fly ash to stabilize 
the soils. Salt retards the soil-fly ash reaction. 


33701 (MERC/SP—76/4, pp 182-199) Guide for the design and 
construction of cement-stabilized fly ash pavements. Meyers, J.F. 
(GAI Consultants, Inc., Monroeville, PA) Kapples, B.S.; 

A.M. Jr. 1976. 

From 4. international ash utilization s St Louis, 
Missouri, United States of America (USA) (24 ‘Mar 197 9760) 

In Ash utilization. 

The need to utilize more fly ash is obvious as each year brings 
greater volumes of fly ash and higher disposal costs. The advantages 
of using it as a pavement base course material are becoming more 

t as natural aggregates decrease in availability and increase in 
cost. Since these trends are expected to continue, oe 
an economically feasible as well as desirable base course material. It 
is believed that the design procedures set forth will - , a 
straightforward method for utilizing cement-stabilized 
roadway construction. In addition, results of the demonstration 
project were very encouraging and all associated with this project 
are convinced that cement-stabilized fly ash is indeed a high quality, 
economical roadway material that offers a realistic alternative to the 
rapidly diminishing materials that have comprised conventional 
pavements in the past. 


33702 ng i ty pp 200-210) Power plant ash: a new 
M R.E. (American Electric Power Service 


From 4. international ash utilization symposium; St Louis, 
Missouri, United States of ‘America (USA) (24 Mar 1976). 

In Ash utilization. 

The nature of coal ash is discussed in some detail as is the 
mineral resource potential of power plant ash. The constituents are 
listed in a table with the percentage composition and annual tonnage 
produced. An ash recycling complex is described. (EJH) 


33703 (MERC/SP—16/4, 211-218) Lightweight agzregate 


From 4. international ash utilization symposium; St Louis, 
Missouri, United States of America (USA) (24 Mar 1976). 
In Ash utilization. 
With the very much more buoyant and favorable conditions 
concrete in high-rise buildings is concerned, there is an undoubted 
opportunity for the exploitation of this known and proven a7 
One is admittedly faced with the problem of relating U.K. and 
European experience to the American situation but the tec! is 
well-advanced and well-documented. There is no reason at to 
suppose that Lytag lightweight aggregate manufactured from 
American fly ash should not prove to be a highly viable business. 
The further significant advantage the Lytag process has is that it can 
satisfy the requirements of the anti-pollutionists. The only major 
hurdle now to be overcome is in setting up a satisfactory and 
soundly based relationship between the promoter and operator of the 
sintered = aggregate plant and the utility supplying the 


vital raw 


33704 PP 219-230) Lightweight aggregate 
from sintered ash. Klotten, R. 


From 4. international ash utilization symposium; St Louis, 
Missouri, United States of America (USA) (24 Mar 1976). 
In Ash utilization. 


The manufacture of lightweigh from sintered fly 
converting this material into a very useful product having a variety 
of applications. Unfortunately, the manufacture of lightweight ag- 

There are a number of reasons for that. First of all, there is 
competition from other available natural, by-product and manufac- 
cared le lightweight aggregates. Then there were a number of serious 
technical difficulties encountered in early large scale production. 
There was little prior experience in this field to build on. Besides 
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these problems there have been others as well. Some of the technical 
aspects of producing lightweight aggregate from sintered fly ash are 
presented. The experience gained over the last decade is discussed 
with the hope that industry might profit from it in the future. An 
attempt is made to draw on appicable experience from related fields. 
In order to avoid any misunderstanding, it should be stressed from 


33705 (MERC/SP—76/4, pp 231-237) Production of forty i 
cent core area brick using selected flyashes. Slonaker, J.F. 
(West Virginia Univ., Morgantown). 1976. 

From 4. international ash utilization ymposium; St Louis, 
Missouri, United States of America (USA) (24 bo, 1976). 

In Ash utilization. 

The American Society for Tes and Materials is —- 
considering revisions to A.S.T.M. tions for brick that 

surface. The Coal Research 
Sassen of West Virginia University, having developed the fly ash 
brick process, has completed a research 
40 percent core area fly ash brick. results obtained when 
ea cing 40 percent core area fly ash brick using four fly ashes 
different types of coal are discussed. 


33706 pp 238-245) of lignite fly 
ash from the 600 MW Station. Arthanoor, 
V.A.; | M. 1976. 

From 4. international ash utilization symposium; St Louis, 
Missouri, United States of America (USA) (24 Mar 1976). 

In Ash utilization. 

Power Station is consumed and turned into money. The lignite-based 
600 M.W. Neyveli Thermal Power Station situated at Neyveli 
— Nadu, South India) ejects about 0.10 million tons of fly ash 

its boilers annually. The fly ash is collected from a battery of 
by hydroash removal system in the form of slurry. fly ash 
required for utilization alone is collected in the dry state from the 
cyclone separators. Engineers and scientists of Neyveli Lignite Cor- 
poration Limited have done significant research and ge 
work in exploring, establishing, and exploiting avenues of fly ash 
utilization and developing conventional and new processes and 
products despite the several inhibiting factors like limited ~~ 
resources, complacency, inertia and lack of initiative among the 

tal and dearth of market for the fly ash prod- 

ucts, which have been restricting the quantum of fly ash utilization. 
A gist of the research and dovdaguaak work done in the prevailing 
environments with the available resources is reported. 


33707 et ota Direct reduction of fly 
(Highway Materials, Bridgeport, 


From 4. international ash utilization symposium; St Louis, 
Missouri, United States of America (USA) (04 Mat 1976). 


In Ash u 
of recovering metals and oxides from fly ash is 
is the anticipated 
amounts available by 1980. 


33708 (MERC/SP—76/4, pp 251-261) Poz-O-Blend: the second 
generation of Poz-O-Pac. Minnick, L.J. (IU Conversion Systems, 
Inc., Philadelphia). 1976. 


From 4. international ash utilization symposium; St Louis, 
Missouri, United States of America (USA) (24 Mar 1976). 
In Ash utilization. 


mixtures known as Poz-O-Pac road base, a new con- 
cept been formulated to assist in the growth of this important 
product. Poz-O-Blend cement is a quality controlled mixture of all 
ingredients exclusive of the . It is produced in a centrally 
located plant usually on or adjacent to the power plant. Conversion 
Systems is offering to the utilities an ash utilization program includ- 

Te on y also provides marketing and technical services to 
assist in production and placement of the final Poz-O-Pac com- 
position. Results to date show that the new generation of Poz-O-Pac 
produces a product with improved structural properties, durability, 
and quality control. The Poz-O-Pac road base, produced with Poz- 
O-Blend cement, is economically competitive with the leading base 
course materials. 


33709 (MERC/SP—76/4, Pw 4 Fly ash for construction 
of highway embankments. Bacon, 

From 4. international ash Se jum; St Louis, 
Missouri, United States of (USA) (24 1976)" 

In Ash utilization. nie 

Electrically precipitated fly is an material to 
use as an alternate to naturally occurring soils erG lee 


3460 
Corp., Charleston, WV). 1976. 
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material above the water table, and in 
superior structural material. The methods of 
essentially those used for natural soils, i 
lifts, scarification of the preceding lift surface, and 

ined minimum relative compaction. i i 
ly ash most resembles a well-graded silty soil, compaction is more 
responsive to vibration than kneading or loading or ing, and i 
this reacts like a granular soil. Si t differences i 
standard laboratory densities of fly ash should be expected, particu- 
larly when changes occur with source or the combustion conditions. 
controlling dust and pocket pentrometer 
was a very helpful tool for use in eden with other 
tests in maintaining job control over day-to-day compaction oper- 
ations. Environmental hazards, real or purely speculative, must be 
solved or fly ash usage may never reach its full potential. Dusting i 
a very real problem, causing 
ment and possible objections from adjacen 
occurrence of ground water pollution b 
speculative category and has not been field experience. 


33710 (MERC/SP—76/4, pp 293-299) shine from fly ash. 
— W.W. (Gilbert/Commonwealth Associates, Reading, PA). 


From 4. international ash utilization s: um; St Louis, 
Missouri, United States of America (USA) (24 1976). 

The produs on of i of fly ash result of 
uction of increasing amounts ly ash as a 

of earth mounds in the disposal of fly ash is described. (EJH) 


33711 (MERC/SP—76/4, pp 300-320) Performance record of 
fly ash as a construction material. Joshi, R.C. (Woodward-Clyde 
Consultants, City, Duncan, D.M.; WL. 1976. 

From 4. international ash utilization s: um; St Louis, 
Missouri, United States of America (USA) (24 Mar P1976). 


resulted in cost savings. The structures in which 
formed satisfactorily to date. 


characteristics of a highly plastic clay. 
be conducted to evaluate the fly ash 


(MERC/SP—76/4, ay Low cost pavements uti- 


i 
Missouri, United States of America (USA) (24 Mar 1976) 
an of the West Vi Department of High- 
experience est Virginia t 
maintenance work is described. It is pointed out that the ash has 
limitations and that some caution has to be exercised in handling the 
material. The ash is used with and also with cement as a 
basemix or in slide stabilization. 
33713 (MERC/SP—76/4, Kinder, (Amen Fly utilization: a land 
development concept. Kinder. American Electric Power Ser- 


i i ‘ooh utilization symposi um; St Louis, 
Missouri, United States of America (USA) (24 Mar 1976), 


increased electrical 


presentations have also outlined the procedure for proper placement 
the ash and the equipment necessary for carrying out this tech- 
i A complete understanding of these engineering properties 


must use a practical approach and communicate in a 
can be understood by the average citizen. A 


rovided an outlet for of 
P large tonnages 


(MERC/SP—76/4, PP > Lime fly-ash soil stabili- 

zation. Greenwell, H.F.; Pizzella, J.R. 197 

From 4. international ash nt symposium; St Louis, 
Missouri, United States of ‘America (USA) (24 Mar 1976). 

In Ash utilization. 

The construction of a stabilized soil roadway as a demonstra- 
tion project is described. Plans and specifications are included with a 
description of unique construction equipment used. (EJH) 


symposium; St Louis, 
Missouri, United States of America (USA) (24 Mar 1976). 
purpose o' paper is to review t 
hy and trends toward solid waste ; to examine 
options available in view of the regulations; and to present a 
Gisboeal siting methodology which is responsive to both environ- 
mental and engineering design parameters. The discussion is limited 
in scope to those cases which involve construction of a new coal- 
burning power station in which either a sulfur dioxide removal 
system is not required or where it has been determined that the 
resultant by-products from such a system are not to be mixed with 
the fly ash. Many of the concepts presented are appropriate, a 
previously made a thoro ash utilization/marketing ysis 
will still require other disposal options. 


33716 og ee pp 369-379) Fly ash as construction 
material for water retaining structures. Lamb, D.W. (Acres American 
Inc., Buffalo); Herrmann, W.; Pizzella, J. 1976. 

From 4. international ash utilization symposium; St Louis, 
Missouri, United States of America (USA) (24 Mar 1976). 

In Ash utilization. 

On the basis of the laboratory and field investigations, it was 
concluded that it would be technically feasible and economically 


a later detailed design phase, but p 

pic ving ol te y the coment 
economic advan’ for any similar application would depend 

inter alia upon the ash di eal cont, availablity of 

acceptable seepage losses, sc’ requirements. tion, 

there are environmental advantages to the utilization of fly ash to 

replace natural materials and reduce the need for ash disposal areas. 


33717 pp 380-383) Mineral extraction and 
ash. Hood, N. (Arizona Public Service Co., 


i ash utilization symposium; St Louis, 
Missouri, United States 72: (USA) (24 Mar 1976). 
In Ash utilization. 
The fly ash studied was produced at the Four Corners Gener- 
ating Station near Farmington, N. Mex. Lignite, with an ash content 


accomplished by a conventi ball mill and does not add undue 
economic burden on the process. 


33718 (MERC/S 
ash. Jan de Zeeuw, H. 


from dry fly 
., Minneapolis); 
Louis, 


i ash utilization symposium; 
Missouri, United States of America (USA) (24 Mar 1976). 
In Ash utilization. 
It has been known for some time that there exists in fl 


amount formed. 
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order to have fly ash readily ted by landowners and deve 
ers, one 
language 
has been in the 
made it ible to gain acceptance of compacted fly ash in load- 
bearing fis. This ability to work with “rt acer in the communi- 
es near power plan; 
fly ash, resulting in reduced " 

33715 
of the art. 
Self-hardening fly ashes were used successfully in place of 

conventional construction materials on three different projects. Fly 

ash usage 

was used 

the pr 

those reported by other investigators from similar studies. The 
excellent self-hardening property of the ash, compaction techniques, 
| stage construction, and arching are considered responsible for the 

ie reduced lateral pressures in this study. Arching is considered respon- 

sible for low vertical pressure developed in the ash backfill. Addi- 

tional research is needed to confirm the trends observed in this 

study. Field experience suggests that fly ash can be compacted over advantageous to incorporate fly ash in the proposed dam at Dicker- 

a wide range of moisture content. Compactability of the moist ash i " 

appears to be a sufficient criteria for satisfactory structural fill 

construction. Adherence to specifications restricting moisture con- 

tents within a narrow range of optimum moisture content is not 

practical. A pozzolanic fly ash may be used to reduce the plasticity 

Proper laboratory tests 

properties. 

Phoenix, AZ). 1976. 

oO percent, 1s as fuel at this station. average Chem 
analysis of the ash is shown in tables. Tests of the ash by the 
Southwest Research Institute and by H and H Industries of Den- 
mark indicate that the ash is well suited for use in the manufacture of 
cellular concrete. The ash must be ground somewhat before use to 
increase the reactivity of the ash in the mix and to facilitate keeping 
the ash in a in the ~ area. This ~ ~ could be easily 

in ASO 

problem of enormous magnitude. With the (Ceno-Science Research, Inc 

energy demands resulting in new and larger coal-fired plants, | ange Abresch, R.V. 1976. 

plant ash production has increased to nearly 63 million tons for the 

year 1975. Increased public concern for the environment has placed 

restraints on the methods and the available sites for disposal of ash. 

Papers have been presented outlining the material properties of fly ly ash a 

ash that make it acceptable for use in load-bearing fills. These MICTOSCOpIC NOHOW glass Dall Calica Some are Often 
referred to as floaters, but they may differ from other types of 
cenospheres. Several theories have been advanced on how they are 
formed. A relationship has been drawn between organic content and 

y c Or each power p 18 inert content of the fly ash with assertions that this affects the 
necessary to establish an outlet for landfill applications. However, in FS 
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33719 i pp 396-421) Environmental aspects of 

of fly ash and wastewater sludge. Helm, R.B. 

rag 4 ae Associates, Inc., Peoria, IL); Keefer, G.B.; Sack, 
A. 1976. 

From 4. international ash utilization symposium; St Louis, 
Missouri, United States of America (USA) (24 Mar 1976). 

rom a physi t, mixtures of up to percent 
wastewater sludge with fly por suitable for use in highway 
embankments and other amma ls. Higher sludge contents result 
in reduced strength and should probably be avoided. The Pennsylva- 
nia Department of Transportation recommends a minimum uncon- 
fined compressive strength of 20 peng (1.4 kg/sq cm) at 28 days for 
embankment materials. criterion, the addition of lime 
Ue in canes. If lime is added, a minimum lime: 
— dry weight ratio of 0.5 should be used to realize increased 
. For the ash-sludge mixtures investigated the permeability 
low 20 x 10-® cm/sec. The addition of sludge decreased 
potanahiity by up to 10 times for the most permeable ash. Such low 
permeability is a desirable property for embankments in some situa- 
tions. The occurrence of biological decomposition which might have 
uced undesirable settlement and reduction in strength was not 
indicated. The leachate produced does have some undesirable prop- 
erties. In addition to the presence of organics and dissolved salts, 
which were expected, concentrations up to 50 m of B and Cu 
were also present. The addition of lime eliminated leac of B but 
did not effect Cu. In spite of these potential leaching | ner lems, the 
environmental consequences in an actual field situation may be 
minimal for one of the following reasons: the low permeability will 
minimize the amount of water passin — through the mixture and 
consequently the volume of leachate; although initial leachate con- 
centrations were high, they rapidly decreased after a small amount 
of water had passed through the material; or because of the small 
— of leachate produced relative to the total ground water 
wing in the surrounding area, adverse effects from the leachate 
should be substantially reduced or eliminated by dilution. 
33720 —" pp 422-432) K-Krete, Inc. story. 
Brewer, W.E. 197 

From 4. a ash utilization symposium; St Louis, 
Missouri, United States of America (USA) (24 Mat 1976). 

In Ash utilization. 

There is real concern regarding aggregate shortages caused 
by land developments, environmen eae, and construction 
demands. This concern can be relieved by making use of all types of 
materials that are readily available and help satisfy ecology . 4 
tions. The how and whys of such a possibility is the K-Krete, Inc. 
story. K-Krete, Inc. consist of utilities, ready mixed concrete pro- 
ducers, and fly ash marketing companies. The K-Krete mixes consist 
of portland cement, fly ash, and fillers. These mixes have numerous 
applications as a com backfill. The marketing is enhanced 
because of minimal r requirements in placing. mixes are 
tested to satisfy ee ee g requirements. If the 
total maximum ash produced utilized, then a system as 
indicated by K-Krete, Inc. is a hae approach. There are more 
opportunities, volume wise, in the sand and gravel market es than 
any other related product replacement area. The answer to total ash 
utilization will be through the combination of technical research and 
marketing programs. 

for 


33721 pega pp 4 433-449) Lime-sinter process 
production of alumina from fly ash. Chou, K.S. Cneray Ress Researc! 
and Development Administration, Ames, IA); Klemm, W.A.; 
Murtha, M.J.; Burnet, G. 1976. 

From 4. international ash utilization s ymposium; St Louis, 
Missouri, United States of America (USA) (24 Var 1976). 

In Ash utilization. 

Fly ash consists essentially of oxides. The oxide present in 
greatest amount is silica, either free, or combined as silicates and 
aluminates. The compositions vary, depending on the coal source, 
but a typical chemical composition of one is given in a table. The 
oxides of value are alumina and iron oxide. The results of the 
exploratory work done so far show that with the lime sinter process, 
more than 50 percent of the alumina in a typical fly ash can be made 
soluble by sodium carbonate extraction of the sintered material. Fly 
ash then becomes a potential, easily available domestic resource for 
alumina. At the present rate of production of fly ash, this could 
supply approximately 35 percent of the alumina needs of the United 
States at a 50 percent recovery level. With an increase in alumina 
recovery to 90 percent, which is believed to be attainable as further 
research leads to better processing conditions, the fly ash could 
supply 63 percent of the country’s needs. On the basis of the research 
reported, and looking to the future, a proposed process for recovery 
of alumina from fly ash by the lime sinter method is outlined and 
given in a flowsheet. 


33722 (MERC/SP—76/4, 
— by fly ash alkali. Murad, 


450-460) Boiler flue gas desulfuri- 
Y.; Hillier, L.V.; Kilpatrick, E.R. 
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From 4. international ash utilization symposium; St Louis, 
Missouri, United States of America (USA) (24 Mar 1976). 
In Ash utilization. 
The lignites and subitumminous coals of the Western U.S. are 
enerally low in S content, yet many plants cannot meet the new 
urce Performance Standards without some SO. removal. The 
emission standard for SO2 is 1.2 Ib SO2/million Btu. Flue gas 
desulfurization (FGD) can be accomplished by utilizing several 
many a y Ash Alkali (FAA) is a wet scrubbing of SO, 
m flue gas utilizing the alkali (CaO, MgO, K2O, NazO) in the fly 
ash. The percent alkali in western coal and lignite fly ash varies 
between 10 to 40 percent and its reactivity varies between 40 to 60 
percent. Tests show that supplemental lime to remove SO: is seldom 
required. Compared to FAA the conventional lime or limestone 
scrubber system for SO2 removal would be uneconomical to operate. 
Lime and limestone supply in the region is almost nonexistent. The 
nearest lime supply source is more than 500 miles haul and limestone 
is more than 800 miles haul. An implementation study resulted in the 
recommendation of the FAA process. It is believed that the FAA 
process is suitable for most power plants fired by lignites and 
western subitumminous coals. 


33723 (MERC/SP—76/4, » Pp 461-470) Imper-wall underground 
cut-off. White, R.E. (White Prentis, Inc., New York). 1976. 
From 4. international ash utilization symposium; St Louis, 
Missouri, United States of America (USA) (24 Mar 1976). 
In Ash utilization. 


The engineering structures are generally dams of one kind or an- 
other, e.g., dikes, levees, flood walls, or cofferdams. These dams may 
be used for a variety of purposes, such as water storage, pumped 
storage, cooling ponds, navigation, recreation or flood control. An- 
other use for cut-offs is in the field of pollution control where it is 
wished to confine groundwater contaminated by spillage or lea- 
chates of chemicals or waste products in a plants, tailin 
refineries, garbage dumps, livestock feed lots, smelters and the li 
Especially important would be preventing radioactive materials at 
nuclear power plants and fuel processing facilities from mixing with 
groundwater which could be drawn on for water supply or which 
would flow into rivers, lakes and other bodies of water. 


33724 Le oe ai pp 491-507) Use of fly ash with other 
creda their effect on ready-mixed concrete. Nisperos, A.G. 


From 4. international ash utilization symposium; St Louis, 
Missouri, United States of America (USA) (24 Mar 1976). 

In Ash utilization. 

conducted, plus the existing data on the effectiveness of using 
combinations of admixtures and a pozzolan, it a that the mixes 
admixtures are as 


540 Of Coment failed with respect durstilty wheres those 
composite mixes containing 360 lb of cement perform adequately. 
The investigation is conducted in a general manner and hence 
additional investigations are needed to extend the os presented, 


33725 —* pp ge 'y Fly ash usage in large 
commercial office buildings. Asrow, S. 197 

From 4. um; St Louis, 
Missouri, United States of (USA) C24 1976) 

In Ash utilization. 

The use of fly ash as an additive to concrete in structures in 
Chicago is described. In some cases it has been used only below 


effects of fly ash on the roperties of the concrete are mentioned. In 


in blended cements. Brown, P Bureau of Standards, 
Ww Clifton, Frohnsdorff, G. 1976. 
rom 4. international ash utilization symposium; St Louis, 
a United States of America (USA) (24 Mar 1976). 
In Ash utilization. 


In the design of many engineering structures, it is desirable 

and very often necessary to provide barriers to the subsurface flow 

of water. These barriers are called cut-off walls or cut-offs for short. 

= as the straight mix with respect to compressive strength, 

ishability, and workability. The data obtained from the investiga- 

tions in the void system of concrete mixes show that within the 

range investigated, the use of fly ash and other admixtures result in 

acceptable spacing factors and, therefore, aid in the resistance to 

freezing and thawing. The spacing factor is greatly affected by 

concrete mix design and based on the tests conducted earlier, the 

amount of cement plays an important ~ole in justifying good quality 

in the of admixture treated concrete 

ground level, whereas in the case of more recently constructed 
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The use of blended cements appears to present an attractive 
alternative to the use of pure portland cement from the standpoint of 
energy conservation. One of the materials most suitable for use with 
portland cement in blended cement manufacture is fly ash since it is 
generated as fine particles and requires little or no processing prior 
to its introduction into the cement manufi process. The 
limitations of the current eg covering blended cements 
along with the need to develop additional durability and engineering 
performance data on these pers tar presents a significant obstacle to 
their production and utilization. Specifications should be expanded 
to include fly ash addition levels not currently considered. Composi- 
tion requirements could in many cases be supplanted by performance 
based specifications. Durability and performance data for blended 
cements need to be pce as a basis for specification and 
standard test development, to further define the advantages and 
limitation to the utilization of blended cements, and to fully realize 
their potential as portland cement substitutes. 


fly ash utilization in cement production. Funnell, 
Research Inst., San Antonio); Johnson, D.L. 1976. 

From 4. international ash utilization symposium; St Louis, 
Missouri, United States of America (USA) (24 Mar 1976). 

In Ash utilization. 

An on-going Federal Energy Administration-funded study of 
fly ash utilization in the production of cements is discussed and a 
summary is given of obtained up to the approximate mid- 
point of the project. The work with fly is one sector of a broader 
scope program dealing with the energy savings that can be achieved 
by intergrinding suitable industrial by-products or wastes with 
cement clinker. The levels of fly ash usage under investigation are 
below the 15 to 40 percent range covered by existing portland- 
pozzolan cement specifications in the United States. Varied charac- 
ter of the 19 fly ashes from widespread power plants is described. 
These are being used with clinkers from a — of cement plants. 
Outlines are given for methods and een oy for com- 
bining Type I po fly ashes for evaluating 
performance of the resulting blended cements. Estimates are present- 
ed for energy savings and raw materials that could be conserved as a 


33728 (MERC/SP—76/4, pp of fly ash as 
a Pozzolan for economic concrete. Owens, P.L. (Pozzolanic Pty. Ltd., 


Chester, Eng.). 1976. 

F international ash utilization symposium; St Louis, 
Missouri, United States of America (USA) (24 Mar 1976). 

In Ash utilization. 

The development of a product specification, as distinct from a 
national or international specification, has to remain within the 
general framework of those specifications, but variations are neces- 
established. Here particular advantage can be taken of recent devel- 
opments in quality control techniques that not only can be applied to 
fly ash but also other building materials. To develop such a product 

tions, a sound basic knowledge of construction methods, 

tic effects, and concrete technology is essential, so that the fly 

33729 (MERC/SP—76/4, pp 560-572) Let's ae fly ash con- 

them. Rosner, J.C. (Engineers Testing Labs., 


i ash utilization symposium; St Louis, 
Missouri, United States of America (USA) (24 Mar 1976). 

In Ash utilization. 

For fly ash concretes similar to those investigated, the pro- 
posed mix design procedure can serve as a guide for the initial 
proportioning of mix constituents. Use of the 
results in a set of definite mix proportions. 


33730 (MERC/SP—76/4, pp 573-588) Flyash for structural con- 
crete in aggressive environments. Larsen, T.J.; Page, G.C. 1976. 

From 4. international ash utilization symposium; St Louis, 
Missouri, United States of America (USA) (04 Mar 1976). 

In Ash utilization. 

Although the various studies do not represent a uniform data 
set, certain conclusions are warranted. Concrete in aggressive envi- 


cement, a lower initial compressive 

will result. However, for a properly mix the 
strength of the flyash concrete will exceed that of the concrete 
without flyash upon sufficient curing. When flyash is used as an 
admixture, i.e., in addition to the cement content, the 
concrete strength will be without 
flyash at all curing times. 
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a Type I will give higher initial 
Ty to the release of a pre-tensioning in 

Type II has a ter strength growth with is- 

pos ¢ . Corrosion protective properties are enhanced by the 
inclusion of yash. Generally, it may be assumed that for a given 
cement content this property will improve with flyash content up to 
100 percent of the cement content. sulfate resistance of concrete 
is improved by the inclusion of flyash. For 150 Ib of flyash and 
cement contents below 500 Ib/c.y., concrete with Type II cement 
will provide better sulfate resistance than concrete with Type [ 
cement and retain its original strength better in the sulfate environ- 
ment. The inclusion of flyash generally aid the concrete in 
meeting requirements of corrosion protection and sulfate resistance. 


33731 (MERC/SP—76/4, pp 589-598) Companies at strength of 
fly ash cement grouting Hempling, S.D. (Seaboard Engineering 
and Labs. Div., Rockville, MD); Pizzela, J.R. 1976. 
From 4. international ash utilization symposium; St Louis, 
Missouri, United States of America (USA) (24 Mar 1976). 
sho the f 
ittle strength is shown in i percentages of ash 
content. The plot of the 90 percent ash—10 percent cement mix 
produced a linear relationship and water content showed little effect 
or strength. The 28-day strength of the 80 percent ash—20 percent 
cement shows an increasing strength B ps as the water content 
decreased. Good correlation in the percent ash—S0O percent 
cement between viscosity and strength in both the 7- and 28-day 
tests was obtained. The 40 percent ash—60 percent cement mix 
vided a good relationshi ip between strength and water content, 
it a flow greater than 22.6 sec was not possible to produce. The 
test was repeated a number of times but when the water content was 
reduced the material would not flow. The indications seem to show 
that the mixture of fly ash and cement, at these proportions, pro- 
vided such good grading that the mechanical properties became 
more important than the water content. 


33732 — pp 599-608) New Trief cement pro- 
cess. Trief, L. 197 

utilization symposium; St Louis, 
Missouri, United States of America (USA) (24 Mar 1976). 

In Ash utilization. 

resulting materials are described. The economics of construction of a 

plant in the USA are discussed. (EJH) 


33733 a 609-623) Fly ash utilization and 
research in Australia. Ryan, W.G. (Blue Metal Industries Ltd., 
Sydney); Ashby, J.B.; Munn, R.L. 1976. 

From 4. international ash utilization s ymposium; St Louis, 
Missouri, United States of America (USA) (24 co 1976). 

In Ash utilization. 

To date the utilization of and research into fly ash in Australia 
has been predominantly in connection with Portland Cement con- 
crete. This bias has been largely trees. about by the relative costs 
of fly ash, cement and/or o laceable materials at the 

e developed a concrete with improved properties both in the 

po wor and hardened state. The combination of a chemical admixture 
and fly ash results in an efficient concrete with low energy value. 
There are signs that fly ash will be used to a greater extent in the 
current new usage fields and developed in other applications at 
present untouched. This increase in utilization will occur due to 
deliberate product development and the i oe ety pressure of those 
interested in resource utilization and protection of the environment. 


33734 (MERC/SP—76/4, pp 624-631) Physical changes in Vir- 
the edditions of high rates of fly ash. Jones, 
. and State Univ., Blacksburg); 


i i ash utilization symposium: 
Missouri, United States of America (USA) (24 Man 1976). 
In Ash utilization. 


densities of both the silt 
tog was no significant change in the bulk density of the loamy 
sand soil. Due to an increase in tage of large pores, the silt 
had the only significant increase in total porosity. The silty 
loamy sand soils had slight but not significant in- 
in percentage of small pores. Significant increases in the 
ey aye and in the other an increase in percentage 


ee Amos, D.F. 1976. 

At all locations the incorporation of 192 t/a (430 MT/ha) of 

fly ash significantly altered the particle size distribution. In the silt 

loam and silty clay loam soils, there was an increase in percentage of 

sand, chiefly in the fine and very fine sand fractions, and a decrease 

in percentage of clay. In the loamy sand soil, there was a decrease in 

ronments must, in addition to strength requirements, me n tage of sand and an increase in percentage of silt and clay. 
qualities of corrosion resistance and sulfate resistance. All marine 
environments can be considered aggressive. The influence on com- 
of used in concrete as an inhibitor 
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This that the addidon of 20 
available moisture. This study indicates that the addition of nearly 20 
percent of fly ash by weight to the surface 15 cm of Vir, soils of 
varying textures does not adversely affect their physical properties. 
In fact, some properties were markedly improved. We may safely 
conclude from a physical standpoint that we have not begun to 
— the maximum application of fly ash that an agricultural soil 
tolerate. 


33735 (MERC/SP—76/4, pp 632-641) Hillman fly ash demon- 

stration project a case study of mass utilization. Dougherty, M.T. 

and p Geo Systems, Inc., Pittsburgh); Holzen, 
1 

From 4. international ash utilization symposium; St Louis, 
Missouri, United States of America (USA) (24 Mat 1976). 

In Ash utilization. 

Most sources of pulverized fuel fly ash considered for this 
project can be used to increase the soil moisture retention character- 
istics of the strip mine spoils. The economical use of fly ash to 
increase the pH of the spoils was limited to three of the seven 
sources considered with two of these being marginal with respect to 
the neutralization capacity and its distance from the site. The neu- 
tralization capacity of the fly ash yet to be delivered to the project 
may be well below the acceptable range of neutralization capacity, 
thereby requiring consideration of the options for reducing the total 
amount of the fly ash on this project for economical reasons. Factors 
affecting neutralization capacity and requirements for quality control 
should be documented with additional research if mass utilization of 
fly ash as a soil modifier to increase spoil pH is desired. 


33736 ba A p 642-656) Analysis of plant growth 
in fly ash amended soils. Wochok, Z.S. (Univ. of Alabama, Universi- 
ty); Fail, J.L.; Hosmer, M. 1976. 

From 4. international ash utilization s ymposium; St Louis, 
Missouri, United States of America (USA) (24 Mar 1976). 

In Ash utilization. 

Application of fly ash at 20 to 30 tons per acre to acid strip 
mine spoils resulted in improved growth and development of several 
plant species. Data from these experiments demonstrated a direct 
correlation between fly ash concentration and such parameters as 
dry weight, root, shoo: ratios, nodulation, and nitrogen fixation. 


33737 (MERC/SP—76/4, Pe 657-664) Growth of plants in bn 
ash amended soils. Martens, (Virginia Polytechnic Inst. and 
State Univ., Blacksburg); aie. B.R. 1976. 

From 4. international ash utilization s ymposium; St Louis, 
Missouri, United States of America (USA) (24 Mar 1976). 

In Ash utilization. 

Fly ashes from burning of different coals vary widely in 
nutrient content and in chemical and physical ies. Weather- 
ing changes the nutrient content and chemical properties of fly ash. 
Compared with nonweathered fly ash, a much higher level of a 
weathered fly ash could be incorporated into soil without adversely 
affecting plant growth. These data suggest that a higher level of 
weathered fly ash could be applied to soil for correction of nutrient 
deficiencies, for modification of physical soil properties, and for 

rted herein show that certain fly ash samples could be used 
as a soil amendment for correction of molybdenum deficiency of 
alfalfa plants. The authors caution the use of fly ash as an amend- 


33738 (MERC/SP—76/4, pp _ Refuse pile fire abate- 
ment using flyash injection. Ryan, C.R. (Engineered Construction 
International, Inc., Pittsburgh). 1976. 
From 4. international ash utilization sym 
Missouri, United States of America (USA) (24 Mar 193 ro 
In Ash utilization. 
At many locations in the Pennsylvania—West Vi 
regions, spontaneous combustion has resulted in fires smo! 
coal refuse ies. The Burning pls emit nowous ges and Soe in 
advanced stages, the burning can cause large voids and slope fail- 
ures. The solution discussed is to drive pipes into and through the 
affected zones; measure the under, temperatures using a geo- 
thermal probe in the pipes to delineate the extent 
burning; inject a flyash/water slurry down through pi mee driven 
the burning zone to extinguish the fire and to cool the 
and control the injection process and assure com 
tinuing p of temperature measurements. by 
been appli about ten refuse embankments. Quantities of fl flysch 
used have generally varied from 1000 to 3000 tons. 


33739 (MERC/SP—76/4, pp 677-687) Agricultural utilization of 
Korean coal ash as an alternative to municipal solid waste manage- 
1976. 

rom 4. international utilization symposium; St Louis, 
Missouri, United States of America (USA) (24 Mar 1976). 


um; St Louis, 
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In Ash utilization. 
The ash could be beneficial in and silvicultural 


experiments, evaluation of the efficiency, analysis of cost/benefit and 
the unsolved research projects mentioned previously. This study has 
verified the value of continuous research on possible utilization of 
ash in the preliminary decision-making process of solid waste man- 
ee t plan not only for the major cities of Korea but also for the 
nation. 


33740 (NTIS/PS—76/0717) Fly ash (citations from the ntis data 
base). Report for 1964-Aug 76. Smith, M.F. (National Technical 
Information Service, Springfield, Va. (USA)). Sep 1976. 236p. NTIS 


NTIS/PS—75/646 and See 

also NTI /PS—176/0718, and NTIS/PS—76/0719 

The abstracts cite studies on fly ash from Federally funded 
research. Covered are topics such as air pollution studies, material 
recovery, ash utilization, corrosion, ash conditioning and disposal, 
combustion modification, and ash use as an aggregate or soil stabiliz- 
er. (This updated bibliography contains 231 abstracts, 61 of which 
are new entries to the previous edition.) (GRA) 


33741 ag et 18) Fly ash. Volume 1, 1970-1974 (cita- 
tions from the Engineering Index Data 


Smith, M.F. Tec 
Va. = 1976. 233p. NTIS $25.00. 
S/PS—76/0717. 

eke covering fly ash air pollution, air pollution control, 
corrosion, composition and analysis, conditioning, precipitation and 
collection are contained in this bibliography of worldwide research. 
In addition, numerous reports are cited on fly ash use in construction 
materials, pavements and soil stabilization. (Contains 228 abstracts) 


33742 ash. Volume 2. 1975-July, 1976 
the Engineering Index Base). Report for 1975-Jul 
Technical Service, Spring- 

1976. 113p. NTIS $25.00. 


ogee 
| 3 
i 


undetectable toxic substance, and neutral pH characteristic. With 
addition of compost and artificial fertilizer (mainly nitrogen) to the 
ash, the ash soil could create a market value for the purposes. For 
implementing this proposal of nationwide program of ash utilization 
as a solid waste 7 plan, studies are further required: actual 

See also NTIS/PS—76/0717. 

Citations of worldwide research on fly ash from fossile fuel 

combustion are included. These studies cover fly ash scrubbing and 
collection, combustion modification, corrosion, ash utilization, 
chemical analysis and conditioning in relation to pollution control. 
The majority of these abstracts deal with electric power plants and 
fly ash use in cement. (Contains 106 abstracts) (GRA) 
33743 Sulfur recovery from flue gas poor in hydrogen sulfide: 
LUCAS method. Bratzler, K.; Doerges, A.; Schlauer, J. (Mineraloel- 
technik, GmbH, Frankfurt am Main). Erdoel Kohle, Erdgas, Petro- 
chem.; 29: No. 1, 19-22(Jan 1976). (In German). 

In the LUCAS-Process, tailgases from Claus plants contain- 
ing sulfur compounds are purified from SO: and res below 200 
ppM. The process is operated in 3 stages. In the first stage, the Claus 
tailgas is incinerated with low surplus of air. In the second stage, the 
gas is treated in a coke reactor at 380°C to reduce SOs and On, 

ment in agricultural soils until research determines whether the which are detrimental to the subsequent SO; absorption, and to 
material supplies elements that would be harmful on entering the remove H2S. The remaining SO, is absorbed in the third stage by a 
foodchain. enerated 
us plant 
and 
also for 
or SO:, 
e. There 
lid or in 
escap- 
chamber 
“6p. in 
German). 

5 figs. Available from Dt. Patentamt, Muenchen (FRG). 

The device mentioned in the title makes, within the area of 
the two vertical sides of the chamber door frames and the door 
frames, use of flow channels, coordinated in a duct situated alongside 
the oven. Thus, the escaped gas is led away with the movement of 
air being eliminated, which means that the gas can be sucked off 
economically and efficiently. 

33745 Method for the desulfurization of the flue gases from 
fluidized bed firings. Kochling, R.; Bethe, W.P. (to Ruhrkohle A.G.). 
German(FRG) Patent 2,501,503/A/. 22 Jul 1976. Sp. (In German). 

The flue gases from fluidized bed firings whose operation fuel 

consists of suspended concentrated solids, are desulfurized by bond- 
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ent that part of the lime is removed with the 
to the small reaction time between fuel and 
jimestone-containing material is already 
i stage to the operation fuel. Thus the lime 
tapes echtoved soaring punt of 
improvement may a 


Wurm, 


by 

extraction. After removal of phenol the water is subsequently treated 
ether with other industrial and domestic wastewaters in a biologi- 
oo treatment plant, where any remaining phenols and other 
are extensively . Detailed information is 


REFER ALSO TO CITATION(S) 33627, 33698, 33719, 33736, 
33740, 33741, 33742, 33769, 35412, 36206 


9)) Regional air quality assessment 
energy development in the north- 

3 "DS: Eliot, DL. (Battelle Pacifie Northwest Labs. 

Richland, Wash. (USA)). Oct 1976. Contract EY-76-C-06-1830. 34p. 


— 


NSPS) and a regional scale transfo: 
model for SOz, sulfates, tes, and NO/sub x/. No significant 
, particulates, or NO/sub x/ are added to 


beyond the 


—- were found in July and October as a result of lower mean 


y influences the concentration patterns of all 
pas, mo ams, mostly asa of wind flow characteristics. Sulfate 
depositions decrease much more slowly with 


ucts, effluents and wastes from synthetic fuel production tests. 
terly progress report. Petersen, M.R.; Fruchter, J.S.; Laul, J.C. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). Sep 
1976. Contract EY-76-C-06-1830. 27p. Dep. NTIS $4.00. 
Battelle-Northwest is under contract with the 


and environmental scientists working in 

33749 pomp Strip mine reclamation: an island biogeo- 
graphical and ecosystem energetic approach. pe, ae, 
Carrel, J.E.; Kucera, C.L.; 


Harrison, A.P. J: 
Blanchar, R. i Univ., ———— (USA)). Feb 1977. Gm 
2758. 33p. Dep. NTI S $4.00. 
Additional study sites were established in west central Mis- 
souri, the major mining area of the state. Biotic inventories in central 


studied. Vegetative cover measurements made from aerial 

graphs of central Missouri mines between 1938 and 1976 icedicate 

revegetation in hilly, acidic mines tends to follow a logistic pattern (r 


100 yr), contrary to previous predictions. Find-grained analysis of 
island communities showed ab mee exclusion of woody and herba- 
ceous species, which suggests plants themselves might slow the 
successional process. Litter samples placed on the ground within and 
outside vegetation had rapid loss of weight and radioac- 
tive carbon (t/sub yey = 1 yr) during the latter of 1976. 
Artificial habitat islands consisting of sections of prairie hay bales 
were established in two mines. Preliminary evidence from one set of 
hay islands suggests that several prairie species became established in 
about 25 percent of the units after 1 year. 


33750 (IS-ICP—36) Evaluation of mine water effluent from Iowa 
coal project demonstration mine No. 1 and environmental ramifica- 
tions. Sendlein, L.V.A. (Iowa State Univ. of Science and Technol- 
ogy, Ames Energy = R 


yject research mine is located in the small 
watershed of Coal Creek, a tribu of the Des Moines River on a 
40 acre site and will produce 135,000 tons of coal over a two year 
nay ending July 1, 1977. The Iowa Coal Project Demonstration 
No. 1 contains two coal seams beneath the 40 acre site. The 
upper seam of usable coal is a —— five feet thick and covers 
an area of about five acres. The lower seam is about three feet thick 
and covers approximately 20 acres. The site was leased for five years 
by the coal project, and is considered to be an excellent area 
demonstration because it is located between two strip mines operat 
ed under different conditions. In order to monitor water qualit sthty of 
the site, surface and subsurface sampling stations were establi 
Ov characteristics were determined by analyses of rock 
cores obtained from eight holes. The final tion of the land 
surface is shown and an idealized cross section is developed. 


ok economic, and environmental im- 

pacts of coal gasification and liquefaction plants. Final report. Ed- 

wards, R.G.; Broderson, A.B.; Hauser, W.P. (Kentucky Univ., Lex- 

ington (USA). Inst. for Mining and Minerals Research; AME Tech- 
, Ky. (USA); Watkins and Associates, Inc.. 

SA)). lor 1976. 270p. (IMMR—14-GR2-76). 


ington, Ky. and Watkins and Associates, Inc., Lexington, Ky. 

Adverse impacts of coal conversion are discussed including 
air, water, noise, and solid waste pollution. Also covered are occupa- 
tional health and safety, land use and reclamation, and impacts on 
the lifestyle of rural area residents. (GRA) 


coal users, J. pp 
Inc. 
i i coal desulfurization; Pi 

Pennsylvania, United States of et (USA) (12 Feb 1975). 

See CONF-750254—. 

The electric utility industry burned 85% of all 
burned in the USA in 1974 and was the source of more 
percent of all the sulfur oxides emitted from all sources. 
crisis winter of 1973-4, EPA worked ae with FEA to i 


palth hazards Several developments occu 
coal prices ree, coal quality deteriora 
ed, transportation facilities were overloaded and demands for sus- 
; 1 Or removal of environmental requirements increased. 
under which FEA and EPA 4 is tly fostering still 
gas) by electric utilities is 


others. Further Plans for 
ulates are discussed briefl 


33753 Wet dust wre net especially for underground mining, 
e.g. for development heading. Hoffmann, D.; Schlimbach, H. (to 
Fi Gesellschaft fuer Metall- und Kunststofferzeugnisse 
m.b.H.). German(FRG) Patent 2,501,537/A/. 22 Jul 1976. 11p. (In 
German). 


1 


deals wih wet da device in 


in by a 


tion of the dust-charged water 
Further claims concern the 
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33746 Extraction of phenols from coking-plant effluents. 
H.J. (Emschergenossenschaft, Essen (Germany, F.R.)). Chem.-Ing.- 
Tech.; 48: No. 10, 840-845(Oct 1976). (In German). 
11 figs.; 1 ref. 
A large variety of processes are presently in use for the 
purification of industrial wastewaters, for which purpose a single- 
step process is generally unsatisfactory for complete removal of 
hazardous substances. In most of the coking plants in the Rhineland- Dep. NTIS $4.50. 
given on the extraction processes employed, the efficiency of the 
plants, and their construction and operational costs. 
ENVIRONMENTAL ASPECTS 
the “possible” near-term 
ion and coal gasification 
ve been analyzed. This a 
immediate vicinity of the plant. Higher air concentrations of all 
Concentration patterns of NO/sub x/ resemble those of SO2, where- 
as concentration patterns of particulates resemble those of sulfate. 
Energy Research and Development Administration to characterize 
materials from promising synthetic fossil fuels. The objectives of this 
work are to determine what materials may possibly enter the envi- 
ronment as a result of the full-scale commercial operation of such 
pecesene which may be detrimental from an environmental or 
th standpoint. The early characterization of such materials described. Then the responsibilities of the states and EPA in meeting 
) would permit ample time for appropriate control techniques to be air quality standards are explained. Only about half the coal burn 
| implemented prior to full-scale commercialization. These bape in 1974 complied with state regulations. Efforts to enforce comell 
reports are intended to provide up-to-date information on the status ance with the standards are continuing and it is expected that 
of these characterization efforts, both to those concerned with requirements could be met by 1980 by a combination of flue gas 
techniques and abatement process develo t and to the biological plants and the use of low sulfur coal in 
wh 
western Missouri were also initiated. Acidification of fresh mine nozzie and the heavy liquid Is scparatcd Out OY 
centrifugal forces. The centrifugal forces are produced by a torsion 
apparatus —- casing of the ventilator) attached to the radial 
place on a fine-mesh + - and 
arrangement of ventilator and torsion apparatus as well as the net. 


RESERVES AND EXPLORATION 
REFER ALSO TO CITATION(S) 33661, 33682, 33683, 33764, 33806 


33754 (MGS—74-1) Investigation of the Tertiary lignites of Mis- 
sissippi. Williamson, D.R. (Mississippi Geological Survey, Jackson 
(USA)). 1976. 153p. Mississippi Geological Survey, Jackson. 

Lignite, a low-rank coal, is present in Mississippi in sediments 
of Tertiary age in potentially commercial quantity and quality. 
Mississippi lignites are found — in two geologic horizons— 
the Wilcox Group and the Claiborne Group—both of the Eocene 
Series. The most economically attractive deposits are present in 
fluvial and delta-plain sequences of the Wilcox Group. The Wilcox 
and Claiborne Groups crop out in narrow arcuate ds through 
north-central and east-central Mississippi. The area of outcrop occu- 
pies all or portions of 33 of the state’s 82 counties and covers 
approximately 12,578 sq mi. The lignites are present, at strippable 
depths of zero to 150 ft, as tabular, discontinuous, irregularly shaped 
coo overlain by unconsolidated sands, silts, and clays. The 
delineation of individual beds and the determination of meaningful 
tonnage reserves in this report is difficult due to a lack of available 
geologic control. The quality of Mississippi lignites is generally 
good. Moisture content is usually high, varying from 40 to 45 
percent, although it may be 50 percent or more in some samples; 
sulfur content is usually less than 2 percent in cored samples, but it 
may be as high as 4 percent in outcrop samples; ash content may be 
locally high. The heating value of most Mississippi lignite samples 
varies from approximately 7,000 to 11,000 Btu/pound on a moisture- 
free basis. Lignite has a future in the economic growth of Mississippi 
as a potential energy source. Lignite may be used as a feed stock for 
either gasification plants or steam electric generating facilities and 
has limited use in the fertilizer and drilling mud industries. Lignite 
may also be utilized to manufacture many products now derived 
from petroleum, thus freeing that energy source for more critical 
use. 


33755 (PB—255798) Availability of conventional energy re- 
materials: coal. Presentation Morgan, J.D. Jr. (Bureau 


sources 
of Mines, Washington, D.C. (USA)). 21 Jun 1976. 17p. (BM-PR—3- 
76). NTIS $3.50. 

Tables and data are presented concernin, at a 
duction, beneficiation, and use in electric power generation. (GRA) 


33756 Mezozoiskie otlozheniya i geneticheskie tipy ugol’nykh 
plastov yuzhnoi yakutii. (Mesozoic sediments and genetic types of coal 
strata of South Yakut). Zhelinskii, V.M.; Korobitsyna, V.N.; Kari- 
mova, S.S. Novosibirsk; Izdatel’stvo Nauka (1976). 168p. 

Three terrigenic-mineralogic associations of the rocks of the 
coal of southern Yakut are reported and it is shown that their 
formation is connected with given periods of deposition-accumula- 
tion. On the basis of the special analysis the stages of formation of 
the carboniferous fuel were characterized. This included the sedi- 
mentogenesis, diagenesis, epigenesis, and early metagenesis. The 
morphological characteristics of the coal strata were examined. The 
quantitative characteristics of the degree of weathering of the depos- 
it were given and the fixed density of exploratory network on 
different deposits was proposed. From a complex of indicators (age 
of the strata, facial composition of surrounding sediments, and peat 
accumulation conditions) a genetic classification was derived for the 
coal strata of Aldano-Chul’mansk and a prognosis is given of the 
prospects for other regions of southern Yakut. 


33757 Atlas Paleozoiskikh uglei Basseina. 
(Atlas of the Paleozoic coal of the Karagandin Basin). Kuznetsov, 
A.A.; Golitsyn, M.V.; Krylova, N.M. Moscow; Izdatel’stvo Nauka 
(1976). 143p. 

The geological structure and carboniferousness of the Kara- 
gandin Basin are reported. The petrology of the Palaeozoic coal is 
discussed and the classification and description of the microcompon- 
ents are given. The mineral admixtures and microlithotypes are 
characterized. The characteristics of the structure of the coal strata, 
petrographic composition, metamorphism, and quality of the coal of 
the four productive strata of the basin are given. The regularities and 
the changes of these indicators with the surface area and in the 
stratigraphic sections of the basin are established. Photographs are 
given of the organic and inorganic microcomponents, samples of the 
different types of coal, and its microstructure. 


33758 Litologiya yurskikh 


branches)). Bebeshev, I.I. Moscow; Izdatel’stvo Nauka 


western 
(1976). 140p. 
The carboniferous fuel occurring in the southern and south- 
western branches of the Ghissar Ridge was studied. Complex sedi- 
ments of different genesis with both a marine and continental origi 
were characterized. The regularities in the disiribution of ao ae 
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established. The processes of the transformation of clays were exam- 
ined as a function of the facies environment of sediment accumula- 
tion. A series of regularly constructed complexes of sediments, 
indicating large-scale stages of the history of the region, were 
reported and traced. Paleogeographic maps were established and an 
evaluation was made of the prospects in coal and gold exploration. 


33759 Torfyanye (Peat deposits). Tyuremnov, 
S.N. Moscow; Nedra (1976). 488p. 

The factors affecting the processes for the formation of peat 
are examined. The vegetable cover, classification of the forms of 
peat, and methods of determining its botanical composition are 
considered. The physical-chemical properties of the sapropel are 
examined. The hydrological regime of peat deposits and their age 

ie of peat deposits. The geographic distribution of peat deposits 
in the USSR and other countries is Fi cluded. 


33760 Potential of Australian brown coals for petroleum and 
allied production. Liddy, J.C. Aust. Min.; 68: No. 8, 14-18(Aug 1976). 

Should stocks of available crude oil be depleted or cut off for 
any other reason, Australia, with its supplies of brown coal, particu- 
larly in Victoria, could become self-sufficient for fuel materials and 
petrochemical substances. The conversion processes are far from 
complicated and, given the vast —_ of the brown coal deposits 
both known and presumed, could well prove extremely economic to 
commission and to operate. 


MINING 
REFER ALSO TO CITATION(S) 33750, 35345, 35872 


33761 (BM-RI—8212) Methane emissions from four working 
places in the Beckley Mine, Raleigh County, W. Va. Jeran, P.W.; 
Lawhead, D.H.; Irani, M.C. (Bureau of Mines, Pittsburgh, Pa. 
(USA). Pittsburgh Mining and Safety Research Center). 1977. 18p. 
The Beckley mine is one of five new mines in a heretofore 
unmined portion of the Beckley coalbed. The remoteness of these 
new mines from prior mining and their greater overburden preclude 
plying methane emission experience obtained in the old mines. 
our sections of the Beckley mine were monitored. The data gath- 
ered show that variations in methane emission cannot be explained 
by variations in coal production. Although overburdens varied by as 
much as 30 percent, no correlation with methane emissions could be 
determined. The rib emissions increase with increased length of rib 
from a section advancing into virgin coal and do not decline over a 
prolonged idle period (32 days) whereas some decline has been 
measured for a section not mining into virgin coal. The indication is 
that degasification prior to — will reduce the hazard of methane 
emissions in this area of the Beckley coalbed. 


33762 (FE—1231-5) Design optimization in underground coal 
systems. Interim report, April—June 1976. Lucas, J.R. (ed.). (Virgin- 
ia Polytechnic Inst. and State Univ., Blacksburg (USA). Div. of 
Minerals Engineering). Jul 1976. Contract EX-76-C-01-1231. 7Op. 
Dep. NTIS $4.50. 

The hydraulic saw has proven to be a reliable method for 
obtaining in-situ i of coal. The number of mechanical tests 
being performed is increasing and is at or very-near capacity. Also 


the é quality of speci has improved. The testing of cubic and 
cy is continuing. Computer programs are being 


testing. A low-modulus —— material (PSM-4, or polyure- 
‘or the modeling material. It is acquired in 
sheets 22” x 22” x 1” thick and machined into strips, which are used 


have been evaluated. 


33763 (PB—258 101) Degasification and production of natural 
gas from an air shaft in the Pittsburgh coalbed. Report of investiga- 
tions 1976. Fields, H.H.; Cervik, J.; Goodman, T.W.; Oyler, D.C. 
(Bureau of Mines, Pittsburgh, Pa. (USA). Pittsburgh a Fs 
Research Center). Aug 1976. 30p. (BM-RI—8173). Ss 


The Bureau of Mines is engaged in methane control involvi 
the removal of methane from virgin coalbeds, from major 
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3466 
in the finite element, modeling, an ——s the ae conditions 
considered important for inclusion within the longwall simulator. A 
comprehensive literature review has revealed little quantitative in- 
formation concerning the action of roof trusses, although their 
capability for supporting very weak roof has been well documented. 
In order to test roof truss models and based on an extensive series of 
tests, a modeling material, experimental procedure, and data analysis 
method have been selected and will be employed in all su uent 
sedimentary rocks. The model is then carefully built one layer at a 
time to ensure that no ry~y baey- stresses are present. The 

Vi 
aii strains are then measured for different loads. Several truss designs 
y yogo-: ykh otrogov). (Lithology of the Ju- 

and terrigenic minerals and their relation with the basic drifts were Is 
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and from old gobs. Specifically, this study 

to determine the effectiveness of long holes drilled in solid 
g an area of the Pittsburgh coalbed. On 
October 31, 1974, 442 days after drilling was s , all holes were 
connected to the piping manifold, and maximum gas flow from the 
five degasification holes was measured at 994,000 cubic ft/d. After 
691 days of degasification, a total of 611 million cubic feet of 
methane has been exhausted to the atmosphere. The in situ pressure 
at a depth of 214 feet into the coalbed and the average gas and water 
flows from the five de; tion holes were 18 Ib/sq in g and 

884,000 cubic ft/d and 2.95 gal/min, respectively. (GRA) 


33764 (PB—255497) Applying computer-drawn maps of geologic 
data to analysis of mining problems. Report of investigations, 1976. 
McCulloch, C.M. .—_ of Mines, Pittsburgh, Pa. (USA). Pitts- 
burgh Mining and Safety Research Center). Jun 1976. 32p. (BM- 
RI—8151). NTIS $4.00. 

The principles of using computers to draw maps and plot 
geologic data of mining areas are discussed. The types of maps that 
can be drawn by a computer are discussed using as examples two 

separate areas where poor roof and gas emissions ca’ mining 
problems. Such maps can be used not only to help identify problem 
areas, but also to predict areas where problems could occur, thus 
The aver mine operators time to work out solutions prior to mining 

average cost of a computer-drawn “g for a mine p roperty 
100, including computer time and man-hours 
pre the (GRA) 


33765 > Magnesium oxysulfate cement 
coal mines. Report of inv: 1976. a J.E.; Simpson, R.E. 
(Bureau of Mines, Spokane, Wash. (USA). S kane ining Re- 
search Center). Jun 1976. 22p. (BM-RI—8150). NTIS $3.50. 
Magnesium oxysulfate cement has been specially formulated 
as a sealant in underground coal mines for reducing slouging of shale 
roofs and coal ribs, for reducing air losses through block stoppings, 
for constructing sprayed stoppings over approved jute cloth or metal 
lath, and for reducing combustibility of polyurethane foam. A stan- 
dard spray maching (Mining and Enforcement and Safety Adminis- 
tration (MESA) approved) was used for underground testing. Re- 
search shows that a half-inch coating reduces shale and coal slou 
ing, reduces air losses through block stoppings, and prevents 
bas ae through a metal tunnel lined with polyurethane foam. 
the underground tests, excess mixing water was used to 
improve pumping the slurry to the spray nozzle. This dl fling 
found to increase shrinkage cracks in the cured oan 
excess water is important to an acceptable coating. (G 


to demonstrate the effectiveness of respirable dust control on longwall 


cement sealant in 


report May 73-May 76. Whitehead, K.L.; Erchard, L.A.; Saltsman, 
R.D. (Bituminous Coal Research, Inc., Monroeville, Pa. (US A)). 21 
Jan 1976. Contract H0230031. 211p. (BCR-L—735). NTIS $7.75. 
Control of dust produced by a longwall mining machine is 
generally accomplished by use of fixed sprays mounted on the 
directed at the cutting bits. Mounting nozzles on the drum so that 
each bit is flushed by a jet of water may improve the efficiency of 
dust suppression. To test this 
were made during 94 regular 
using an Eickhoff Model E 


equipmen' 
are described. (GRA) 


33767 (PB—257385) Modification of Bureau of Mines BERC 
rock dust meter. Report of in 1976. Sacks, H.K.; Martin, 
D. (Bureau of Mines, Pittsburgh, Pa. (USA). Pittsburgh Mining and 
Safety Research Center). Jul 1976. 11p. (BM-RI—8155). NTIS $3.50. 

The Bureau of Mines has improved a mine dust incombusti- 
bles analyzer originally developed at the Bartlesville Energy Re- 
search Center (BERC). This analyzer ——— quick, accurate anal- 
ysis of the percentage of incombustible material present in dust 
samples taken from mine ribs, roof, and floor so that costly overdust- 
ing may be eliminated while still maintaining a proper level of 
incombustibles. The changes being effected on the present design of 
the BERC model IV rock dust analyzer should simplify its operation 
and calibration procedures, resulting in increased accuracy. (GRA) 


33768 Water barriers for coal dust 
investigations 1976. L; Corry, J.; 


explosions. Report of Liebman, 
Richmond, J.K. (Bureau of Mines, Pittsburgh, (USA). Pittsburgh 
Mining and Safety Research Center). Aug 1976. 3lp. (BM-RI— 
i One barrier is a 


lynamic pr ated ahead of an explosion - to tilt the tub to 
release its water and suppress the Two other barriers 
operate in response to an increase in static pressure developed ahead 
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of the explosion. 
water at air speeds as low as 50 ft/sec and the second 


were to be ressing coal dust e: 
ting at speeds as low as 100 fee Ap i i 
a water working mine on a trial basis, is descri 
(GRA) 


33769 (PB—258438) Mining research review: an 
mining 


i , Pa. (USA). Pittsburgh Mining and Safety Re- 
search Center). Jul 1976. 66p. (BM-SP—5-76). NTIS $4.50. 
The Bureau of Mines mining research can be categorized into 
four areas: Safety, health, technology, and environment. The 1975 
mining research reviewed in this publication is structured acco; 
to these four areas, and representative projects are discussed. (GRA 


with dangerous 


tami. (Preparation of 
Chernov, O.L,; S. Moscow; Nedra (1975). 

The ‘properties of coal predetermining increased gas release 
during mining and the possibility of a sudden explosion of the coal 
and gas are examined. Basic data on the gas abundance of coal 
mines, the gas capacity of strata, and sudden explosions of coal and 
gas are reported. A brief description is given of the explosion 
mechanism. A scheme is given hy wy up and exploiting coal 
mines with dangerous strata. Mi for protection against gases 
and explosions are recommended. 


Bor’ba s ugol'noi pyl'yu v vysokoproizvoditel’nykh za- 
boyakh. (Coal dust in highly ve faces). Klebanov, F-.S. (ed.). 
Moscow; Izdatel’stvo Nauka (1975). 116p. 

The scientific bases of dust formation and with interactions of 
different liquids with the coal massif and dusts occurring in suspend- 
ed form are examined. The results of studies on the conditions for 
the formation of dust currents in clean faces, changes in the disperse 
composition of dust, and the dependence on the means of breaking 
the coal are reported. Methods and means of preventing dusts in 
cleaning and preparing faces in coal mines are examined. An evalua- 
equi t tions are on dust in ly 
faces. 


33772 Coal market 1975. Davis, H. 
from Tyler. Cleveland; W.S. Tyler, Inc. (1975) 

From Series of seminars on coal desulfurization; Pi 
Pennsylvania, United States of America (USA) (12 Feb 1975). 

See CONF-750254—. 

The consumption of bituminous coal and lignite in the U.S.A 
in 1974 was 561 million tons and 61 million tons were exported; 


connection with the SO. problem the relative merits of tall stacks 
and _scrubbers are considered briefly, with an observation of the 


suggestions 
larly air quality standards), use of coal for 
ther scarce resources for their 


later Soviet experiences were used. Possibilities of 

lor opencast mining are described. A further increase o extent and 
aiadeam of bi work is impossible without putting in operation 
drilling devices of high efficiency and successive mechanization of 
blasting works. 


Drainage: basic conditions for mining in the South Moravi- 
Nat. Ent. Hodonin. Ondra, M. Uhli; 24: No. 8, 334- 


3467 
release its 
and third 

ers Will Operate at a rise in static pressure as little as U.5 psi. The 
lo- 
(Bureau of 
projected figures for 1975 are domestic consumption of 572 million 
tons and exports of 64 million tons. The mining production goal for 
economic importance to many states, particularly in Appalachia, and 
will become more important to the country as a whole in the future, 
since it is the most abundant of our energy resources. Various 
mental problems (particu- 
power generation (and to 
ee encountered, and measurements obtained higher critical uses), and 
promouon © Coal industry lor its valuable economic contribu- 
tions. (LTN) 
33773 Research problems of the technology of large volume drill- 
ing and blasting works in tertiary sediments of the North Bohemian 
brown coal basin and the basin of Sokolov. Ctibor, V. Uhli; 24: No. 8, 
313-316(1976). (In Czech). 

In the opencast mining of brown coal the high cutting resis- 
tance and _ pressure strength of rocks —- the mining 
conditions. The use of 7 reduces the unfavorable effect. The 
an lignite 
343(1976). (In Czech). 

The ——- topics are discussed: the geological configura- 
tion of the south Moravian lignite basin; the seams of Kyjov and 
Dubnany; detection methods of hydraulic parameters by means of 

modification of a conventional tub barrier and d on the surface drainage boreholes; mining hydrogeological calculations and 

drainage designing; influence of water in the neighborhood of the 
—_ on mining; and problems that have to be solved in mining 
ields. 


3468 ERDA ENERGY RESEARCH ABSTRACTS 


33775 Shaft liquidation problems in the North Bohemian brown 
coal basin. Milic, J.; Paur, V. Uhli; 24: No. 8, 344-347(1976). (In 
Czech). 

Basic problems of shaft oe in the North Bohemian 
brown coal basin are described. e liquidation project, approved 
by the State Mining Administration, must be worked out in such a 
way that the liquidated shaft will not become a source of danger for 
surface building or opencast mining. The working methods changed 
and now permit the liquidation of shafts without opening the pit 
bottom. 


basin of Sokolov to the of the natural recovering sources 
of the Spa Karlovy Vary. Novotny, F.; Michalek, O. Uhli; 24: No. 9, 
368-373(1976). (In Czech). 

The following topics are discussed: geology of the basin of 
Sokolov; the share of the basin of Sokolov on the obtaining of — 
and energy requirements; the thermal wells of Karlovy Vary; and 
the preservation of the wells of Karlovy Vary in the mining of 
brown coal. 


33777 Relations between the intensity of extraction works and 
the level of dustiness in workplaces of coal mines. Vitek, J. (Vedecko- 
vyzkumny Uhelny Ustav, Ostrava-Radvanice, Czech.). Uhli; 24: No. 
9, 374-377(1976). (in Czech). 

In coal mining, as in other branches of the national economy, 
there is a tendency to attain higher efficiency of work with the aid of 
maximum intensification of ae of oe processes. In many cases 
this progress leads to an increase of requirements concerning the 
security and hygiene of the working Pte cecenroneey In conditions of 
coal and ore mines the airborne dust is one of the most important 
harmful sustances. The intensification of extraction leads to an 
increase of dustiness and necessitates an improvement of the counter- 
dust prevention. On the basis of statistical analyses of results of dust 
nuisance measurements in selected working places of the Ostrava— 
Karvina Basin, an attempt is made to answer the question to what 
— the intensity of extraction works influences the level of 

ustiness. 


33778 Vskrytie i sistemy razrabotki ugol'nykh mestorozhdenii. 
(Opening and development systems for coal deposits). Kilyachkov, 
A.P. Moscow; Nedra (1976). 360p. 

Problems connected with the technology of extracting coal 
by underground methods are examined. These include opening and 
preparation of the coal mine and development systems applied to 
different mining-geological conditions of the seams of the coal strata; 
control using underground pressure and other industrial procedures 
in cleaning faces equipped with individual and mechanized supports; 
special methods for developing adjacent strata; strata inclined to 
sudden ejection of coal and gas; and dangers from rock detonations. 
The hydraulic extraction of coal is also considered. Design elements 
for coal mines are given and the essentials of open pit mining for 
coal are examined. 


33779 Proektirovanie ugol‘nykh shakht. (Design of coal mines). 
Stanchenko, I.K. Moscow; Nedra (1976). 400p. 

The processes in planning coal mines are outlined and the 
results of scientific studies in the area of planning are generalized. A 
detailed analysis is made of the organization of the planning exercise. 
The basic guides and regulatory documents needed in the planning 
are tabulated. The role sai the planning in indicating the engineering 
equipment needed is shown 


33780 Application of water jets in coal mining. Summers, D.A. 
(Univ. of Missouri, Rolla). pp 288-296 of In Proceedings of the 
second annual UMR-MEC conference on energy. Mor; J.D. 
(ed.). North Hollywood, CA; Western Periodicals Co. (197 ). 

From 2. annual UMR-MEC conference on 
Missouri, United States of America (USA) (7 Oct 1975). 

See CONF-7510146—. 

Water is one of the natural erosion agents which through time 
has changed the face of the earth. Application of this principle to 
remove earth and rock by man is a long-established technique. This 
_ paper briefly describes the changes in technology that have brought 
the application of water jets from the slow erosion of soil to the 

t where in Canada some 3400 tons per shift are currently mined 
in a coal mine using ee water jet technology. The use of 
water jets has shown sufficient promise that there are several re- 
search programs currently being funded by the U. S. Bureau of 
Mines and other Federal agencies in the field of excavation technol- 
ogy. Three current areas of water jet mining are described. The first 
is the use of water at 10,000 psi as a modification of the cutting head 
of a longwall mining machine. The work which is being carried out 
s — Iniversity of Missouri is briefly described with the rationale 

the jet parameters chosen for the experimentation. The second 
pa of mining is a project currently under way in Canada where 
in a seam 50-ft thick and di at an angle of some 40 degrees, a 
low-pressure, high-volume flow rate up to 1,500 gallons per minute 
water jot systems produced wp 00 3,400 tons per mandi The tied 
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method of is an experimental program being carried out by 
Flow Research, Inc. in Washington state. With this method, coal is 
mined from underground seams to boreholes driven from thesurface, 
coal being reamed to the borehole by high-pressure water jets and 
crushed in the bottom of the borehole prior to being pumped out of 
the borehole for external usage. This method does not, therefore, 
require access to the calnepened. 25 references. 


Kunz, H.; Klinker, H.G.; Culmann, G. (to Saarbergw erke A.G.). 

German(FRG) Patent 2,056, 059/B/. 10 Jun 1976. 3p. (In German). 
Available from Dt. Patentamt, Muenchen (FRG). 


in the air and do not have a corrosive effect on metals. 
The paste contains calcium phosphate and/or aluminium hydroxide 
and/or silica gel as a protective substance. As a hygroscopic, organic 
material the paste contains a multi-value alcohol (gycol, glycerine 
and/or sorbit) and/or a salt of a minor fatty acid. In addition, the 
invention concerns a process for manufacturing the paste. The 
examples given contain information on penetration, dest Gniing end 
corrosion. 


33782 Plant for main ventilation in coal mining. Becker, H.J. (to 
Ruhrkohle A.G.). German(FRG) Patent 2,502,823/A/. 29 Jul 1976. 


9p. (In ). 

1 fig. Available from Dt. Patentamt, Muenchen (FRG). 

The invention refers to a main ventilation plant in mining and 
aims at reducing the constructional expenditure required for such a 
plant. In this plant, the mechanical part is formed by a ventilator and 
the driving part by a motor. Ventilator and motor are feeding on a 
ventilation channel. This is achieved by dividing the shaft and so 
obtaining an intermediate shaft, which, by means of at least one 
disconnectable coupling, connects the motor with the ventilator, and 
by designing motor and ventilator as separately movable units, for 
which stand-by units are available. 


33783 Function of Nova Scotia coal in a time of 
energy. Chrisman, L.P. t. of Ener; i 
Ottawa). CIM Bull.; 69: No. 776, 105-1 " 

In 1975, Nova Scotia produced 1.8 million tons of coal with 
an FOB mine value of $47.6 million. Of this total, about 30 percent 
or 600,000 tons was coking coal and the remainder was steam and 
industrial-grade coal. The Nova Scotia Power Corporation con- 
sumed 630,000 tons in three generating stations and 570,000 tons 
were sold to Sydney Steel for making coke for its steel operations. 
Exports, principally to Great Britain, comprised 370,000 tons in 1975 
in addition to 300,000 tons shipped to other provinces for use by 
cement and pulp and paper companies. In 1975, just over 100,000 
tons of coking coal were imported into the province from Alberta. 
Before 1975, low-volatile coking coal was traditionally obtained 
from the United States. 


of drilling methods in underground mining. 
; 28: No. 1, 25-28(Jan 1977). (In German). 


drilling, rescue drilling, relief drilling, shaft drilling. 


TRANSPORT AND HANDLING 


REFER ALSO TO CITATION(S) 33578, 33580, 33583, 33597, 
33598, 33599, 33619, 33763, 35688 


7-9 Feasibility study of ultrasonic/sonic 
flowmeters for Cony, Doolittle, R.; 
G.F.; Fitzgerald, J.W.; National Lab., 
(USA) Oct 1976. IG-38. 24p. Dep. NTIS 

" An analysis of sonic techniques for flow measurement in coal 
slurries shows that operation of a transmission type flowmeter is 
400 kHz and a range of ten centimeters at a frequency range of 325 
kHz to 1 MHz using the sonar equation as the measure of perfor- 
moderate concentrations of 10 to 30 percent 

icle size of 100 microns are assumed. Based 


Il. Quarterly 


screw feeder: Phase technical 
1976—September 30, 1976. Mistry, DK. Rand 


Graefer, A. 
Graefer, A. Bergba 
8 figs. 
The development of drilling methods in po peony mining 
from the of view of the manufacturers is 
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Inc., Princeton, N.J. (USA)). Oct 1976. Contract EX-76-C-01-1794. 
62p. . NTIS $4.50. 
work progressed satisfactorily and, on the basis of test 
results, several conclusions were drawn. bask: 
) 
screw ig advantage i 
To date, a coal output flow rate o 16 to 22 fore been achieved 
on back pressure. No effort has been made as yet to 
improve the performance; however, we believe that considerable 
performance improvement can be achieved by s study of 
various parameters. Coal temperature is one of most important 
parameters in the hot extrusion process. Unheated, compacted coal 
rte vide an effective seal against high back pressure. 
a egri Bossi No. V-12 machine does not have sufficient 
to carry out all the development testing. The IMPCO No. 
is considerably more complex 
poe he model has been estab- 
ping unheated coal and preliminary analy- 
y state solution does exist. 


(NTIS/PS—76/0775) Coal beneficiation (citations from 
the Engineering Index data base). Report for 1970-Aug 76. Hunde- 
mann, A.S. (National Technical Information Service, Springfield, 
Va. (USA)). Oct 1976. 231p. NTIS $25.00. 

_Benefication of coal by washing, grinding, pulverizing, and 
ciation o y wi izi 

. Abstracts 

(Contains 224 


33788 
1985. Information circular ood, G.M.; Benson, 


requirements to 
D.C. (Bureau of Mines, Pittsburgh, Pa. (USA). Eastern Field Oper- 
ation Center). May 1976. 99p. (B. -IC—8706). NTIS - + el 

The report discusses the amount +e 


cooperation 
try. See also PB—247140. 
The status of EPA’s Fuel Cleaning as of A 
1976, is presented in non-technical language. objective 
is to reduce environmental ee by adv. 
f-the-art of fuel cleaning techno so that low-po! 
duced in a costeffective manner in commercial 


Briquetting of useful vapor dust in pressing-canal 

Krug, H.; Trommer, D.; Naundorf, W. Frei 
pe Ger), Neue Bergbautech; 5: No. 7, 560-565(Jul 1975). (In German, 
—- utilizing the pressing-canal stamping 


Screen sizing of coal. State of technics 6 pe 
Felleasick, E. “ufoere Tech.; 16: No. 7, 331-341(Jul 1975). (In 


of the most important screen are selected from 
conventional 


the range of equipment and their development up to 
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Status of slurry pipeline transportation of bituminous coal. 
a Univ, Morgantown). Am. Soc. Mech. Eng., 


Cam T.C. (WV: 
comprehensive ry Of pipeline transportation costs for 
coal is of special importance at this time. Empi data 


soa tions are too meager to serve as a basis for realistic 


poses a special problem, 
rail lines are not in the immediate vicinity of all of the major coal 
Whether to lines into Gate expec 
a matter of real concern. Large scale economies in bitumi- 
coal slurry lines are explored in order to conceptualize an 
h toward further investigation of how unit costs of service 
among lines of different capacities. 


- , H. (Hornicky U: Prague). Uh 
stav, 
976). (In Czech). 7 


facilities and 
‘e, Z.S. Moscow; Nedra (1976). 184p. 
The transport and loading facilities at coal enrichment and 
iquetting plants and warehouses are described. The theory and 
of calculating transport ani loading needs are discussed. 
ions are made on the selection of the instrumentation 


el, 
gwerksverband G.m.b.H.). German(FRG) Patent 2,454,395/A/. 
26 May 1976. 5p. (In German). 


storing ground coke in a coking plant it is suggested to generate 
the intermediate bunker where the coke is stored 


500 mm water column pressure. 


33797 Method and apparatus for feeding solid fuels into pressure- 
type gasifiers. Falkenhain, G. (to Rheinische Braunkohlenwerke 
A.G., Koeln (Germany, F.R.)). German(FRG) Patent 2,455,571/A/. 
26 May fee Sp. (In German). 


u 8 into uettes. If necessary, 
must be dried and. fore its 
. Briquetting may be performed by different kinds of presses. 
claim advises to briquette line of a 

the shape channel into the pressure-type — 
following well-known disadvantages of lecdine 
devices can be eliminated: 
i sealing difficulties in feeding in a 


Plant heating and 
pressure. Offergeld, E.; Wischniewski, 
A.G.). — ) Patent 2,510,737/A/. 30 Sep 1976. 7p. (In 


1 fig. 
The object of the invention is to develop a simple construc- 
tion of the devices to maintain the excess pressure in a 
plant for coal in the circuit and to thus reduce the investment 
and i costs. For this purpose, an injector for the constant 
mixture of the recycled waste vapours with the gases of a 
and a diffusor to convert the Se 
energy, is used. The pressure energy 0! the ventilator designed in 
be measured in a manner that there is a 
simple construction ventilator, and low energy costs 


the latest achievements presented. Two systems of the special de- 
signs are described. Different steps of  y coal classifying are investi- 
gated for their specific problems and information is given for an 
optimum layout regarding mechanics and process engineering. Dia- 
grams, plates, equations, and tables illustrate machinery rs oper- 
ation. 

nSporu | the coal is urgent. Unit train Operations are extensive 
33794 flow 
drying of li; 24: No. 9, 
378-382(1 
The merits of two-stage drying of brown coal of grain size 0 
to 8 mm in flow driers as compared with one-stage drying of the 
identical coal in flow driers are discussed. 

abstracts) (GRA) 33795 Transportnye ustroistva i sklady na ugleobogatitel‘nykh 
L 
bi 
m 
R 

the regional origin-destination patterns, methods of movement, during the design of these installations. The mechanization 

equipment stocks, rate structures, and operational capacities are automation of transport operations is examined. The basic regula- 

presented for the major modes of coal haulage. (GRA) tions in exploitation of transport machines and mechanisms are 
reported. 

33789 (PB—257703) EPA program status report, fuel cleaning 

program. Final report for 1976. Levine, M.D.; McCarthy, W.N. Jr.; 33796 __ Process for preventing oxygen access during transport and 
before it is passed into the pre-heating unit. This takes place by 
introducing inert gas into the intermediate bunker (nitrogen, waste 
gas ). The amount of inert gas flowing in is regulated by means of a 

quantities. Significant accomplishments Of te program are sumina- control valve connected to a device for measuring pressure. The 

rized and the thrust of the current research effort is discussed. A excess pane in the intermediate bunker may have a maximum 
bibliography of RandD reports related to the fuel cleaning program value of as 

is attached. (GRA) 

33790 Coal preparation. Lovell, H. (Pennsylvania State Univ., 

University Park). pp vp of In Coal technology from Tyler. Cleve- 

land; W.S. Tyler, Inc. (1975). 

From Series of seminars on coal desulfurization; Pittsburgh, 

Pennsylvania, United States of America (USA) (12 Feb 1975). 

See CONF-750254—. 
Coal preparation results in a superior and more uniform 

product with higher calorific value, lower moisture, less sulfur, less 

ash, etc. The improvement in these factors has an economic benefit, 

both in the transport and in the use of the coal. Only a part ofthe 

sulfur impurity in the coal as the pyrites can be removed, while the 

sulfur occurring in organic compounds is hardly affected. The cost 

of cash ly depending on the size of the 

plant, product use requirements, coal characteristics and the technol- gas-dust mixture. 

ogy involved. Various devices used in coal preparation are described 

briefly. In some cases cleaning may be necessary to meet contract 

(LTN) 
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COMBUSTION 


REFER ALSO TO CITATION(S) 33595, 33637, 33641, 33661, 
34472, 34504, 34505, 34506, 35439, 35456, 35474, 35475, 35476, 
35769, 36108 


33799 (ANL/ES-CEN—1017) Supportive studies in fluidized- 
bed combustion. Quarterly report, July—September 1976. Vogel, 
G.J.; Johnson, I.; Lee, S.H. (Argonne National Lab., Ill. (USA)). Oct 
1976. Contract EX-76-C-01-1780;W-31-109-ENG-38;EPA-IAG-D5- 
E681. 60p. (FE—1780-5). Dep. NTIS $4.50. 

A development program on pressurized fluidized-bed com- 
bustion is ag re out in a bench-scale pilot plant capable of 
operating at 10-atm pressure. The concept involves burning 
such as coal in a fluidized bed of iculate lime additives that 
reacts with the sulfur compounds formed during combustion to 
reduce air pollution. Nitrogen oxide emissions are also reduced at 
the combustion temperatures used, which are lower than those used 
in a conventional coal combustor. The CaSO, produced in the 
combustor is regenerated to CaO that is recycled to the combustor 
for further removal of sulfur compounds. This report presents infor- 
mation on: a 10-cycle combustion-regeneration experiment, bench- 
scale regeneration experiments, regeneration kinetics, preparation of 
synthetic SO2-sorbents containing metal oxides, sorbent attrition, 
coal combustion reactions, and studies of the enhancement of the 
sulfation rate of limestone by NaCl. 


33800 (EPA—600/7-77-011) Application of fluidized-bed tech- 
nology to industrial boilers. Farmer, M.H.; Magee, E.M.; S q 
F.M. (Exxon Research and Engineering Co., Linden, N.J. (USA)). 
Jan 1977. Contract EX-76-A-01-1798;FEA-CO-04-50168-00;EPA- 
IAG-D5-E767. 270p. P 12;MF AOl1. 

Results are given of a paper study of the aoeienae potential 
of coal-fired fluidized-bed boilers (FBB’s) in the industrial use sector. 
It considers: the ability of coal-fired FBB’s to meet the requirements 
of industrial users, including cost, reliability, maintainability, design, 
and performance requirements; the maximum, minimum, and most 
likely demand for such boilers in the industrial sector; the application 
effect of such boilers on the national fuel demand; the economic 
impact of industrial application of such boilers; and the environmen- 
tal aspects of industrial FBB ——. Study results suggest that 
industrial FBB’s ae high-sulfur coal offer a cost advantage over 
equivalent conventional coal-fired boilers with flue gas desulfuriza- 
tion; with low-sulfur coals capable of meeting emission standards 
without SO2 controls, the costs of FBB’s and conventional boilers 
are comparable. On this basis, the most likely projected degree of 
application of FBB’s in the industrial sector in the year 2000 is 2.97 x 
10° Btu/year. SO2, NO/sub x/, and iculate emissions from 
industrial coal-fired FBB’s can be reduced to levels below those 
— in current Federal emission standards for large coal-fired 

ers. 


33801 (FE—2288-8) Direct sampling and characterization 

eous species responsible for fireside corrosion in fossil fuel-fired 
systems. Second quarterly progress report, July 1—September 31, 
1976. Milne, T.A.; Beachey, J.E. (Midwest Research Inst., Kansas 
City, Mo. (USA)). 15 Nov 1976. Contract EX-76-C-01-2288. 19p. 
Dep. NTIS $3.50. 


The new, high-capacity, two-stage, molecular beam sampli 
system is described in detail and pumping performance ae 
given. The system can handle the load of a 0.020 in. diameter 
orifice with 1-atm air. The results of tests of burner con tion for 
ability to stabilize lean are presented. With unsieved Pitts- 
burgh Seam coal and a 6.3 cm diameter burner, a lower limit of 
about 130 mg/liter was encountered. Brief note is made of relevant 
work on alkali release and behavior in coal combustion, currently in 
progress in other laboratories. 


(FE/WAPO/3387—1) Development of coal-burning diesel 
engines in Germany. A state-of-the-art review. Soehngen, E.E. 
(Soehngen (E.) and Associates, Fairborn, Ohio (USA)). Aug 1976. 
Contract PO-WA-76-3387. 139p. Dep. NTIS $6.00. 

In view of the recurring interest in coal-dust fueled IC 
engines, German programs and activities on the development of 
coal-dust engines are reviewed on the basis of a comprehensive 
literature and patent search, supplemented by personal communica- 
tions with German engineers who had participated in these pro- 
grams. The German development projects were independently con- 
ducted by 5 industrial companies from 1916 to 1944. Under pro- 
grams running for periods of 8 to 24 yr about 19 coal-dust engines in 
the power range 10 to 600 hp and at speeds between 160 and 1600 
rpm were built and tested. The review includes a discussion of 

lems associated with the use of solid fuels in IC engines. 
echnical and performance data of the German engines are tabulat- 
ed and supplementing information is given. From literature data 
the conclusion can be drawn that the rograms were 


successful in ae most basic problems of the -dust at 
ie degree. Although 2 of the 19 engines ly 


least to an acceptab 
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were used in routine factory operation, at the time of program 
termination the coal-dust engine was not yet ready for commercial 
utilization. Considerable work must still be done before the coal-dust 
engine would be commercially applicable and competitive with 
other coal-operated prime movers, in technical as well as in eco- 
nomical respects. A comprehensive bibliography and list of patents 
are included. 


MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 33640, 33642, 33760, 33772, 
33783, 34867 


33803 (PB—253746) The Western Kentucky Coal Industry in 
1974: an economic analysis. Report of investigation. Harvey, C.E. 
(Kentucky Univ., Lexington (USA). Inst. for Mining and Minerals 
Research). Dec 1975. 69p. (IMMR—11-PB9-75). NTIS $4.50. 

See also report dated May 1973, PB—225471. 

The report examines the economic structure of the Western 
Kentucky coal industry. A traditional demand and supply frame- 
work is used to analyze the markets to which Western Kentucky 
coal is shipped and to review the structure of the industry producing 
the coal. (GRA) 


33804 (PB—256650) Impact of rising energy costs on the domes- 
tic production of selected commodities. Haycocks, C. (Virginia Poly- 
technic Inst. and State Univ., Blacksburg (USA). Div. of Minerals 
Engineering). May 1976. 124p. NTIS $5.50. 

The importance of energy in the future of both the United 
States and, indeed, the world’s industrial development cannot be 
overemphasized. World consumption of energy has increased rapid- 
ly in recent years, reflecting the explosion in world industrial capa- 
bility as well as the increase in standard of living. The purpose of 
this study is to determine what effect the increased power costs 
might have on the production of selected commodities in the United 
States. The commodities selected for study are: Bituminous coal, 
iron and steel, phosphate, copper, and oil shale. (GRA) 


33805 Status report. Ruhrkohle AG. An balanced 
result in spite of recession and sales decline. Gebhardt, G. (Ruhrkohle 
A.G., Essen (Germany, F.R.)). Glueckauf; 112: No. 14, 827-829(Jul 
1976). (In German). 

1 fig.; 1 tab. 

In the difficult year of 1975, too, the RAG managed a 
balanced result. The decline in demand, which hit the two main 
partial markets, the steel and the electricity industry, for the first 
time simultaneously, led to decreased sales in coal and coke by 30%: 
tons in 1975. 


33806 Coal market study for the Eastern Interior Province to 
2040. Ayers, R.F. (Battelle's Columbus Labs., OH). Trans. Soc. Min. 
Eng. AIME; 262: No. 1, 10-17(Mar 1977). 

The study upon which this paper is based was completed by 
Battelle’s Columbus Laboratories for the U.S. Army Corps of Engi- 
neers in 1974. It is part of an overall effort by the Corps to evaluate 
the costs and benefits to the nation of waterway improvements. The 
study is primarily concerned with future coal markets for production 
from those counties near the Wabash River in the heart of the 
Eastern Interior Province. An objective is to consider a most pessi- 
mistic energy (and hence, coal) demand for planning purposes. The 
high-sulfur content of this coal threatens to erode its competitive 
position in the future. The impact of sulfur removal on final costs of 
eastern interior coal lies at the very heart of this market analysis. An 
extensive market survey was conducted that considered both tradi- 
tional coal markets as well as anticipated future markets. Competi- 
tion for coal from this province includes low-sulfur Western coal, 
nuclear power, international oil and coal trade, as well as Appala- 
chian coal producers. Based on projections of future energy con- 
sumption under several scenarios, a comprehensive market forecast 
for eastern interior coal was made to 2040. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 33752, 33761, 33766, 33767, 
33768, 33769, 33770, 33777 


33807 Dust control in plants. Gallaher, J.K. Aust. Min.; 68: No. 
8, 21(Aug 1976). 

A general description of the dust-control problem is presented 
with comments concerning the health hazards involved. Various 
methods of control of dusts are considered. (EJH) 


JULY 31, 1977 


REGULATIONS 


REFER ALSO TO CITATION(S) 33580, 33752, 35335, 35344, 
35345, 35412, 35458 


33808 (PB—255927) Laws and 


(part 1). pag Environmental 

Analysis, Inc., Arlington, Va. (USA)). Jun 1976. Contract DI-14-01- 
0001-2115. 571p. NTIS $13.50. 

This handbook summarizes all of the Federal, State, and local 


PETROLEUM 


REFER ALSO TO CITATION(S) 35313, 35346, 35411, 35414, 
35415, 35416, 35417, 35422 


33809 Implications of prospective Chinese pe- 
troleum developments to 1980. Final report. P.W.; R.; 
Jones, E. (Institute for Selous Analyses, ~~ 
International and Social Studies Div). Je Jul 8ip. 
of the PRC's petroleum 


NTIS $5.00. 
This paper examines the 

industry and subjects to critical analysis some of the more authorita- 
tive US academic, industry, and government projections of China's 
petroleum reserves, production, consumption, and exports, through 
1980. The projections used in this paper strike a balance among 
conflicting estimates that is consistent with the data that have been 
released by Peking, with the limited foreign observations of China's 
petroleum industry, and with Peking’s apparent plans for the utiliza- 
tion of its petroleum resources in the domestic economy and as the 

ipal source of foreign exchange during the Fifth Five Year Plan 
1976-80). Finally, the paper discusses the China's 
projected petroleum prosperity for the country’s economic 
ment strategy, political stability, ) 


RESERVES 
REFER ALSO TO CITATION(S) 35426 


GEOLOGY AND EXPLORATION 
REFER ALSO TO CITATION(S) 33955, 35418 


gas and oil field 
sov, M.G. Moscow; Nedra (1975). 295p. 

The theoretical principles of gas and oil field are 
presented. Geological control d well drilling, geological pro- 
cessing of the rock strata removed during well drilling, the charac- 
teristics of the reservoir, and the fluid saturation of the reservoir are 
during gas oil recovery are considered. Special attention is given 
to contemporary methods of increasing the percentage recovered. 


33811 Metodika razradotki morskiikh 
ykh mestorozhdenii. (Methods for planning the development of off- 
shore petroleum deposits). Pirverdyan, A.M.; Nikitin, P.I.; Listengar- 

ten, L.B. Moscow; Nedra os 160p. 

field development during the later 
om The detailed planning that went 
into the development of two oil fields in the Caspian Sea is given as 
organogennye postroiki, rify, metody ikh izu- 
(Fossil organogenic reefs, 


). Korolyuk, I.K.; Mikhai- 
Ravikovich, Krasnov, E.V.; Kuznetsov, V.G.; 


Osnovy promyslovoi geozogii i nefti. of 


is taken at their conditions of formation. A presentation is made of 
the classification of organogenic formations according to lithologi- 
cal-paleoecological indicators. The terminology is improved in accu- 
racy, especially that yi the widely used concepts of “reefs,” “reefo- 
genic stratum”, etc. roposed classification of or, enic 
accumulations can be a or apne. and formation yses, and 
also in forecasting the ee of finding oil. Special sections give 
a detailed description of field and desk methods of investigating 
apne accumulations and also of estimating the practical sig- 

ce of reefs, namely, their likelihood of containing oil, bauxite, 
tures toa y of buried, oil-bearing organogenic massifs. 
figs., 215 refs. (SJR) 


33813 Geologicheskie osnovy razrabotki neftyanykh mestorozh- 
denii. Izdanie vtoroe. (Geological principles in the exploitation of 
Second edition). Maksimov, M.I. Moscow; Nedra 


book presents geological principles for the exploitation 
of oil deposits in a volume sufficient for oil geologists. Information is 
presented on underground hydrodynamics and stratum physics. The 
experience based on new scientific principles in oil exploration is 
generalized, and practical senieniotiens are given in accomplish- 
ing development of the oil deposit. Descriptions are given of the 
natural conditions of oil sites (collectors), no at of studying and 
representing these sites, present concepts of forces and processes 


uding reparation, and controling the explotation 
of the oil site. 
and can be used as a textbook. 51 tables, fen 88 ee (SID 


33814 Geologiya neeti i gaza zapadnoi Sibiri. (Oil and gas geolo- 
gy of Western Siberia). Kontorovich, A.E.; Nesterov, I.I.; Salmanov, 
F.K.; Surkov, V.S.; Trofimuk, A.A.; Erv’e, Yu.G. Moscow; Nedra 


(1975). 680p 
is study generalizes the results of a combination study of 
the Western Siberian platform. Stratigraphy, tectonics of the base 
plate and covering, paleogeography, hydrogeology, and geochemis- 
try are primarily considered here from the point of view of explain- 
a the distribution regularities of zones of oil and gas accumulation 
in space and time, and within these zone boundaries, the regularities 
in the locations of oil and gas. 
er yp ig the carrying out of survey studies for oil and 
123 401 401 


33815 Sostav gaza po dannym skvazhin. 
(Composition of natural gas from well measuring data). Cheremisinov, 
O.A.; Shorokhov, N.R. Moscow; Nedra (1975). 72p. 
This brochure deals with problems of determining the chemi- 
pre pene en of gas from borehole measuring data, and using the 
composition to solve a number of geological survey prob- 
lems. A presentation is given of theoretical principles in using gas 
measurement data in order to the composition of gases in 
strata. The principles and methods of gas chromatography as applied 
s composition are expounded. Information is pre- 
sented on or; the measurement studies, methods of sam- 
pling drilling solutions in wells, and degassing the samples by the use 
= heat and vacuum. Recommendations are given on data of 


using data 
exe Composition in exploring for oll and gas. 1 tbls, 28 figs. 28 


33816 Mestorozhdeniya nefti i gaza 
). Dikenshtein, G.Kh.; Glushko, V.V.; 

Tarkhanov, 


oil and gas deposits. The 
results of this generalization of - geological-geophysical informa- 


33817 Litologiya, fatsii, i oto 
henii zapadnoi Bashkirii. (Lithology, stratification, and 


of carbonate its of western Bashkir). Syundyu- 

kov, A.Z. Moscow; Izdatel'stvo (1975). 174p. 
‘Fouls complexes of 


Po PETROLEUM 3471 
Po forming organisms, distribution of ores and organic residues in 
various formations, collector properties of the ores), and also a look 
es 0} laws and regulations pertaining 
to air and water pollution control, reclamation, diligence and health 
aws and Which alies ine DIOCGUCLION and 
a reference manual by the 
joes not — an expert 
(1975). 534p. 
M.I. Moscow; Nedra (1975). 208p. 
This book considers the lithologic-stratigraphic conditions for 
all sedimentary beds. The tectonic structure of Northwestern 
Europe is characterized. The oil-bearing geological region is delin- 
eated, and a description of almost all the known oil and gas deposits 
is ~ For each of the a complexes an analysis is carried 
standing the general regularities of the internal structure, the histori- 
cal development, and in estimating the prospects of similar oil- 
bearing structures in territories of the Soviet Union. The book is 
lova, M.V. 
Khat’yano 
This presents g c tics of organogenic 
accumulations (morphology, lithologic composition of the ores, ore- 
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the Preural Depression and of the southeastern part of the Russian 
Platform within the boundaries of Bashkir. A structurally genetic 
classification is developed for carbonate ores and a detailed descrip- 
tion of their genesis given. On the basis of historical-geological and 
lithological-stratigraphic analyses, with the development of collec- 
tors and non-penetrable ores being taken into account an estimate is 
presented for the Ted of finding oil in these deposits. 6 tables, 
48 figs., 220 refs. ( 


33818 Three-phase oil relative permeability models. Dietrich, 
J.K.; Bondor, P.L. Dallas; American Inst. of Mining, Metallurgical, 
and Petroleum (1976). 12p. (CONF-761008—1 19). 

From 51. annual meeting o' the Society of Petroleum Engi- 
On. Orleans, Louisiana, United States of America (USA) (3 

Two variations of an indirect technique for icting three- 
phase oil relative permeability are descri in this paper. Relative 
permeabilities and the dependence of waterflood residual oil satura- 
tion on trapped gas saturations predicted by these two models are 
compared with the three-phase experimental data available in the 
literature. Both models provide acceptable schemes for interpolating 
in the three-phase region, and qualitatively match the curvature of 
isoperms generated in the more carefully conducted (and previously 
published) three-phase experiments. Limitations of each model are 
described, including the need for establishing 
to prevent calculation of relative permeabilities 
Guidelines are also presented for determining whi 
be used in specific applications. 


33819 Review of fracture detection with well logs. Shanks, R.T.; 
Kwon, B.S.; DeVries, M.R.; Wichmann, P.A. Dallas; American 
Institute of Mining, Metallurgical, and Petroleum Engineers (1976). 
17p. (CONF-761008—155). 

From 51. annual meeting of the Society of Petroleum Engi- 
On 1. Orleans, Louisiana, United States of America (USA) (3 

t 

Most systems in use today for fracture detection still employ 
measurements of acoustic amplitudes. Presentations may vary but 
basic format includes recording an acoustic travel time curve and 
photographically recording an oscilloscope displaying an acoustic 
wave train in various modes. The acoustic amplitude measurements 
covered by this paper are records of the attenuated signal of 
compressional and shear wave studies. A technique for reducing an 
attenuation factor through reduction of transmitter to receiver spac- 
ing is described. Ac field examples will illustrate transmitter/ 
receiver spacings varying from four feet to less than one foot. The 
latter spacing, — in an unique sidewall acoustic lo 
instrument, has m interface resolution than that ob 
from classical acoustical logging devices; and produces a cleaner 
wave form with an easier de shear wave. Examples are shown 
of acoustic logs made under various conditions and results are 
discussed. Fractures or fracturing characteristics of various forma- 
tions may be determined from rock moduli logs utilizing compres- 
sional and shear travel times with bulk density from density fogs. 
Formation strength parameters as derived from these logs are 
shown. A newly developed log analysis technique is offered for low 
permeability, but often partially carbonate reservoirs. The 
concept allows an identification of potential pay zones then, 
detailed information on reservoir rock properties, such as: total 

porosity. 


kollektorov v svyazi s 


petroleum and gas reserves). 

Azamatov, V.I.; Svikhnushin, N.M. Moscow; Nedra £1976). 216p. 

Problems of evaluating the residual and extractable reserves, 
the differentiation between them, and development of methods of 
substantiating the conditions in inhomogeneous reservoirs in connec- 
tion with the necessity of analyzing and planning the development of 
deposits have undoubted urgency. For this there are a number of 
questions related to the knowledge of the changes of the lithological- 
petrographic and reservoir properties and the petroleum-gas satura- 
tion across the reservoir and the thickness of productive strata. All 
these questions can be successfully solved = comprehensive _— 
using laboratory, field, geophysical, and other methods. In 
present monograph questions on substantiating the conditions — 
inhomogeneous reservoirs the evaluation of the basic computation 
parameters, the study of the distribution of the of the 
productive strata, the effect of different abnormal factors on the 
confidence of the evaluation, of the characteristics of the reservoir, 
and classification of the reservoir are examined and discussed in 
33821 Metal compounds and petroleogenesis. Sugihara, J.M.; 
Branthaver, J.F. (North Dakota State Univ., Fargo). Prepr., Div. Pet. 
Chem., Am. Chem. Soc.; 21: No. 3, 411-415(1976). 

From National meeting of the American Chemical Society; 
vO. York, New York, United States of America (USA) (4 Apr 
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See CONF-760458—P3; CONF-760826—P5. 

The notion that chlorophyll a is the prime progenitor of 
petroporphyrins has been widely accepted. However, recent ad- 
vances in the characterization of petroporphyrins have added com- 
plications, requiring additional processes for the transition to be 
possible. Among these are: the need for partial conversion of phyllo- 

petroporphyrins (or their precursors) into etio- and rhodo-types 
and dealkylation and transalkylation among all three types to form 
homologous series by mechanisms ee for appreciable selec- 
tivity. Another recent experimen ding demonstrates that the 
ratio of vanadium to nickel contents in a given crude is much the 
same for the metalloporphyrins as for the nonporphyrin metal com- 
pounds, although vanadium to nickel ratios vary widely from crude 
tc crude. Such evidence suggests that and non- 
porphyrin metal compounds derive metals from 
either in a competitive fashion or one from the other. Nonporphyrin 
metal compounds are found only in the asphaltenes, primarily in the 
inner-core portion. It is difficult to rationalize how such material 
could have migrated. Should then this fraction be formed in the 
reservoir, metalloporphyrins may also be so introduced, both by 
microbiological processes. would to 
presume partial conversion of phyllo-type porphyrins to other 
two types. Formation of homologous series would logically follow. 


33822 Resistance-displacement relationships for axially-loaded 
piles in soft clay. Holmquist, D.V.; a H. pp 553-569 we 
Eighth annual offshore technolo; ogy conference. Vol. 1. Dallas; Off. 
shore Technology Conference (1976). 

From Offshore technology conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P 1. 

A series of model tests have been conducted in a laterally 
confined remolded clay to simulate a segment of a long axially- 
loaded pile driven into soft clay. The exploratory study covers a 
variety of factors which relate to resistance-displacement relation- 
ships for static loading, including effects of installation, confining 
pressure, pile surface condition, and local consolidation due to 
driving. Results of these tests confirm that the static resistance is 
significantly affected by driving and the resulting local consolida- 
tion. The data show that in the remolded soil tested the peak static 
skin friction resistance was equal to ——e 1.5 times the 
undrained remolded vane shear strength previous work, 
a relationship is developed which suggests that for a driven pile in 
soft clay the yield displacement for any point along the pile is in the 
order of 1.0 to 1.5 percent of the pile diameter. The effects of various 
quasi-static loading patterns were also studied. For the conditions 
studied, cyclic two-way loading caused the peak resistance to be 
reduced to ——— one-third of the static resistance. Based on 
the results these model tests, tentative resi lacement 
relationships for soft clays are suggested for use in pile analysis. 


of oil. Vassoevich, N.B.; Guseva, A.N.; 
E. (Moscow State Univ.). Geokhimiya; No. 7, 1075- 
1083(ul 1976). (In Russian). 

The eochemistry of oil considers the role of living matter 
in the formation of oil compounds and their change under the 
influence of biogenic factors. One of the aspects of the biogeoche- 
fossil “biomolecules” and their fragments. To the characteristic 
features of oil chemical fossils may be attributed the scantiness of 
types of the biomolecule fragments being inherited, the relatively 
degree o' ation state of biomolec: wing four genet: 
io groupe of ond of ct 
level of stereo and structural isomers inside and at the level of 
homologic series. Oil chemical fossils are distinguished by different 

lygemy. analysis of possible processes of bio- 

ture of chemical fossils allow the reconstruction of the path from 
living matter to oil. 


33824 Simultaneous thermal neutron lifetime and boron content 
well log. Smith, H.D. Jr.; Schultz, W.E.; Arnold, D.M. (to Texaco 
Inc.). US Patent 4,002,904. 11 Jan 1977. Filed date 20 Dec 1974. 10p. 

A system for logging earth formations traversed by a bore- 
hole is described wherein a high energy pulsed neutron source (14 
MeV) repetitively irradiates earth formations. Two time gates oper- 
ated after each neutron pulse aze provided for detecting count rates 
from which the decay time and the macroscopic capture cross- 
section = can be determined. Background gate means are also 
provided to eliminate the effects of background and detector radi- 
ation. In the detection system, ou 

to the energy 


ing 
son 


33820 Metody izucheniya neodnorodnykh 
otsenkoi zapasov nefti i gaza. (Methods of studying inhomogeneous 

. is set at approximately 0.8 MeV, which is above the energy of 

gamma rays produced following neutron capture by the element 

boron and below the energy of most gamma rays produced follow- 

| capture by all other significant formation elements. By compari- 

of the count rates (obtained by summing these voltage pulses) in 
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a boron con formation with macroscopic 
value, the concentration of boron can be determined 
function of depth. 9 claims, 4 figures. 


33825 Detector for deep well logging. Novak, W.P. US Patent 
4,004,151. 18 Jan 1977. Filed date 21 May 1975. ay 

A substantial improvement in the useful and efficiency of 
a deep-well scintillation detector is achieved by a unique construc- 
tion wherein the steel cylinder enclosing the sodium iodide scintilla- 
tion crystal is provided with a tapered recess to receive a glass 
window which has a high transmittance at the critical wavelength 
and, for glass, a high coefficient of thermal expansion. A special 
high-temperature expoxy adhesive which beeps the is employed to form 
a relatively thick sealing annulus, whic window in 
the tapered recess and compensates for the differences in coefficients 
of expansion between the container and glass so as to maintain a 
hermetic seal as the unit is subjected to a wide range of tempera- 


CTOss-sec- 
the same = 
plotted as a 


tures. 8 claims, 2 


33826 Neutron—neutron logging. Allen, L.S. (to Mobil Oil 
Corp.). US Patent 4,005,290. 25 Jan 1977. Filed date 25 Jun 1975. 6p. 
A borehole logging tool fast 
neutrons, two epithermal neutron detectors, and two thermal neu- 
tron detectors. A count rate meter is connected to each neutron 
of the formation surrounding borehole by determining the ratio 
of the outputs of the two count rate meters connected to the two 
indication of both porosity and macroscopic absorption cross section 
of the outputs of the two count rate meters connected to the two 
thermal neutron detectors. By com the signals of the two ratio 
saturation can be 


33827 Method for determining fluid type 
ranean formations. Lock, G.A.; Hoyer, W.A. (to Exxon Production 
eo : 4 Co.). US Patent 4,008,392. 15 Feb 1977. Filed date 26 Dec 
4 
Disclosed herein is a method for 


the practice of this invention, 

formation matrix and formation 

formation, and induced rays from neutron capture reactions 
are indicative of the lithology of the formation matrix. Among other 


method for detecting the presence of natural gas within a subterra- 
nean formation. | claim, 4 


DRILLING AND PRODUCTION 

REFER ALSO TO CITATION(S) 33577, 33810, 33932, 33963, 
33980, 34023, 35426, 35786, 35956, 35957, 35967, 35968, 35969, 
35970, 35979, 35985, 35986, 35987, 36090, 36371, 36385 


33828 1)) plan for enhanced 
Program strategy. Research and 
SA)). Feb 1977. 


(ERDA—77-15/2(Vol.2)) Managment plan for enhanced 
2. (Energy Research and Develop- 


Washington, D.C. (USA)). Feb 1977. vp. Dep. 


iptions of candidate enhanced oil recovery (EOR) programs, 
list of fields and reservoirs in the data base, glossary, EOR models 


Washington, D.C. (USA)). Dec 1976. Contract EX-76-C-01-2294. 
127p. P 07/MF AO1. 

The five chapters cover: petroleum 
oil recovery; approach to the analysis; industry's 
oil recovery (base case); publicly sponsored R 
making (DLC) 


— (ERDA—77-20/2) Research and i enhanced 
oil recovery. Final report. (Lewin and Associates, Inc 
oe. — Dec 1976. Contract EX-76-C-01-2294. ‘oor 
Part 2 comprises the details of ERDA’s enhanced oil recov- 
factant/polymer flooding, 
(Lk) 


ae waterflooding are discussed in individual c 


33832 (ERDA—77-20/3) Research and in enhanced 
oil recovery. Final report. (Lewin and Associates, Inc., Washin 
D.C. = Dec 1976. Contract EX-76-C-01-2294. 337p. 


NTIS $10 
6 chapters. 1 is an expanded discus- 
and procedures to the reservoir 
categories reflecting their technological 
tions of success for the ERDA programs. Chapter III sets forth the 
assumptions used in analyzing the sensitivities of the results to 
alternate price/tax contingencies. Chapter IV describes the methods 
and results of the interviews with government officials and industry 
representatives. Chapter V provides detailed descriptions of the 
models used in the analysis to estimate incremental recovery and 
economics. Chapter VI exp plains the two formal data bases used in 
the study—the “Big Fields” file of reservoirs and the file of EOR 


Projects— and describes the development and use of the technologi- 
cal screening guide. (LK) 

33833 (FE—2021-4) National benefits/costs of enhanced oil re- 
covery research. Final report. (Little (Arthur D.), Inc., Cambridge, 
Aug 1976. Contract EX-76-C-01-2021. 75p. Dep. 


mid-1974 for the Bureau of Mines, is an assessment based upon 
available information of the benefits/costs of planned Federal R and 
D hag me in enhanced oil recovery technologies. The primary 

benefit quantified is the national savings to be realized as a 
pa of having cheaper supplementary oil available from enhanced 
recovery than would be otherwise available under uncertain alterna- 
tive futures. Alternative types of benefits are also reviewed, includ- 
ing those associated with avoiding more expensive re-entry of strip- 
per wells at a later time, with the balance of payments value of 
enhanced recovered oil, and with enhanced recovered oil ome | 
part of a national emergency stockpile. Other benefits unquan 
are those associated with insurance and portfolio values. Assuming 
“upper tier” prices ($11.28/Bbl) and a discount rate of 6 percent per 
year the estimated benefit/cost ratios are: between 3 and 7 assuming 
that enhanced recovered oil will delay the requirement for more 
expensive oil from offshore sources, or, alternatively, between 2 and 
8 assuming that enhanced recovered oil will delay the requirements 
for more expensive imported oil. Sensitivity of the benefit/cost ratios 
to alternative assumptions is illustrated through a number of sensitiv- 
ity analyses. These analyses indicate that the expected benefits from 
the dev it of enhanced oil recovery technology substantially 

program costs. (DLC) 


—— ) Stimulation of gas production. 
(Bureau of Mines, D.C. (USA). Ip. Bureau of 


proposes this on 
methods of simulating te production of natural gas 
—— (1) Secondary tertiary methods, (2) non-nuclear frac- 
ig methods, = (3) heavy-oil and tar-sand production methods. 
Saeeal covers a 5-year period at a total Federal 
font off S101 million and an av annual cost of $27.8 
million. Funds needed for the first year of the research program 
amount to $23.7 million. The proposed posed program is based on a 
cooperative effort with industry, under which industry will make 
available the following: wells; pipelines; some equipment—such as 
pumps, compressors, and tanks; and scientific and advi 
and services. Field work will be performed under contracts with 
industrial poy ee Backup laboratory research will be performed 
| ay by the u of Mines and by universities through grants. 
program will be fully coordinated with energy-research activi- 
ties of other Interior Department agencies and the Atomic Energy 
Commission. An advisory committee will be utilized to review and 
make recommendations concerning requests for proposals 
submitted, plans for contracts and grants, and the overall progress of 
the research Backup laboratory research also will be 
comumnbin of Mines and industry laboratories. Included in 
such research will be the development of accurate methods of 
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and the types of fluid contained within a subterranean formation. In 

things, this technique permits differentiation between water-saturat- 

ed limestones and oil-bearing sandstones. Also disclosed herein is a 

vp. Dep. NTIS $5.00. 

The report contains chapters on development of the base 
case, selection of the five major classes of possible ERDA strategies 
for analysis, identification of technical and geographical targets for 
enhanced oil recovery (EOR) initiatives, determination of the feasi- 
ble set of EOR programs, and prioritization of the candidate EOR 
a and development of a recommended 5-year EOR budget. 
(LK) 

33829 

oil recov 

ment Administration, 
NTIS $9.00. 

Volume 2 comprises the appendices for the management plan 

for enhanced oil recovery. Included in the 13 appendices are detailed 
used in the management plan, EOR program strategy for environ- 
mental quality assurance, EOR management plan analytical survey, 
analysis of survey results, and analysis of the sensitivity of the 
| Tid base case estimates to the oil price and tax assumptions. 

(LK 

33830 (ERDA—77-20/1) Research and development in enhanced 

oil recovery. Final report: part 1 of 3. (Lewin and Associates, Inc., 
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determining in situ residual-oil saturation and porosity, the optimum 
composition of micellar slugs and polymer solutions, the most effi- 
cient type and method of using surfactants, and the most efficient 
solvents for producing heavy oils and bitumen. 


33835 Tekhnika podzemnogo remonta neftyanykh skvazhin. 
(Techniques for the underground maintenance of petroleum wells). 
Khalilov, A.A. Baku; Azerbaidzhanskoe Gosudarstvennoe (1974). 
175p. 

" The technology and techniques for the underground mainte- 
nance of oil wells are discussed. The construction of maintenance 
equipment and instruments is described and their operational defi- 
ciencies are analyzed. Recommendations are given for es 
them. Methods are also reported for calculating the economic 
ciency of underground maintenance. 


33836 Method of heating a subterranean formation. Barnes, A.L. 
(to Atlantic Richfield Co.). US Patent 3,931,856. 23 Dec 1974. vp. 

In a method of recovering an in-situ fluid from a subterran- 
nean formation containing viscous oil via heating with electrical 
conduction between a plurality of electrode wells completed therein, 
in order to improve the conductivity between said electrode wells, 
the improvement comprises: drilling and completing a satellite well 
in said formation and adjacent an electrode well; injecting water 
containing dissolved electrolyte into said formation via an electrode 
well having an adjacent satellite well; establishing fluid communica- 
tion between said electrode well and said satellite well by repeated 
steps of heating and producing mobilized in situ fluid situated 

tween; and circulating said water containing dissolved elec- 
trolyte between said electrode well and adjacent satellite well. 


33837 Fizik 
dachi plastov. (Physical-geologi 
gas yields of strata). Mirchink, M.F.; Mi 
mov, Yu.V. Moscow; Nedra (1975). 232p. 
The mechanisms of a recovery from non-homogen- 
eous strata are analyzed for different recovery regimes. Special 


attention is given to the mechanism of filtration and displacement of 
highly viscous and anomalous petroleum, particularly visco-plastic 
fluids. The various approaches to the evaluation of petroleum yield 
are examined. These include hydrodynamic methods, analysis of the 
development of different deposits, and statistical methods. The re- 
sults of applying dispersion analysis to the evaluation of factors 


affecting petroleum yields are reported. Discrimination methods and 
other contemporary methods of statistical analysis are used for the 
first time in the investigation and forecasting of petroleum yields. 


33838 Vydelenie ekspluatatsionnykh ob’ektov v razrezakh mno- 
goplastovykh neftyanykh mestorozhdenii. (Extraction of usable prod- 
ucts from levels of multistrate petroleum deposits). Bykov, N.E. 
Moscow; Nedra (1975). 144p. 

Methodical problems in the scientifically valid extraction of 
petroleum are examined. The geological structure of multistrata 
deposits is analyzed. The results of hydrodynamic and engineering- 
economic studies of different variants of the extraction are reported 
and methodical bases for carrying out the extraction are proposed. 
Special attention is given to the en; ens research for the prepara- 
tion of multistrata deposits for explo: 


33839 Ratsional'naya dorazprabotka mnogo plastovogo mestor- 
multistrata deposits in the later of exploitation). Mustafaev, 
M.M. Baku; Azerbaidzhanskoe Izdatel’stvo (1975). me 

The results of the analysis of the final stages of development 
of an oil field, using the exploitation of the Bibieibat deposit in the 
Apsheron range as an example, are reported. The principal trends in 
the development, carried out during the later stages, are examined. 
Data on the geological structure and petroleum and gas still in-place 
are generalized. The physical and chemical characteristics of the 
petroleum are also given. 


33840 Tekhnologiya i organizatsiya krepleniya skvazhin. (Tech- 
nology and of well bracing). Shadrin, L.N. Moscow; 
Nedra (1975). 343p. 


Problems associated with the organization and mateeinay of 
well bracing or cementing are examined. The 
steps in well on are outlined. The characterization of some 
tors affecting the cementing are analyzed. 
temporary methods of calculating the cement formula and the 
technology of preparing and regulating the plugging solutions are 
generalized. Or, the transport, storage, distribution, and pro- 
cessing of the cement for its use are also discussed. Techniques used 
in lowering the casing pipe are considered. 


33841 Kompleksnoe izuchenie geologicheskogo stroeniya mnogo- 
plastovykh neftyanykh mestorozhdenii. ely 
cal structure of multistrata petroleum deposits). Ovanesova, G.P. 
Moscow; Nedra (1975). 176p. 
,Accumulatd data on the geological structure of multistrata 
of Bashkirin, western Siberia, and Kazakhstan are reported 
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and analyzed. Methods for the geological-engineering analysis of 
amare strata are discussed with the purpose of the selection of 

— development conditions and the completeness of the 
nt leum recovery. New methodical approaches to the geological 
characterization, development of exploitation procedures, and evalu- 
ation of the petroleum and gas reserves of a given reservoir are 
discussed. Special attention is given to the solution of problems of 
petroleum engineering geology and the development of petroleum 
deposits using numerical techniques. 


33842 Gidrodinamicheskoe, akusticheskoe, teplovoe tsiklicheskie 
vozdeistviya na neftyanye ae. (Hydrodynamic, acoustical, and ther- 
mal wave propagation effects on oil strata). Surguchev, M.L.; Kuznet- 
sov, O.L.; Simkin, E.M. Moscow; Nedra (1975). 184p. 

This book describes wave ges and oscillation pro- 
cesses in saturated porous media. The equations of heat and mass 
transfer are derived. The application of acoustical and electromag- 
netic fields to oil-bearing strata is described in order to improve oil 
recovery. Hydrodynamic and thermal shock waves are discussed. 
Theoretical and experimental results are presented. 14 tables, 67 figs., 
88 refs. (SJR) 


33843 Process for improving the efficiency of waterflood oper- 
ations in connection with petroleum production. Flournoy, K.H.; 
Cardenas, R.L.; Haferkamp, G.L.; Shupe, R.D. (to Texaco Dev 
ment Corp). German(FRG) Patent 2,424,239/A/. 27 Nov 1975. 27p. 
(In German). 


3 figs. Available from Dt. Patentamt, Muenchen (FRG). 
Addition to P23638133. 
The invention concerns a process for increasing the 

of flooding with water in oil production from an underground, 
bearing deposit, whereby the deposit is penetrated by at S hee one 
injection boring and at least one delivery boring, and whereby a) an 
aqueous quantity (slug) containing a mixture of a non-ionic and an 
anionic (surfactant) is injected into the deposit by means of an 
injection boring, b) an aqueous fuel is injected into the deposit, the 
amount being driven through the deposit by means of the injection 
boring, and c) in front of this displaced by it is obtained by means of 
a delivery boring, characterized by the fact that the working 
medium used is an aqueous surfactant solution consisting of a) a 

primary, anionic surfactant which is an alkylsulphonate with 5 to 25 
Cas an alkylarylsulphonate with 5 to 25 C-atoms in the alkyl, or 
a petroleum sulphonate, b) a secondary, anionic surfactant which is a 
water-soluble salt of an alkylpolyethoxylated sulphate with 7 to 20 
C-atoms in the alkyl and c) non-ionic surfactant which is a polyeth- 
oxylated alkyiphenol with 60 to 20 ethoxygroups and 5 to 20 C- 
atoms in the alkyl, a polyethoxylated, aliphatic alcohol wiht 5 to 20 
C-atoms and 6 to 20 ethoxy-groups or a fatty-acid la- 
mide with 5 to 20 C-atoms. It was found that an aqueous solution of 
three surfactants effectively reduces the interfacial tension (between 
oil and water) at a certain level of concentration and functions 
successfully in the presence of a) haan 1,500 to approximately 
12,000 ppm total hardness (Ca plus Mg) 


33844 Process for improving the efficiency of waterflood oper- 
ations in connection with petroleum Flournoy, K.H.; 
Cardenas, R.L.; Haferkamp, G.L.; Shupe, R.D. (to Texaco Develop- 
Gon Corp). German(FRG) Patent 2,424,241/A/. 27 Nov 1975. 25p. 


German). 

7 figs. Available from Dt. Patentamt, Muenchen (FRG). 

The invention concerns a process for increasing the efficiency 
of flooding with water in oil production from an underground, oil- 
bearing deposit, whereby the deposit is penetrated by at least one 
injection boring, and whereby a) an aqueous quantity (slug) contain- 
ing a mixture of surfactants is injected into deposit by means of an 
injection boring, b) an aqueous fuel is injected into the deposit, the 
amount being driven through the deposit by means of the injection 
boring, and c) in front of this material, oil displaced by it is obtained 
by means of a delivery boring, characterized 
working material is an aqueous solution of a surfactant consisting of 
a) a primary, anionic surfactant which is an alkylsulphonate with 5 
to 25 C-atoms or an alkylarylsulphonate with 5 to 25 C-atoms in the 
alkyl and b) a secondary, anionic surfactant which is a water-soluble 
salt of an alkyl-polyethoxylated sulphate with 1 to 10 ethoxy-groups 
and with 7 to 20 C-atoms in the alkyl. It was found that an aqueous 
solution of two surfactants effectively reduces the interfacial tension 
successfully in the presence of phe) 3,000 to approximately 
18,000 ppm total hardness (Ca pits Mg). 


33845 Riser tensioner force variations. Kozik, T.J. (Texas A and 

M Univ., College Station); J. meet, pp 36 of of In th 

annual offshore technology conft ol. 

Conference (1976). 
Offshore 


United of America May 1976). 
See CONF-760577—P3. 
Excessive riser force variation on the upper j 
string can lead to buckling and excessive fatigue. 


ference; Houston, Texas, 


int in a riser 
variation is 
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cue to two components of the riser 
riser tensioning system and the telescopic, or slip, joi Ry a 
——— examples, the paper reaches two conclusions. 

it the force variation at the top of the riser string may be rs 
greater than that indicated by —— tensioner system's air 
tank pressure. The second conclusion is that a major contribution to 
this variation can be the pressure drop in the air valves. 


33846 Effects of blowout preventer end connections on the pres- 
sure integrity of a subsea BOP stack under riser loads. Bednar, J.M.; 
Dixon, W.P.; DuMay, W.H. pp 379-389 of In Eighth annual offshore 
technology conference. Vol. 3. Dallas; Offshore Technology Confer- 
ence (1976) 
From Offshore techno! conference; 
United of America May 1976). 
See CONF-760577—P3 
Calculations show that in floating drilling, moments and axial 
tension resulting from riser loading at the top of the blowout 
reventer stack can sharply reduce the pressure rating of clamps and 
pe ete oy BOP stack components. Methods are developed for 
allowable pressure differential across the cl 
seam pony nO of a preventer for combinations of tension at the ball 
joint above the stack, ball joint angle, mud weight, water depth, and 
vessel offset. The pressure limit is based on equations relating riser 
operating loads to the load combination (pressure, tension, and 
ae which will separate the hub faces joined by the clamps or 
ges. 


33847 Random wave and vessel motion effects on drilling riser 


dynamics. Sexton, R.M.; Agbezuge, L.K. 391-404 of In Eighth 
annual offshore technology poe 3 3. Dallas; Offshore 
Technology Conference (1976). 


Houston, Texas, 


From Offshore technol erence; Houston, Texas, 
United States of America 1970) 1976). 

See CONF-760577—P3 

A computer model for d y anal a marine drill- 


yzing 

ing riser has been developed. mew f predicts a time history of 
riser stresses, deflections, and lower ball joint angle. This —* is 
novel in that it includes both random wave and vesse 
models. The random wave model allows one to specify any wave 
a, from which the model generates a synthetic wave by 

mposing the spectrum. The vessel motion model ties directly to 
the wave model and requires specification of the characteristics of 

vessel's response amplit operators in surge or sway. 

Results of dynamic analyses of drilling risers will be be Ghennad te 
various water depths. 


33848 Dynamic analysis of risers and caissons by the element 
method. Gardner, T.N.; Kotch, M.A. (Mechanics Research, = 
Los Angeles). pp 405-421 of In Eighth annual offshore techno! 
conference. Vol. 3. Dallas; Offshore Technology eee ference (1970). 
From Offshore technol conference; H 
United States of America (USA) May 1976). 
See CONF-760577—P3 
The finite element formulation leads to an efficient and accu- 
— equations are derived including intermediate ball joints 
inear stiffness, periodic excitation due to surface vessel 
sway and heave motion, the hydrod of a 
fay wave, and multidirectional current. results based 


design having distributed buoyancy material. Of particular a mea 
the sensitivity of bending stresses near the botiom of the riser 

top surge wave forces importance of _ 
33849 Fluid tension rings. Shanks, F.E.; 


in rotating 
Weber, R.A.; Larralde, — PS Dame 423-431 of In Eighth annual offshore 
ence (910. ference. Vol. ; Offshore Technology Confer- 


rom Offshore tec conference; Houston, Texas, 
United peal of America (USA) (3 May 1976). 
See CONF-760577—P3. 
A rotating tension ring using bearings a means 
system relative to the vessel. A fluid bearing is used in a test fixture 
to determine the “break-away” coefficient of friction. This informa- 
tion is used to determine the expected resistance to rotation of a 
rotatable marine riser tension ring using fluid The fluid 
or 20800 Bees application, the requirement is to 
balance a load of 1 00 Ibs. and allow rotation. The fluid bearings 
are incorporated into the rotatable tension ring without having to 
sacrifice important design such as size, weight, and total 
remote operation. Rotating tension rings have been designed for 
outside diameters as small as 70 inches, with an inside diameter of 


Buoyancy materials for offshore riser pipe. Watkins, L.W.; 
Howerd, MJ. (Emerson and Cuming, Inc., Canton, MA). pp 433- 


445 of In Eighth annual offshore techno! 
Dallas; Offshore thee Conference (1976). 
From Offshore techno logy conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 
See CONF-760577—P3 
The most widely used flotation material is the family o 
composites called syntactic foams. This paper discusses the factors 
verning the application of syntactic foams to marine riser at 
ths now approaching 3,000 feet, and the potential of such materi- 
als for extending drilling capability to 6,000 feet and beyond. 


33851 Seismic risk for offshore platforms in the Gulf of 
Alaska. Wiggins, J.H.; Hasselman, T.K.; Chrostowski, J.D. ; 577- 
588 of In Eighth annual offshore technology conference. 
Dallas; Offshore Technology Conference (1976). 

From Offshore ory, conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P3. 

Six different techniques for examining the seismicity of the 
Gulf of Alaska region have been considered. Two of these Soteeds 
were combined to predict probable earthquake intensity and maps of 
ground motion characteristics. The modeling of offshore platforms 
———— ible damage modes is considered next and the risks 

y such structures located in the Gulf of Alaska seismic 

pe ne are outlined. Finally, the capacity of offshore platforms 
to resist intensities of the level set under new earthquake codes is 


conference. Vol. 3. 


33852 Risk of transition zone drilling. Turley, J.A. 
Dallas; American Inst. of eo and Petroleum 
Engineers (1976). 12p. (CONF-761008—9). 

From 51. annual meeting of the Society of Petroleum Engi- 
—, a Orleans, Louisiana, United States of America (USA) (3 

A technique has been developed to aid the dri 
making minimum-cost decisions regarding the selection of oaite 
points. A mathematical model of the typical pressured-environment 
drilling situation is operated on by Monte Carlo simulation tech- 
niques to generate quantified expected-loss information as a function 
of the systems various drilling and environmental parameters. Re- 
sults indicate that it is possible to determine those combinations of 
mud weight, kick apa per and implied formation pressure that 
preclude drilling and that economically justify the running of 
casing. 


33853 Analysis of pressure buildup in an infinite two-layered oil 
reservoir without crossflow. Otuomagie, R.; Menzie, D.E. Dallas; 
American Inst. of Mining, Metallurgical, and Petroleum Engineers 
(1976). 16p. 
From 51. annual meeting of the Society of Petroleum Engi- 
On 1816. Orleans, Louisiana, United States of America (USA) (3 
1 
The purpose of this study is to obtain a set of expressions and 
ures that can be used to determine the reservoir parameters 
ressure buildup curves for an infinite two-layered oil reser- 
voir. fevetens were derived that define the pressure behavior at the 
wellbore. Pressure drop equations were derived for the upper and 
lower zones using Hartsock’s method. 
equations, other equations were derived that. describe theoretical 
buildup for this system when the well is shut in. From these 
equations it is possible to determine the initial pressure of one zone if 
the other initial pressure or the difference between the two initial 
tes can of the respective zones are known. The effective permeabi- 
ities can also Le computed under the above conditions; that is, if the 
tial pressure in either zone is known or if the difference in pressure 
Peers the two zones is known. This study shows that from the 
pressure drop and shut-in pressure equations, equations can be de- 
rived to determine the skin factors for the upper and lower zones. 
This study also shows under what conditions an infinite two-layered 
oil reservoir is similar to a single-layered reservoir. Hartsock and 
Lefkovits methods have been used to show the effects of permeabil- 
ity and thickness ratios on pressure buildup curves. Also studied 
were the effects of skin and wellbore storage using the —- 
derived for an infinite two-layered reservoir with boundary condi 
tions at the wellbore. 


33854 Preventing formation damage during fracturing of the 
Clinton formation. Stout, C.M.; Peters, F.W. Dallas; American Inst. 
of Mining, Metallurgical, and Petroleum Engineers (1976). 12p. 
(CONF-761008—101). 

From 51. annual meeting of the Society of Petroleum Engi- 
= Onin Orleans, Louisiana, United States of America (USA) (3 

197 

Hydrolyzable zirconium salts have been applied effectively to 
reduce the rapid production declines normally encountered in oil 
and gas wells in the Appalachian Region. i 
polynuclear ions carrying positive charge. This extremely high 
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charge provides for effective stabilization of clays. 
all Appalachian formations contain clays which can disperse and 
migrate following contact by conventional stimulation fluids. A 
build-up of the clay particles in small pores or flow channels restricts 
flow of oil or gas, and es oe declines rapidly. This paper 
discusses the mechanism of clay damage and ee of a zircon- 
ium salt in stabilizing clays to prevent this damage. Three years of 


production results, from designed applications in the Clinton forma- 
tion, are used to substantiate this application of zirconium as a clay 


33855 Fracture flow capacity: a key to sustained production after 
hydraulic Jennings, A.R. Jr.; Lord, D.L. Dallas; Ameri- 
can Inst. of Mining, Metallurgical, and Petroleum Engineers (1976). 
12p. (CONF-761008—102). 

From 51. annual meeting of the Society of Petroleum Engi- 
One. Orleans, Louisiana, United States of America (USA) (3 

The objective of a hydraulic fracturing treatment is to place a 
conductive fracture deep into the comiuelie formation. Fracture 
flow capacity, or ability of the propped fracture to conduct fluids, is 
one of the most important aspects of the treatment. Several laborato- 
ry test procedures have been developed to evaluate proppants under 
a wide range of closure pressures and concentrations. As well depths 
increase, it is necessary to adjust proppant systems to compensate for 
additional loads under producing conditions. Recently, success has 
been encountered using mixtures of sand and high strength prop- 
pants in deep formations in Northern Louisiana, East Texas, and 
Oklahoma. Information provided in this work will offer guidelines 
which should be considered for any fracturing treatment usin, 
propping agent. Fracture flow capacity of the fracture system is 0! 
utmost importance currently because many marginal zones are being 
completed and fractured. Sustained pane von increase is also very 
important. Laboratory and field application data indicate proppant 
systems initially selected have an influence on well production 
behavior eavadhont the producing life of the well. 


33856 Comprehensive analysis of drillstem test data with the aid 
of type curves. Sinha, B.K.; Sigmon, J.E.; Montgomery, J.M. Dallas; 
American Inst. of Mining, Metallurgical, and Petroleum Engineers 
(1976). 24p. (CONF. 761008110). 
From 51. annual meeting of the Society of Petroleum Engi- 
prong a Orleans, Louisiana, United States of America (USA) (3 
A substantial percentage of drillstem tests cannot be analyzed 
by conventional methods due to insufficient data. Numerous tests 
have been analyzed by several published type curves. In this 
many examples are included where the application of the appropriate 
type curve aided in providing correct analysis of data which other: 
wise may have been misinterpreted. 


verify afterflow analysis from D.S.T. and 
production test. Milner, E.E.; Warren, D.A. Jr.; Claiborne, 
P.M. Dallas; American Inst. of Mining, Metallurgical, and Petroleum 
Engineers (1976). 12p. (CONF-761008—111). 
From 51. annual meeting of the Society of Petroleum Engi- 
one. Orleans, Louisiana, United States of America (USA) (3 
The actual production performance of a number of wells have 
been com to predictions made by the McKinley afterflow 
analysis of drill stem test and short time production test data on these 
wells. Many formations are tested for short time periods that do not 
give sufficient or conclusive data for reservoir analysis by conven- 
tional methods thereby necessitating use of an afterflow method. The 
example wells in this study show low permeability, wellbore 
, two zones with a large contrast in permeability, artificial 
tion and naturally occurring fracture systems with a tight 
9 Example plotted curve — of the above conditions are 
illustrated along with a discussion of how to recognize and use each. 
Limitations as well as the applications of the McKinley afterflow 
method are discussed. The most important use of the McKinley 
Afterflow Method is the ability to predict the tight matrix produc- 
tion rate of a well after a stimulated wellbore area has been depleted. 
Comparison of drill stem test analysis before completion with pro- 
duction test analysis after completion on the same well gives compa- 
rable answers. The conclusions reached from this study show the 
McKinley afterflow method gives reliable predictions of reservoir 
performance when conventional analysis methods cannot be used. 


33858 Graphical techniques for determining relative permeability 
from displacement experiments. Jones, S.C.; Roszelle, W.O. Dallas; 
American Inst. of Mining, Metallurgical, and Petroleum Engineers 

rom annual meeting o' Society of Petroleum Engi- 
neers; New Orleans, Louisiana, United States of America (USA) (3 


Oct 1976). 

calculation of relative permeability from displacemen’ 
though these constructions are mathematically poster te to the 
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standard equations, they convert raw data to relative permeability in 
an port ae ot less tedious, and more accurate manner than 
the usual computations. The paper also shows how to extrapolate to 
residual saturation and to the corresponding effective viscosity (rela- 
tive reciprocal mobility), which occur at infinite throughput. We 
demonstrate that fractional flow curves derived from waterflood 
displacements are always concave downward, and never yield multi- 
ple-valued saturations. Hysteresis in fractional flow and relative 

—_ ity curves is shown when an oil flood follows a water- 


33859 Aqueous polymers for treating clays in oil and gas. 
McLaughlin, we ee, E.A.; Hall, B. Dallas; American 
Inst. of Mining, Metallurgical, and Petroleum Engineers (1976). 12p. 
eae 51. << f the Society of P Engi- 
rom annual meeting o' of Petroleum 
Oat. Orleans, Louisiana, United States of America (USA) (3 
Protection of water sensitive formations is a serious problem 
in the production of hydrocarbons. Water sensitivity is od the 
result of fines migrating which is triggered by introduction of 
foreign water. The migrating fines tend to lodge in constrictions in 
the formation flow channels where they severely reduce production. 
Water sensitivity can be simple clay swelling, but fines migration 
causes more permanent damage. However, swelling of clays in fines 
is an important mechanism for dislodging fines and starting the 
migration. A new series of certain polymer materials has proved to 
be effective in treating water sensitive formations. These Fe me 
adsorb tenaciously to surfaces of clay minerals and other 
fines, helping to prevent clays from swelling and fines from migrat- 
ing, should fo: water be introduced into the formation. The 
polymers win easily in competition with other simple ions (such as 
ammonium, calcium or potassium) for being deposited on clay 
surfaces. Furthermore, once deposited on clay surfaces, the poly- 
mers are not easily replaced by exchange with other ions. Subse- 
page acidizing treatments cause no detectable harm to the ability of 
polymers to protect the clay. Laboratory test data with sand 
packs and cores are presented and annotated. The encouraging 
pone of these tests are supported A. the results of fracturing 
treatments, acidizing treatments, and other operations, which are 
tabulated and discussed. 


33860 Fractional flow curves derived by TDT logs and production 
tests. Beaver, M.H.; Lindley, B.W.; McGhee, B.F. Dallas; American 
Institute of Mining, Metallurgical, "and Petroleum Engineers (1976). 
rom annual meeting o' of Petro 
On ToIe. Orleans, Louisiana, United S' of America (USA) (3 
Thirty four wells have been evaluated from TDT data. Pro- 
duction tests of four major reservoirs in 22 of these wells were used 
with associated initial production tests to empirically derive Frac- 
tional Flow Curves for each reservoir. The plot for each reservoir is 
different. Yet each has the characteristic shape similar to a t 
laboratory fractional flow curve. When sufficient TDT and w 


reflects the true potential of the perforated interval. 


33861 Computer log analysis + core analysis = improved forma- 
tion evaluation in West Howard—Glasscock Unit. Wilson, D.A.; 
Hensel, W.M. Dallas; American Institute of Mining, —" 
and Petroleum go (1976). of aks (CONF-761008—154). 

the Society of Petroleum 


propa 

a of 4,118 ft. cae 
determine the basic core parameters. Special core tests were made to 
determine values for cementation factor (m), saturation exponent (n), 
and grain density. Plots of porosity-permeability were made to 
a an equation for average oOo. A reconstituted reser- 
to determine formation volume 


gging 
of acoustic, density, and neutron 
type, w investigating focused nena 
logs. Using the cee program and core-derived 
38 suites of logs were analyzed for lithology (do! a an 
secondary), fluid saturations, permeabil- 


shale ‘matrix and 


33862 On site testing to define injection water quality require- 
ments. McCune, C.C. Dallas; American Institute of Mining, Metal- 
I and Petroleum Engineers (1976). 15p. (CONF-761008— 


stabilizer. 
data are combined in a Fractional Flow plot, the plot can be used to 
predict fi 
to actual 
the test 
| 
nee! Yew UrTicans _AOuIsiana U we lates O AMCrica U . 
Oct 1976). | 
The West Howard-Glasscock Unit produces from the Gray- 
burg and San Andres formations. The producing intervals are pri- | 
dolomite with of shale, and 


JULY 31, 1977 


33863 Research on cements for y eee rang and eh oil wells. 
Kalousek, G.L.; Chow, S.Y. Dallas; American Institute 
Metallurgical, ‘and Petroleum Engineers (1976). 8p. 
761008—172). 


present research, some of the indicated low 
well cements was related to the CaO/SiO2 
AkOs;. An optimum composition was 5CaO:6SiO2 
AkOs. The AlOs stabilized tobermorite to about 250°C 82°F) 
without which serious strength loss occurred. Another possibly 
favorable composition was 2CaO:3(SiO2 + AleOs) provided at least 5 


optimization in 
M. Dallas; American Institute of ates Metlluweal and Petro- 

rom anni of 


An optimization of microemulsion compositions is presented 
for a hydrocarbon/water ratio considered as characteristic. 


phases can be Theo 0 of 
point of view, in the choice of formulations. In particular, solutions 
are given for high temperature and brine concentration. 


33865 Static and dynamic adsorption of anionic and nontonic 
surfactants. Trogus, F.; Sophany, T.; Schechter, R.S.; Wade, W.H. 

Dallas; American Institu tute of Mining, Metallurgical, and Petroleum 
(1976). 12p. (CONF-761008—178). 


and Petroleum 370). 12p. (CONF $61008— 
nia We 51. annual meeting of 
Louisiana, 


New Orleans, United Steins of (USA) 
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additive should be to or slightly than one third of the 
median pore size of formation; and (2) The concentration of the 
brid (pe ope must be at least five percent by volume of the 
so! final mud mix. Laboratory tests with competent muds 
show > ey impairment due to invasion of mud particles occurred to 
depths of less than one inch, a depth normally penetrated by perfora- 
tions. Levels of impairment observed do not significantly affect 
injectivity or productivity of the systems studied. A labora‘ mud 
was tested on four-six darcy unconsolidated sand in a radial flow 

And, a Wasson field mud was tested in linear flow tests on 
ive and 50 md the Where 
comparisons are le, its agree wii for similar 
toute ouparted in the Grade literature. 


33867 Shallow 


Thomeer, J.H.; Abrams, A. Dallas; American Inst. 
ini Metallurgical, and Petroleum Engineers (1976). inp 
se 761 51. ee of the Society of Petroleum Engi- 
rom annual meeting 
On 1g Orleans, Louisiana, United States of America (USA) (3 
A shallow plu selective re-entry technique is proposed 
whereby a fluid is in seins which plugs all zones in communication 
with the wellbore to a ee Aes depth, thereby permitting re-entry of 
selected zones throu; ‘orating. Individual zones do not need to 
i ‘ has the potential to increase supplemental 
oil recovery and to reduce oj ns costs. Both renege wad and field 


experiments using sized so! uspensions to achieve ig show 
this approach to profile correction is valid. Further ~~ - beg is 
required to improve plugging fluids and field execution. 

on 


; American Inst. of or 
Petroleum Engineers (1976). 17p. (CONF- 


From 51. annual meeting of the Society of Petroleum Engi- 
On Toe. Orleans, Louisiana, United States of America (USA) (3 
Numerical simulation using cylindrical coordinates provides a 
erful technique for analyzing the fluid flow behavior in the 
formation immediately adjacent to production and injection wells. 
This technique was used to study the effect of both void and filled 
(gravel-nacked) perforations on well productivity. The results indi- 
cate thai perforating (even without formation damage) causes a more 
severe level of im t than heretofore reco, . We found in 
both the void and filled vel-packed) oration cases that radial 
flow does not occur as close to the wellbore as previous a 
jad have assumed. This larger than previously expected non- 
region will create a skin or damage effect. In the case of filled 
pertraons permeability of the gravel pack or perforating debris 
a very large influence on productivity. Results appearing in the 
literature concerning perforated casing (all of 
which assume the ‘oration an 2 sary cavity) are unduly 
lidated reservoirs. 


vel packing system for sand 
vel with 


This paper 
the system, field application tec’ 
field test results. The system has been very 
sand production in several Gulf Coast wells. 


vody diya uvelicheniya nef- 
petroleum recov- 


(Use of carbonated water increasing 
A.B.; Panteleev, V.G.; Levi, B.L; 


ery). G.A.; Tumasyan, 


fating the technol of dopant 
using carbon dioxide and carbonated water are given. 


33871 Ogranichenie pritoka plastovykh vod 
. (Limitation of the influx of formation water into oil wells). 


PETROLEUM 
From 51. annual meeting of the Society of Petroleum Engi- 
Oa 176” Orleans, Louisiana, United States of America (USA) (3 
t 
On site tests can be used to establish quality standards for 
injection water. Filtration and chemical requirements to prevent 
injector wellbore plugging are determined by chemical analyses and 
flow measurements through formation core material. This paper 
describes the equipment and procedures used in carrying out these 
tests. Results from sandstone and carbonate reservoirs are presented, 
and the effects of dissolved iron and oxygen, particulate solids, 
hydrogen sulfide, and scale formation are described. 
From 51. annual meeting of the Society of Petroleum Engi- 
neers; New Orleans, Louisiana, United States of America (USA) (3 
percent Al,Os was available in the cement. Six hydrated calcium 
silicates were found as potential binders in the study. The effect of 
AkOs, ranging from beneficial to deleterious, was determined for all. 
studying the influence of the main parameters (molecular weight of 
hydrocarbon and amphiphilic compounds, surfactant to cosurfactant 
concentration ratio, salinity and temperature), the results obtained 
show an optimal value for each of them, corresponding to the use of 
a minimal amount of amphiphilic compounds. An interpretation is 
based on the of and 
ee 33869 Gravel coating aqueous epoxy emulsion system for water- 
rom 51. annual meeting o ty of Petroleum Engi- based consolidated gravel packing: laboratory development and field 
neers; New Orleans, Louisiana, United States of America (USA) (3 application. Knapp, R.H.; Planty, R.; Voiland, E.J. Dallas; American 
Oct 1976). Inst. of Mining, Metallurgical, and Petroleum Engineers (1976). 12p. 
The adsorption of commercial polyoxyethylene nonylphenols (CONF-761008— 163). 
and alkylbenzene sulfonates has been studied by measuring the From 51. annual meeting of the Society of Petroleum Engi- 
surfactant breakthrough from Berea cores. A rate model, which 
reduces to a Langmuir-type isotherm at equilibrium, represented 
these dynamic results and successfully predicted the equilibrium 
isotherms determined by static experiments. The ratio of both ad- 
ant epoxy to wet and coat the gravel surfaces in the presence of water. 
adsorbed per unit of area was the same on a number of metal oxide After the gravel has been coated using the epoxy emulsion, it is 
substrates. Negligible adsorption was observed sulfonates with mixed with a gelled brine containing a viscosity breaker. This slurry 
hai eligi 4 ai is then pum into well bore perforations, allowed to cure, and 
an alkyl chain length of 9 or less. try and laboratory 
33866 Mud to minimize rock im due to hniques, and initial 
lurgi- ful in controlling 
160). 
33870 Primenenie karbonizirovannoi 
teotdachi. 
Although invasion and formation damage occurs with all (1976). 143p 
muds during Grilling, it is possible to minimize solids invasion and The physical-chemical principles for the use of carbon diox- 
formation impairment by adding bridging materials to the muds. ide and euteaneed water for pmo petroleum recovery and their 
Such bridging material is chosen by matching its size to the forma- effect of the drive zone of the well are examined. The results of 
tion rock pore sizes. Techniques (in particular the Coulter counter) experimental and theoretical studies in this area are reported. Injec- 
are now available for measuring the size distributions of solids in the tion tests using carbon dioxide in the Tuimazin deposit are described. 
muds. This, coupled with calculation of rock pore sizes from perme- 
ability or capillary pressure data, form the basis of the matching 
procedures reported here for the design of competent muds, that is, 
muds which impair to depths no ly penetrated by perforations. 
bridging materials: (1) The median particle size of the bridging 
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Bulgakov, R.T.; Gazizov, A.Sh.; Gabdullin, R.G.; Yusupov, I.G. 
Moscow; ‘Nedra (1976). 175p. 

The problems of limiting the influx of water into oil wells are 
examined. the basis of studies, systemization, and generalization 
of the reasons for the premature flooding of wells, the improvement 
of strata by polymer-cement solutions with consolidating liquid 
phases is considered. A detailed description is given of the technol- 
ogy and results of cementing well using solutions based on plugging 
cement and water-soluble phenol-formaldehyde resins of the TS 
type. Results are reported on the study of the properties of selective 
water-insulating substances based on acrylamide monomers and hy- 
drolyzed polyacrylonitriles. Industrial testing of these materials is 
generalized. An economic evaluation is of the efficiency of 
measures undertaken to prevent water influx into oil wells. 


33872 Tekhnologiya dobychi nefti i gaza. (Technology of petro- 
so gas extraction). Eliyashevskii, I.V. Moscow; Nedra (1976). 


The complexities involved in the recovery and processing of 
petroleum and gas are examined. Four aspects are discussed: drilling 
petroleum and gas wells; recovery of petroleum and gas; gathering, 
storage, and transport of ore and the associated gas; and 
processing the petroleum and associated gas. 


33873 Fazovye ravnovesiya v dobyche nefti. (Phase equilibrium 
4 J extraction). Namiot, A.Yu. Moscow; Nedra (1976). 
183p. 


Phase equilibrium in the systems petroleum (condensate)— 
natural eee a and water—petroleum is examined 
for conditions characteristic fo Tor petroleum and natural gas recovery. 
Methods of calculating these p uilibria are discussed. Devi- 
ations from the equilibrium state, ca by the slowness of equilibri- 
um establishment, are examined. An evaluation is made of the effects 
pA. the specific conditions of the petroleum and gas strata on the 

The general princi of studying phase equilib- 
Lm are ussed and the principles o rs methods of calculat- 
ing phase equilibrium during petroleum and natural gas extraction 
are given. 


33874 Korroziya neftepromyslovogo i mery ee 
predu; ya. (Corrosion of oil field equipment and means of 
preventing it). Gonik, A.A. Moscow; Nedra (1976). 192p. 
The problems of preventin is corrosion of metal equipment 
and communication equipment in the petroleum industry are exam- 
ined. The character and singularities of corrosion of underground 
and aboveground equipment of oil wells, installations for processing 
eum and constructions for purifying and injecting waste water 
into the productive strata, and the metallic sections of the gas 
gathering network. Special attention is given to the mechanisms of 
corrosion of metals in heterogeneous systems such as petroleum— 
water, natural gas liquids—water condensate, and waste water— 
petroleum, the most prevalent ive media in the recovery of 
petroleum and associated gas. The basic methods for corrosion 
protection of the petroleum Seaoveny equipment and communication 
equipment are described. Special attention is also given to techno- 
logical methods of protection by preserving the inci a low 
aggressiveness of media or prevention of the fe) 
agents into them. Corrosion inhibitors are discussed. The 
and characteristics of the protective effects of colloidal eee corro- 
sion inhibitors are examined. 


671 of In Eighth annual offshore technology conference. Vol. 
Dallas; Offshore Technology Conference = 

From Offshore technolo 
United States of America (USA) Faas May 1976). 

See CONF-760577—P1. 

The paper describes the planning, design, construction, instal- 
lation of facilities, and drilling and completion te 
initial development phase oft the Dan Field. There is a discussion of 
the experience after completing the first six wells and the 
resultant change in completion techniques that is planned for new 
wells being drilled now and additional wells planned for the future. 
The performance of the single buoy mooring and tanker storage 
system is described with discussion of some of the problems in- 
volved. It is concluded that there still remain some unanswered 
questions and that additional reservoir data and production history 
are needed to arrive at the — stimulation technique for 
developing a chalk reservoir o In addition, the tubing 
completion assembly needs to be implied, 


lar telescoping col intermediate column frame. Scales, R.E. 
pp 831-846 of In Eighth ote offshore technology conference. Vol. 
1. Dallas; Offshore Technology oeagpens (1976). 

From Offshore technolo conference; Houston, Texas, 
United States of America (USA) res May 1976). 

ic features of a mat-supported jack-up mobile drilling unit 

are described in this paper. Important new components are the 


ference; Houston, Texas, 
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telescoping columns, a column frame attached to the lower end of 
the upper columns, and a jacking system wholly contained in the 
upper platform which maui both the lower (inner) and u 
(outer) columns. This type rig is suitable for operations over a wide 
range of conditions on most of the continental shelves throughout 
the world. For the Gulf of Mexico the rig is rated for a maximum 
water depth of 377 ft during non hurricane season and 354 ft during 
hurricane season. The telescoping columns and an intermediate 
column frame are not new concepts in themselves. However, the 
way in which these features are integrated into the overall design is 
unique and allowed the development of a single jacking system to 
perform all jacking functions. Drawings and tabulated information 
show the general arrangement, size, capacities, and particular capa- 
bilities of the first rig designed utilizing this configuration and 
concept. Arrangement of the jacking system is shown and operation 
of the jacks described. ne eer and column stresses due to 
dynamic motion is discussed. Wave forces and moments are com- 
pared with other column configurations. Weight of the rig is also 
compared with other mat jack-up rigs. 


33877 Anomalies in the response of semisubmersibles. Springett, 
C.N.; Chen, K.K.; Biewer, F.N. pp 861-871 of In Eighth annual 
offshore technology conference. Vol. 1. Dallas; Offshore Technol- 
ogy Conference (1976). 

From Offshore technology conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P1. 

This paper describes how two model basins, testing the same 
semisubmersible design, Fee eae different motion response results. 
Subsequent testing revealed the phenomena that the heave response 
of the model is extremely sensitive to small changes in wave period. 
Calculations show that oversimplification of the heave response can 
produce significant overestimates of actual heave values, and, hence 
an overestimate of weather downtime that a drilling vessel will 
experience. It can be concluded that detailed model tests are very 
important for the accurate determination of vessel performance. 


33878 Design considerations for stability of drill sh'»+. Daidola, 
J.C.; Maniar, N.M. pp 873-888 of In Eighth annual offshore technol- 
ogy conference. Vol. 1. Dallas; Offshore Technology Conference 


rom Offshore technolo; Houston, Texas, 

United of America May 1976). 

See CONF-760577—P1 

When stability is neglected as a serious constraint in the 
preliminary and contract design in the preliminary and contract 
design of drill ships, the possible inadequacies in the intact and 
damaged stability are not recognized till relevant calculations have 
to be submitted to classification societies, or governmental agencies. 
Usually, this occurs when a ship is nearly complete and ready for 
delivery. Invariably, solutions to stability problems at this state are 
costly. They can involve expensive modifications to the ship and/or 
reduced operating KG (maximum allowable vertical center of grav- 
ity). Principal dimensions of the ship, arrangements and outboard 
profiles, must be chosen with stability as one of the major consider- 
ations. A parametric analysis is presented to exhibit the influence of 
the variation of beam and depth of ships from 250 feet to 600 feet on 
the allowable maximum KG and the range of righting moment 
curves. Stability considerations related to arrangements and out- 
board profiles are also treated. 


33879 Comparison of full-scale performance measurements of 
889-906 of In Eighth annual offshore techno conference. Vol. 

erence; Houston, Texas, 


of America (USA) @ May 15 
United vad of America MUSA) (3 May 1976). 
See CONF-760577—P1. 
This paper reviews measurements of wave induced motions 


semisubmersible drilling rig opera’ in the North Sea. The mea- 
surements were performed bear rom February 1974 until Janu- 


ary 1975 with the exception of the summer period June to Septem- 
ber. All recorded data were analyzed employing standard statistical 


33880 barge designed for rough seas. Rohmaller, 
P.L. oF Eight th annual offshore techno conference. 
Vol. 1 echnology Conference (1976). 
From tec conference; Houston, Texas, 
United States of America (USA) ¢ May 1976). 
SEMAC I, large 
a semisubmersible pipelay/derrick barge 
designed specifically for use in rough-sea areas, is now under con- 
struction and scheduled for completion in 1976. Bowe’ will be 
capable of i large diameter pipelines in exceed- 
ing 1200 ft. Mi can be made to ao tun barge for installing 


methods. Comparisons with experimental data derived from model 
tests and theoretical computations using advanced computer pro- 
grams, were carried out for a wide range of wave conditions. 
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ipelines in even greater water depths when the need arises. This 
paper describes the barge and discusses reasoning behind selection of 
the hull and equipment on it. 
33881 Seawater and subsurface water injection experience in 
West Delta block 73 waterflood Ogletree, J.0.; Overly, 
R.J. pp 643-650 of In Eighth annual offshore technology conference. 
Vol. 1. Dallas; Offshore Technology Conference (1976). 

From Offshore technology conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P1. 

Exxon’s experience with injection of seawater in an offshore 
Louisiana waterflood is presented and compared with the use of 
subsurface formation water. Seawater quality and its effect on forma- 
tion injectivity were studied and seawater was found to be unaccep- 
table as an injection fluid under the conditions evaluated. Fall-off 
tests and clay swelling studies, as well as actual experience, support 
this conclusion. S water has proved very satisfactory in this 
33882 Process for the production of from underground 
formations. Shu R.D. (to Texaco Development Corp.). 
ae” it 2,543,239/A/. 26 May 1976. 43p. (In 
(FRG). figs; 1 tab. Available from Dt. Patentamt, Muenchen 
The invention concerns a process for obtaining hydrocarbons 
from an underground formation. The formation is penetrated by at 
least one injector boring and one delivery boring. During this 
process, an aqueous solution of a surfactant is forced into the 
injection boring to trap the oil in the it. The surfactant is 
chosen from the group which has water-soluble salts of sulfonated, 
ethoxylated alcohols or sulfonated, ethoxylated alkyl phenols as well 
as mixtures of the same. The salinity of the surfactant solution should 
be approximately 6% of the total weight. The solution should have 
multivalent ions of calcium and magnesium of over 500 ppm and a 
temperature of at least approximately 50°C. The concentration of 
the surfactant should be approximately 0.05 to 5% of the total 
weight or, if preferred, approximately 0.1 to approximately 1% of 
the total weight. The volume of the compressed solution of the 
surfactant es a difference of approximately 2 to approximately 
75% of the pore volume or, if preferred, of approximately 10 to 
approximately 50%. Diagrams show the thermal de; tion of the 
surfactants at 204°C and with PH values of 1-9, the capillary 
displacement as a function of salinity, temperature, PH value, the 
concentration of the surface-treatment medium surfactant and of the 
salinity of the solution. 


33883 Equipment used for the completion of a well for petroleum 

or natural gas. Prenner, A.; Bear, J.; Tohar, D.; ay H. 

Patent 2,506,273/A/. 26 Aug 1976. (In 
1 fig. Available from Dt. Patentamt, Muenchen (FRG). 
Construction of a connection from the well casing to the oil 

or natural gas carrying layers. 

33884 Method to put into operation a process for underground 

oxygen into the deposit. 


extraction of energy sources by introducing 
Pusch, G.; Klatt, H.J.; Froehlich, W. (to Deutsche Texaco A.G.). 
German(FRG) Patent 2,505,420/A/. 26 Aug 1976. 17p. (In 


2 figs. Available from Dt. Patentamt, Muenchen (FRG). 


The basis of the invention is a process for putting under- 
ion agents are pressed into the upper part of the deposit; at 
the same time, however, an inert gas is forced into the lower part to 
prevent penetration by the detonation agents. After this, a gas with 
i concentration of oxygen and rate of compression is 
injected until ignition is indicated by a corresponding increase in 
temperature. The compression of the gas is continued until combus- 
tion has reached a pre-determined interval in relation to the injection 
boring. The rate of compression and/or concentration of oxygen is 
then increased up to a pre-determined maximum rate or concen- 
tration. Apart from oxygen, water is at the same time forced into the 
upper part of the deposit. 


33885 Exploitation of oceanfloor bound hydrocarbons. Victor, H. 
(Gesellschaft fuer Kernenergieverwertung in Schiffbau und Schif- 
fahrt m.b.H., Geesthacht-Tesperhude (Germany, F.R.). Inst. fuer 
Anlagentechnik). Meerestechnik; 7: No. 6, 181-187(Dec 1976). (In 
German). 
7 figs.; with refs. 
The production from offshore seams is supposed to 
7 the years past 1980. 
This compels the tndustey to 
estimated as promising. This com petro industry to 
development of new recovery systems which are economicall 


licable in water The ‘underwater 
(UWC) offers, compared with fixed exploitation platforms as are 


used nowadays, decisive advantages which will lead to a quick 
spreading. The following contribution outlines the present state of 
technology and points out the individual advantages and disadvan- 
tages of various basic concepts. Finally the strong points of the 
actual development activity are sketched. An entry of the German 
industry into this section of marine technology seems desirable and 
possible from a long-range point of view. 


33886 Well tool having an hydraulically releasable coupler com- 
ponent. Wetzel, R.J. (to Hydraulic Workovers, Inc.). US Patent 
3,997,006. 14 Dec 1976. Filed date 20 Dec 1974. ap. 

A well tool having a hydraulically releasable coupler compo- 
nent, a gravel packing apparatus and method for use therewith in a 
subterranean well having production tubing inserted therein, wher- 
ein said coupler comprises hydraulic means for releasing the tubing 
from the gravel pack apparatus without rotating said tubing when 
the coupler is activated and the tubing removed, the lower portion 
of coupler in the Xing the 
pro’ g a receptacle for a pac lement ially i 
therethrough. 20 claims, 8 figures. 


Time delay nipple locator and/or decelerator for pump 

down well tool string operations. Adkins, J.E. (to Otis Engineering 

Corp.). US Patent 3,997,003. 14 Dec 1976. Filed date 9 Jun 1975. 8p. 

A yieldable detent unit useful for pump-down well tool train 

is described that im) a selected time delay from 

moment of unit engagement with a stop shoulder in a tubing run 

until the detent stop action is released, thereby causing a controlled 

duration fluid = increase pulse to be generated in the pump 
down system. 14 claims, 2 figures. 


33888 Self-supported drilling riser. Ilfrey, W.T.; Todd, W.W.; 
Warriner, R.A. (to Exxun Production Research Co.). US Patent 
3,999,617. 28 Dec 1976. F:ted date 29 Sep 1975. 8p. 

Apparatus and methods are described for drilling a well into a 
submerged bottom from a floating drilling vessel while employing a 
riser pipe having positive buoyancy is disclosed. The riser pa 
extends between the vessel and the well and is comprised of an 
upper and a lower section. Means are connected to the lower section 
for imparting a buoyant force to it of sufficient magnitude to render 
it positively buoyant. Means are provided extending between the 
submerged bottom and the upper end of the positively buoyant riser 
section for restraining the lower section against upward movement. 
The upper section of the riser pipe may be disconnected from the 
lower section so that the vessel may abandon the well site. The 
lower riser section is left self-standing, connected to the wellhead. 14 
claims, 6 figures. 


33889 Lignosulfonates as sacrificial agents in oil recovery pro- 
cesses. Kalfoglou, G. (to Texaco, Inc.). US Patent 4,006,779. 8 Feb 
1977. Filed date 30 Jun 1975. 8p. 

A. process for producing petroleum from subterranean forma- 
tions is disclosed wherein production from the formation is obtained 
by driving a fluid from an injection well to a production well. The 
process involves injecting via the injection well into the formation 
an aqueous solution of lignosulfonate salt as a sacrificial agent to 
inhibit the deposition of surfactant contained in a micellar dispersion 
(microemulsion) on the reservoir matrix. Normally the process 
would be carried out by first injecting the lignosulfonates into the 
formation through the injection well and following them with a 
micellar dispersion which may contain lignosulfonates. The micellar 
dispersion would then be followed by a drive fluid such as water to 
push the dispersion to the production well. 9 claims. 


33890 Well testing apparatus. Cathriner, R.L. (to Atlantic Rich- 
field Co.). US Patent 4,006,630. 8 Feb 1977. Filed date 26 May 1976. 


A downhole well testing apparatus is described employing a 
mandrel which carries a testing means, the testing means being 
connected to an opening in the mandrel. A packing means is incor- 
porated for isolating the opening in the mandrel so that at least a 
portion of the formation to be tested is connected only to the testing 
means. 4 claims, | figure. 


33891 Back-off apparatus and method for retrieving pipe from 
wells. Henning, J.A. US Patent 4,007,790. 15 Feb 1977. Filed date 5 
Mar 1976. 10p. 

A new and improved apparatus and method are described for 
lowering the apparatus downwardly in a drill string on a wireline to 
releasably engage a recess in a threaded joint or collar of the drill 
string to prevent further downward movement of the apparatus. An 
explosive is detonated by manipulating a wireline actuated jar with 
repeated downward blows for exerting a jarring force to the joint as 
a result of the explosion to release the threads at the joint u 
simultaneous application of a back-off torque to the drill string. 
apparatus canbe released and removed from the well without 
breaking or ing the collar locating and supporting portion of 
the apparatus. 18 claims, 7 figures. 


33892 Method for recovery of crude oil from oil wells. Johnson, 
C.M. (to J. Carroll Baisch). US Patent 4,007,791. 15 Feb 1977. Filed 
date 7 Aug 1975. 6p. 
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A method of recovery of crude oil from oil bearing forma- 
tions and/or sands is described, es ly where the oil in such 
formations has been partly exhausted or depleted and will flow into 
the wells drilled into such formations at a very slow rate or not at a!l 
due to the high degree of viscosity of the oil. The method —— 
thinning the crude oil in the formation by introducing into 
well a thinning fluid, such as a solvent or mixture of solvents that 
will flow into the formation and thin the oil in the formation 
sufficiently so that it will flow into the well. A further step is 
the solvent either before the solvent is introduced into the well or 
after it is in the well and pressurizing the well to increase the 
penetration of the solvent into the formation. One method of heating 
the solvent in the well is to introduce water into the well, allow the 
solvent to rise to the surface of the water and introduce sodium into 
the well to cause a reaction with the water for producing heat and 
pressure. Heating the solvent increases its thinning action on the 
crude oil. 4 claims, 6 figures. 


33893 Surfactant oil recovery process usable in high temperature 
formations having high concentrations of pol: it ions. Maddox, J. 
Jr.; Tate, J.F. (to Texaco Inc.). US Patent 4,008,165. 15 Feb 1977. 
Filed date 7 Jul 1975. 14p. 

A three surfactant system usable in high temperature petro- 
leum formations is described which contains water having from 
about 200 to about 14,000 parts a million polyvalent ions such as 
calcium and/or magnesium dissolved therein and a pH of from 5 to 
9. A method of using the surfactant system for recovering petroleum 
from high temperature subterranean petroleum-containing forma- 
tions is outlined. The three component surfactant s comprises 
(1) water-soluble salt of an alkyl or alkylaryl sulfonate whan the 
alkyl chain may have from 5 to 25 carbon atoms, (2) a phosphate 
ester surfactant with an average molecular weight not to exceed 
1000, and (3) a surfactant having a betaine related structure. The 
surfactant combination is stable up to at least 225°F and resistant to 
bacterial attack and inhibits scale tote hoa 6 claims. 


33894 Hydraulic fracturing isethod using viscosified surfactant 
solutions. Meister, J.J. (to Phillips Petroleum Co.). US Patent 
4,007,792. 15 Feb 1977. Filed date 2 Feb 1976. 12p. 

Thixotropic compositions having initially relatively high vis- 
cosity which can decrease with time are prepared by admixing water 
and chloroform with an anionic surfacant, a cationic surfactant, an 
= to ——- the pH of the aqueous phase to 4.5 or less, and a buffer 

— are valuable drilling fluids, fracturing fluids, 
and surfactant Huis for chemical flooding in tertiary oil recovery. 4 


33895 Explosively actuated well tool having improved disarmed 
Boop, G.T. US Patent 4,007,796. 15 Feb 1977. Filed 


configuration. 
date 23 Dec 1974. 10p. 

There is disclosed a single wire as shot selective fire 
perforating gun for piercing oil field tubular goods, typically during 
the process of completing an oil or gas well. A switch in the gun 
electrically isolates an associated blastin cap and short circuits the 
terminals thereof until the associated blasting cap and perforating 
element are armed. of blasting cap-perforating 
of ene perforating clement pon 

one ‘orating element arming next adjacent blasting cap. 12 
claims, 5 figures. 


33896 Device for drilling a hole in the side wall of a bore hole. 
Jeter, J.D. (to Texas Dynamatics, Inc.). US Patent 4,007,797. 15 Feb 
1977. Filed date 4 Jun 1974. 18p. 

The device disclosed includes a housing which can be moved 
through the bore hole and anchored in the desired location for 
drilling a lateral hole. Located in the housing is a drill string guide or 
conductor having a bendable lower end. The conductor is movable 
to a position where its lower end is either inherently or forceably 
bent so that it provides a curved path leading toward the side wall of 
the bore hole. The conductor guides a drill string pose ya 
the conductor to cause the drill string to drill a lateral hole in 
side wall of the well bore. The drill string and conductor can be 
retracted into the housing when the lateral hole has been drilled, or a 
portion of the drill string may be left in the lateral hole as a drain 
pipe. 19 claims, 32 figures. 


33897 Oil recovery by low tension waterflooding. Waite, J.M. (to 
US Patent 4,008,767. 22 Feb 1977. Filed dete 
P. 


Oil recovery by low tension w is described in 
which the common-ion effect is employed to suppress divalent metal 
ions in the low tension slug. A low tension slug comprising an 
aqueous medium containing an agent effective to reduce the oil- 
water interfacial tension is injec oil 
tension slug contains a salt having an anion in common with an 
alkaline earth metal salt which forms part of the reservoir rock 
material and which acts as a potential contributor of divalent ions to 
the slug. Thus where the reservoir rock contains calcium sulfate, 
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sodium sulfate may be used in the low tension slug pA ges 
solubilization of the calcium sulfate into the low coal slug ¥ the 
common-ion effect. The low tension slug may be preceded by a 
pretreatment slug also containin 
an alkaline earth metal salt in reservoir rock material. 4 claims. 


33898 Oil recovery by waterflooding employing multicomponent 
Birk, S.C. (to Mobil Oil Corp.). US Patent 


surfactant systems. Bi 
4,008,768. 22 Feb 1977. Filed date 20 Mar 1975. 16p. 

A process is described for the recovery of oil from subterra- 
nean oil reservoirs by waterflooding employing an anionic-nonionic 
surfactant system which is particularly suitable for use in reservoirs 
in which the connate waters contain a high salt content, including 
divalent metal salts, or which may be employed in carrying out 
waterfloods in which the available injection waters exhibit a relative- 
pie salt content. The multifunctional surfactant system comprises 

face-active amide linked sulfonate anionic group and a surface- 


surfactant, an aqueous flocdins 
slug. 21 claims, 11 figures. 


33899 Oil recovery by microemulsion injection. Chang, H.L. (to 
Mobil Oil Corp.). US Patent 4,008,769. 22 Feb 1977. Filed date 30 


Apr 8p. 
for the recovery of oil from a subterranean oil 
is described the injection of a microemulsion 


i a 
sulfonate, an alkaline agent, and a monovalent salt. 15 claims, 1 
figure. 

PROCESSING 
REFER ALSO TO CITATION(S) 33604, 34211, 34226, 35419 
Katalizatory 


33900 gidrogenizatsii ( 
_ sii), (Hydrogenation catalysts (advances in catalysis and adsorption)). 


Sokol'skii, D.V.; Zakumbaeva, G.D.; Popova, N.M.; Sokolska 
A.M.; Zhubanov, K.A. Alma-Ata; ‘stvo Nauka Kazakhsko; 
SSR (1975). 307p. 

Recent studies in the area of the adsorption of hydrogen and 
organic compounds and the kinetics and mechanisms of their interac- 
tion in solution on group VIII metals are reported. Special attention 


inhomogeneous surfaces are examined The bedropenation of 
ccc 4 hydrocarbons on Rh catalysts is also 


33901 
prekinge nefteproduktov. (Aluminosilicate 
their properties during cracking of petroleum products). Masagutov, 
R.M. Moscow; Izdatel’stvo Khimiya (1975). 272p. 
_ The effect of different factors on the aging and poisoning of 


changes of the process indicators of cracking 
the catalysts are shown. The different methods for the prevention of 


val o mas from the are The 
possi 


33902 Method for the preparation of solid acid catalysts and 

E.A.; Howell, L.V.; Pitkethly, R.C.; Summerscales, A.B. (to British 
Ltd.). Patent 2,428,621/A/. 9 Jan 


Co. 
(In German). 
tabs. Available from Dt. Patentamt, Muenchen foo 
lysts, which are suitable for the use in hydrocarbon conversion 
reactions, according to a method characterized in that one converts 
compounds of the formula XF;, where X is phosphorus, 
antimony, bismuth, tantalum, vanadium or niobium, with an inorgan- 
_—_—— superficial hydroxyl groups and a ‘Ho value’ of 


Catalyst for the treatment of 


33903 
and method for its production. Weisang, ryt 


an aqueous solution having a salinity within the range of 3 to 25 wt 

solution of 

yjected which 

the surfactant 

The microemulsion may be injected in two portions with the termi- 

nal portion having lower concentrations of oil and co-surfactant than 

the initial The neutralized acids in the 

iS given | | | | or, com; 

Fran- 


JULY 31, 1977 


caise de Riffinage). German(FRG) Patent 2,455,375/A/. 28 Ma 


is suitable and meant for the treatment of hydrocarbons with 
gen, especially of petroleum fractions with a distillation interval 


corresponding to that of gasoline and naphta. 


(German Democratic Republic)). German(FRG) 
Patent 1,958,450/C/. 4 Sep 1975. 4p. (In German). 
1 fig. = from Dt. Patentamt, Muenchen (FRG). Addi- 


of hydrocarbons, in particular of 
n-paraffins, from hy: mixtures by adsorptive treatment of 
the hydrocarbon mixtures on molecular sieves is patented by the 
main patent 1645833. The present invention deals with a preferable 
design of the method mentioned. Namely, during the adsorption, 
to the stream accompanying gas mixture and/or to the desor- 
bate ammonia mixture behind the adsorbers. Steam is added to the 
stream accompanying gas mixture and/or to the desorbate ammonia 
Water or steam is added to the stream 
ying gas mixture and/or the desorbate ammonia mixture 
directly in front of the heat exchanger or cooler which cools the gas 
mixture down to temperatures below 150°C. Accompanying gas 
saturated with water through water washing at temperatures 
below 80°C is fed to the circuit. 


sow the catalytic cracking of hydrocarbons. 

McKinney, Oil Co.). German(FRG) Patent 
18 1975, 27p. (In German). 

1 fig. Available from Dt. Patentamt, Muenchen (FRG). 

of hydrocarbons including the cracking of eeeee a 
regeneration of the catalyst. It deals with an im apn byt 
cracking process and particularly with a comp of the combus- 
regenerator of a fluidized cracking unit with which no common 
carbon monoxide boiler is required. 


Lavrovskii, K.P. Moscow; Izdatel’stvo Nauka (1976). 384p. 
arious and technology of the 
hemical conversion of qe 


1 fig. A 


This device, however, is not immune to disturbance, as when chang- 
the water content B the emulsion, 


Watkins, C.H. (to Universal Oil Products Co 
a 24 Jun 1976. 6p. (In German 
Available from Dt. Patentamt, Muenchen 
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between the two hy Stages. 
temperatures pressures, product yields prod- 


acid from hydrocarbons. Mac’ 
et te | ; Baumann, G.P. (to Exxon Research and 
Patent 3,972,672. 3 Aug 1976. Filed date 3 


cidic gases, such as H2S, COS, CO2, and HCN, are removed 
pressed, water washed and scru' with an solution 
to separating at one hydrocarbon from other 

in the mixture. The liquid portion is stripped of H2S. The 

stripped vapors containing the stripped H2S may be recycled to the 
gas compression step. 6 claims, 2 figures. 


33910 Analytics of heavy crude oil fractions. Fehr, E. (1 


ASF 
A.G., Ludwigshafen am Rhein (Germany, F.R.)). ides! Keble 
Erdgas, Petrochem. Brennst.-Chem.; 29: No. 10, 466(Nov 1976). (In 


). 
1 tab.; 3 rets. Short communication only. 


33911 Situation of conversion techniques. Kamin, P.; Steffen, B. 
(Deutsche Shell A.G., Hamburg (Germany, F.R.)). Oel: 14: No. 12, 
1976). (In German). 


A’bre survey of the development of thermal nd catalytic 
conversion processes in petroleum is presented 


consumption in hydrotreating 
aspar, N.J. (to Exxon Research and Engi- 
tent 3,997,427, 14 Dec 1976. Filed date 24 Dec 


for hydrotreeting middle distillate fraction petro- 

leum feed stocks wherein hydrogen uirements for the tl 
treater are reduced by first passing the feed stock and steam to a 
steam hydroconversion zone over a dual function catalyst compris- 
ing molybdenum on a chromium supported on ferric oxide support 
or on a high surface area alumina support. In the steam hydrocon- 
version zone a portion of the feed reacts with the steam to produce 
hydrogen via a steam reforming reaction. This hydrogen is used in 
situ to saturate a substantial portion of the olefins and remove some 
of the sulfur compounds present in the feed stock, thereby partially 
Fefining same. The partly refined feed is then pased 10 hydro 
treating zone for further treatment with hydrogen 
requirements in said hydrotreating zone. 2 clans, 2 tion. 


33913 V of oil feed by addition of regenerated cata- 
lyst. McKenna, G.E. (to Phillips Petroleum Co.). US Patent 
3,9° 7,428. 14 Dec 1976. Filed date 6 May 1974. 
In the catalytic cracking of oil, es y in a riser-type of 
reactor together with sufficient regenerated catalyst to effect essen- 
complete vaporization of the oi] but with minimum crac! — 3 
Pretecobl erably the regenerated catalyst is cooled to about 900 to 1100° 
prior to contact with the oil. The mixture of oil and catalyst is 
through the riser until the oil is substantially vaporized and 
catalyst is added to effect 
the cracking reaction. 9 claims, 


33914 Hydrodesulfurization process employing a titanium 
moted catalyst. Beuther, H.; Chun, S.W.; Mon A.A. (to 
Research and Development Co.). US Patent 3,997,431. 14 Dec 1976. 
Filed date 24 Jul 1974. 20p. 

A process for the hydrodesulfurization of 


- 
14 Dec | 1976. Filed date 16 Apr 1975. 44p. 

A process is described for fixed bed h i 
nonssphalhe oll feed blend for a zeolitic FOC riser erecking system 
in which cracking occurs at a space velocity sufficiently high to 
prevent formation of a catalyst bed. It is shown that sulfur dioxide 
emissions from the zeolite catalyst regenerator associated with the 
riser are reduced to a lower extent than total sulfur removal from the 


33904 Method for the separation of hydrocarbons from hydrocar- 
bon mixtures by adsorption on natural and/or synthetic molecular 
33912 Reducin; 
leum fractions. Eng, 
neering Co.). US P: 
1975. 10p. 
33906 Kataliticheskie, termicheskie i radiatsionno-khimicheskie 
prevrashcheniya uglevodorodov. Izbrannye trudy. (Catalytic, thermal, 
and radiation-chemical conversion of hydrocarbons. Collected works). 
attention is given to the kinetics and mechanisms of hydrocarbon 
reactions, to new methods of processing crude oil, and the use of 
hydrocarbons as organic coolants in nuclear reactors. 
33907 Device to control the desalination and dehydration process 
for petroleum in an electro-dehydrator. Kusowskii, B.I.; Pawlow, 
N.L; Matiitschenko, A.P.; Sacharow, S.A.; Kirilin, A.F. (to 
Spetsial’noe Konstruktorskow Byuro po Avtomatike Promyshlen- 
nosti v Neftepererabotke i Neftekhimii). German(FRG) Patent 
2,226,656/C/. 22 Jan 1976. Sp. (In German). 
and den YOration processes if in 
the latter, the water-petroleum emulsion introduced is separated by 
an electric field into petroleum and salt water. Regulation of the 
dehydration and desalination process by means of the current differ- 
ence of two circuits in the emulgator, in which this difference 
controls the controlling unit of a regulating valve, via which salt described employing a catalyst comprising Group VI and Group 
water and dirt remains are removed from the dehydrator, is known. VIII metals supported on alumina and promoted with a minor 
amount of a Group IV-B metal. The process is particularly advanta- 
geous in the treatment of stocks containing substantial quantities of 
— . . . — residual components, asphaltic materials and metalliferous contami- 
This disturbance is removed according to the invention in that the nants, specifically stocks, such as, residual stocks. 19 claims. 
abrupt changes of current prior to the spark-over cause a forcibly 
increased through-flow amount of discharging salt water and dirt 33915  Hydrodesulfurization process involving blending high boil- 
remains for a certain time and thus prevent the full formation of an ing streams. Christman, R.D.; McKinney, J.D.; Readal, T.C.; Yanik, 
electric spark-over disturbing the operation of the dehydrator. 
33908 Process for the production of liquid petroleum gas by two- 
1 fi 
(FRG). 
The purpose of the invention is the production of the largest 
possible amounts of liquid petroleum gas, i.e. of a propane-butane feed oil. This indicates uneven sulfur removal in_ the 
concentrate, from comparatively heavy hydrocarbon materials. The hydrodesulfurization step whereby a smaller portion of sulfur is 
formation of low-valued side-products is to be suppressed to a large removed from the heavy portion of the feed from which the coke is 
extent. The method is based on a two-stage hydrocracking process in derived than from the lighter portion of the feed. The present 
an integrated network operation without pressure release, cooling invention demonstrates a synergistic effect upon sulfur removal from 
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the heavy portion of the feed by widening the perme 4 range of the 
feed and this synergistic effect is converted to practical advantage by 
reducing the amount of hydrodesulfurization catalyst in proportion 
to said synergistic effect, thereby keeping hydrocracking to a speci- 
fied low level. The boiling range of the feed is widened by adding to 
the higher boiling portion of the feed a portion of a second stream to 
lower the average boiling point of the hydrodesulfurization feed 
whereby the sulfur content of the remaining portion of the second 
stream is sufficiently low that the second stream does not require 
desulfurization. The further discovery is demonstrated herein thatthe 
ratio of gasoline to total conversion during the subsequent riser 
cracking step of the hydrodesulfurizer effluent is enhanced by reduc- 
ing the amount of the hydrodesulfurization catalyst as permitted by 
said synergistic effect. 5 claims, 7 figures. 


33916 Reforming catalyst. Rashkin, J.A. (to Cities Service Oil 
Co.). US Patent 3,997,429. 14 Dec 1976. Filed date 26 Mar 1971. 6p. 

A reforming catalyst for converting hydrocarbons into aro- 
matics is described. It comprises minor amounts of platinum and 
cadmium and chloride on an alumina support. Preferably the cadmi- 
um is in the amount of about 0.2 percent wt. and the platinum is in 
the amount of about 0.4 percent wt. and the chloride is in the 
amount of about V.1 percent wt. to 2.0 percent wt. of the catalyst. 7 
claims, 5 figures. 


33917 Process for the production of benzene, cyclohexane, and 
motor fuel from a C; hydrocarbon stream. Drehman, L.E. (to Phillips 
—— Co.). US Patent 4,000,206. 28 Dec 1976. Filed date 16 Oct 
1975. 8p. 

A C, hydrocarbon stream is converted to benzene, cyclohex- 
ane and a motor fuel blending stock by a combination of —_ 
comprising fractionation, hydrogenation and isomerization of 
fractions boiling in the isohexanes range and above the n-hexane 
range, and reforming of the fraction boiling in the n-hexane range 
and separately recovering a motor fuel blending stock, cyclohexane, 
and benzene as products of the process. 10 claims, 1 figure. 


33918 Process for the production of low-sulfur-content hydrocar- 
bon mixtures. Christensen, R.I.; Gould, G.D. (to Chevron Research 
Co.). US Patent 4,006,076. 1 Feb 1977. Filed date 2 Jun 1975. 18p. 
Hydrocarbon mixtures having low sulfur contents are 
tained from sulfur-containing vacuum gas oils by hydrodesulfurizing 
the gas oils under mild hydrodesulfurizing conditions, including use 
of (1) a select high-activity hydrodesulfurization catalyst, (2) a 
temperature 550 the range 550 to 850°F, and (3) a hydrogen partial 
pressure in the range 300 to 800 psig. New and advantageous results 
are obtained by integrating the foregoing process with one or more 
other process steps including: (1) hydrodesulfurization of sulfur- 
containing vacuum residuum, (2) solvent deasphalting of vacuum 
residuum, or (3) hydrodesulfurizing a vaccum residuum and delayed 
coking at least a portion of the product. 26 claims, 4 figures. 


33919 Combined desulfurization and hydroconversion with alkali 
metal oxides. Baird, W.C. Jr.; Bearden, R. Jr. (to Exxon Research 
and Engineering Co.). US Patent 4,007,109. 8 Feb 1977. Filed date 
28 Apr 1975. 10p. 

Heavy carbonaceous feeds, including various sulfur-contain- 
ing heavy petroleum oils, are simultaneously desulfurized and sub- 
jected to hydroconversion by contacting these feedstocks with alkali 
metal oxides in a conversion zone maintained at elevated tempera- 
tures and in the presence of hydrogen. In this manner, the feeds are 
substantially desulfurized, and significant upgrading of the feed- 
stocks is also obtained as demonstrated by decreased Conradson 
carbon, increased API gravity, and conversion of a substantial 
portion of the 1,050°F+ portion of the feedstream. In addition, 
methods for the regeneration of the alkali metal oxides from the 
alkali metal sulfide salts produced in the reaction zone are disclosed. 
12 claims, 1 figure. 


33920 Residua desulfurization with sodium oxide and hydrogen. 
Bearden, R. Jr. (to Exxon Research and Engineering Co.). US 
Patent 4,007,110. 8 Feb 1977. Filed date 28 Apr 1975. 12p. 

Heavy petroleum oils, preferably whole crude or residua, are 
desulfurized and upgraded by contacting the petroleum oil with 
sodium oxide in the presencr. of hydrogen at elevated temperatures. 
The resulting mixture comprising desulfurized petroleum oil and a 
dispersion of sodium salts, primarily sodium sulfide and sodium 
hydroxide, is separated by conventional means and sodium oxide is 
regenerated from the salts. 12 claims, 1 figure. 


33921 Residua desulfurization and hydroconversion with soda- 

mide and hydrogen. Baird, W.C. Jr. (to Exxon Research and Engi- 

= US Patent 4,007,111. 8 Feb 1977. Filed date 28 Apr 
12p. 

Sulfur-containing petroleum oil feedstocks which include 
heavy hydrocarbons constituents undergo simultaneous desulfuriza- 
tion and hydroconversion by contacting such feedstocks with soda- 
mide in the presence of hydrogen and at elevated temperatures. The 
mixture of reaction products resulting from the above procedure can 
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which has been substantially desulfurized and demetallized and 
significantly upgraded as demonstrated by a reduced Conradson 
carbon content and an increased API gravity. 19 claims, 1 figure. 


33922 Method of controlling a distillation column for topping 
crude petroleum. Benker, G.; Louvel, B.; Tauszig, D.; Vourron, B. 
(to Institut Francais du Petrole, des Carburants et Lubrifiants et 
Entreprise de Recherches et d’Activites Petrolieres Elf). US Patent 
4,007,112. 8 Feb 1977. Priority date 30 May 1974, France. 10p. 

The method consists in preparing from the crude petroleum 
being Cee a representative cut constituting a vaporized frac- 
tion having a known yield, in plotting the true boiling point curve of 
the cut by ae analysis and by integration of the 
quantitative signal produced as a result of the analysis. The informa- 
tion obtained from the analysis is processed in order to operate a 
control unit for generating signals which serve to adjust the rates of 
withdrawal of cuts at different p i levels of the 
column. 3 claims, 4 figures. 


33923 Alkylation catalyst for production of motor fuels. Brock- 
ington, J.W. (to Texaco Inc.). US Patent 4,008,178. 15 Feb 1977. 
Filed date 11 Apr 1975. 12p. 

A liquid phase for of alkylate 
useful as motor fuel is described, wherein low molecular weight 
isoparaffin hydrocarbons are alkylated with olefin hydrocarbons in 
the presence of a catalyst comprising HFSO; and H2SO, in weight 
ratio of from about 0.11 to 1 to about 0.32 to 1, a. having 
a titratable acidity in the range of 16.5 to 21 milliequivalents per 
gram, and which may contain about 0 to 3 weight percent water and 
about 0 to 10 weight percent acid oils. 2 claims. 


33924 Fractionation to remove a high-boiling material and a 
dissolved substance. Gewartowski, S.A. (to Universal Oil Products 
Co.). US Patent 4,008,150. 15 Feb 1977. Filed date 4 Jun 1975. 10p. 

An improved method is described of simultaneously remov- 
ing high-boiling materials and a volatile dissolved substance, such as 
oxygen, from a hydrocarbon stream as is ag ea po in feed prepara- 
tion columns. About 25 to 75 percent of the feed stream is vaporized 
in a flash zone, and the vapor stream from the flash zone is combined 
with the overhead vapor stream of a fractionation column. The 
liquid remaining after the flash operation is passed into a lower 
intermediate point of the fractionation column. The high-boili 
materials are removed at the bottom of the column, and the product 
stream is removed from the fractionation column at a higher inter- 
mediate point. 5 claims, 1 figure. 


33925 Process of hydro-refining hydrocarbon oils. Itch, T.; Sa- 
kurada, S.; Okano, S.; Obayashi, T. (to Toa Nenryo Kogyo Kabu- 
shiki Kaisha). US Patent 4,008,149. 15 Feb 1977. Priority date 18 


Apr 1975, a 14p. 

A hydro-refining catalyst comprising at least one hydrogena- 
tion metal component ‘mr’ on an alumina or alumina-contain- 
ing carrier containing from about 5 to 25 wt. percent silica is 
from about 250 to about 300 m2/g and a pore volume distribution 
characterized in that (1) the volume of pores having a diameter of 60 
to 150 A is at least about 80 t of the volume of pores having a 
diameter of 0 to 150 A, (2) the volume of pores having a diameter of 
150 to 300 A is less than about 20 percent of the volume of pores of 0 
to 300 A, (3) the volume of pores having a diameter of 150 to 2,000 
A is less than about 0.01 g, (4) the volume of pores having a 
diameter of 0 to 600 A is in the range of from about 0.45 to about 
0.60 ml/g. The catalyst is used in the hydro-refining of heavy 
hyd: oils containing sulfur, nitrogen, and metal contami- 
nants. 10 claims. 


33926 Process for regenerating a solid copper—chromium reac- 
tant used in the removal of hydrogen sulfide from 
gas. Jacobson, R.L.; Gibson, K.R. (to Chevron Research Co.). US 
Patent 4,008,174. 15 Feb 1977. Filed date 19 Jan 1976. 8p. 
A process is disclosed for regenerating a solid reactant com- 
on 


solid 


PRODUCTS AND BY-PRODUCTS 
REFER ALSO TO CITATION(S) 33933, 34212, 35420 


33927 (AD-A—027960) Systems of the petrochemical in- 
dustry. Technical report. M.A.; Rudd, D.F. 


a porous _ support when the reactant has been expended by 
reaction with hydrogen sulfide contained in hydrogen recycle gas in 
a hydrocarbon reforming system, regeneration a accomplished 
by: (a) contacting the expended solid reactant with dilute wey ne in | 
an inert diluent gas at a temperature in the range from 200° to 425°F; 
(b) contacting th= solid material from step (a) with hydrogen at a 
pr in the range from 300° to 500°F; and (c) contacting the 
terial resulting from step (b) with an inert gas at a tempera- 
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(Wisconsin Univ., Madison (USA). Mathematics Research Center =f 
Apr 1976, Contract DAAG29-75-C-0024. 46p. (MRC-TSR—1622 


ones in part by National Science Foundation, Washing- 
ton, D.C. and Exxon Chemical Co., Florham Park, N.J. 

The modern petrochemical industry i is the result of the action 
over decades of incompletely understood economic, technical, and 
— forces. It is to be hoped that this — industrial system 

evolved into an efficient and flexible _— er of the needs of the 
economy. The authors seek to determine the strengths and weak- 
nesses of the industry and to perceive opportunities for further 
pay A systems model of the industry provides the neces- 
t. A criterion of efficient feedstock utilization on the 
Ge roduces the dominant structure of the 
actual industry, thereby ing credence to the model and the 
performance criterion. Fourteen of the twenty chemicals for which 
the current production — differ from those proposed by the 
model are the subject of current development interest. The remain- 
ing six chemicals are produced in the model by currently obsolete 
processes that may be revived. The response of the verified model to 
scenarios of potential future developments provides Ags of a. 
ture for planning the long-range development 


(GRA) 
33928 Pro-static agents in jet fuels. Final 
H.F. (Naval Research Lab., 


phase report. Leonard, J.T.; Bogardus, 
Washington, D.C. (USA)). 16 Aug 1976. 39p. (NRL—8021). NTIS 
- Sponsored in part by American Petroleum Inst., Washington, 


D.C. 

The effects of a wide variety of polar compounds and fuel 
additives on both the electrical conductivity and electrostatic charg- 
ing tendency of both silica gel treated n-heptane and Jet A fuels have 
been examined. Conductivity was determined by ASTM D3114 and 
charging tendency by measuring the current developed as the hydro- 
carbon liquid passed through an electrically isolated filter holder 
containing a paper, fiberglass or teflon screen filter. Of all the 
compounds and additives tested, water came closest to fulfilling the 
definition of an ideal pro-static agent, viz, a compound that greatly 
increases the charging tendency of a fuel without increasing its 
conductivity. After saturation with water, the charge density of 
clay-treated Jet A fuel increased by a factor of 23 and that of an 
untreated Jet A by a factor of 7. The conductivities of both fuels 
remained essentially the same. Since water did not increase the 
charging tendency or conductivity of silica gel-treated n-heptane it 
was concluded that it is not water - se, but rather its interaction 
with some constituent in the jet fuel that is responsible for its pro- 
static effect. (GRA) 


33929 Symposium on microbiological processes in petroleum and 
symposium on new hydrocarbon chemistry. PVol. 21, No. 3. 

Ball, J.S. (ed.). ; American Chemical Society (1976). vp. 

(CONF-760458—P3; INF-760826—P5). Atlantic Richfield Co., 


i meeting of the American Chemical Society; 

570 New York, United States of America (USA) (4 Apr 

ium on Microbiolo- 

and the Symposium on New Hydrocar- 


Univ. of Glasgow). Prepr. Din. Pet Chem. Am. Chem. 
Lamb, J. (Univ. of Glasgow). Prepr., Div. Pet. Chem., Am. 
Soc.; 21: No. 3, 520-540(1976). 
From National meeting of the American Chemical Society; 
New York, New York, United States of America (USA) (4 Apr 


1976). 

See CONF-760458—P3; CONF-760826—P5. 

Viscoe! properties of liquids measured principally by 
sonic techniques are reviewed. Empi correlations of the viscoe- 
lastic properties are discussed and correlated to molecular structure. 


33931 Elastohydrodynamic film thickness and flash temperature. 

Kauzlarich, J.J.; Jamison, W.E.; Mochel, E.V. (Univ. of Virgin 
Charlottesville). ” Prepr., Div. Pet. Chem., Am. Chem. Soc.; 21: 
541-561(1976). 

From National meeting of the American Chemical Society; 
~~ New York, United States of America (USA) (4 Apr 
1 

See CONF-760458—P3; CONF-760826—P5. 

bearings, cams 


cams and gears generate load- 
il films in accordance with elastohydrodynamic theory. 
thickness. If the operating are incorrect, the film becomes 
metallic contact resulting 


typical oil viscosity this assumption gives good results, but as these 
parameters are increased isothermal calculations can give significant 


errors. A thermal correction factor discovered in recent years can be 
applied to the isothermal equations to give good results over a 
thickness correction factors consid- 
ering the roughness of the surfaces and the effect of lubricant 
starvation are discussed. Flash temperature rise in the bearing con- 
junction due to sliding is briefly considered. 


HEALTH AND SAFETY 
REFER ALSO TO CITATION(S) 33957 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 35402, 35423, 35425 


its relationship to projected Alaskan oil demand. Welch, J.; Dobey, 
P.L. (Alaska State Dept. of Natural Resources, Anchorage (USA). 
Div. of Geological and Geophysical Survey). Feb 1976. 20p. Dept. 
of Natural Resources, Anchorage, AK. 

Royalty oil (state share of oil production on lands leased from 
the state) projections for the years PI976 to 1995 range from 7.62 
million barrels ay 4 year in 1976 to 95.20 million barrels of oil 
per year in 1983. In 1983 Prudhoe Bay reaches its maximum pipeline 
output of 2 million barrels/day and the Cook Inlet production 
decline begins to take effect on the royalties received. Over the 
entire period 1976-1995 the state is projected to receive approximate- 
ly 1,418,278,000 barrels of hte < state royalty. During this same 
period of time, Alaskan d ry ge to range from 24 
million barrels of oil toe wey in “197 to 94 million barrels of oil 
equivalent in the year 1995. The cumulative value for the period 
yielded a maximum of 1,108,000,000 barrels of oil equivalent. Royal- 
ty oil surplus from Prudhoe Bay was then determined and found to 
range from 7 million barrels of oil in 1978, to 54 million barrels of oil 
in 1983. Again, in 1983 Prudhoe Bay reaches its maximum pipeline 
output and the Cook Inlet production decline results in a decrease in 
royalty surplus. A maximum cumulative figure of 596 million barrels 
of oil comprised the surplus for the entire period. It should be noted 
that the period of time in which supply actually exceeds demand 
occurs only during the years 1978-1992. Before and after this period, 
demand exceeds supply, and no royalty surplus exists. 


33933 (PB—255625) Residuum and residual fuel oil supply and 
demand in the United States, 1973—1985. Final report, Nov 1975— 
Apr 1976. Monk, J. Jr.; Menino, M.; Quackenbush, E.; Godley, N.; 
Clark, L. (Little (Arthur D.), Inc., Cambridge, Mass. (USA)). Jun 
1976. Contract EPA-68-02-1332. 265p. NTIS $9.00. 

The report gives results of a study of the supply and demand 
of —- residuum in the United States, now and in 1985, with 
—_ emphasis on residual fuel oil. The report details the 

rical uum balance, then examines the major factors which 
affect the ——~ and demand. Factors include governmental influ- 
ences, foreign factors, energy pre roduction trends, demand trends, 
technological innovations in sulfur removal processes, and residual 
fuel oil handling problems. Based on these factors, a potential 1985 
residuum supply scenario is formulated and discussed. The sensitiv- 
ity of the future scenario to the influence of the various factors is 
also examined. (GRA) 


33934 Ekonomicheskie problemy razvitiya neftyanoi promyshlen- 
nosti zapadnoi Sibiri. (Economic problems in the development of a 
(373) 14 a4p. in western Siberia). Karyagin, LD. Moscow; 
1 1 
This book presents the main economic problems of develop- 
ing a petroleum industry in Western Siberia. A look is taken at the 
most important economic problems of geological survey studies, 
field development, transport, and well drilling in the Far North. The 
15 refs. 


WASTE MANAGEMENT 


33935 pop ang pp 58-69) Vanadium recovery from 
Venezuelan fuel oil. O'Neal, A.J. Jr. (Long Island 
NY). 1976. 
utilization symposium; St Louis, 
Missouri, United States of America (USA) (24 Mar 1976). 
In Ash utilization. 
In 1975 the Long Island Lighting Company produced about 
it of the vanadium needed in the production o' ferrovana- 
y the metals industry. Over $1 million extra revenue was 
vin for this by-product, reducing electric generating costs by 


PETROLEUM 3483 
in severe surface distress or untimely failure. EHD theory usually 
assumes that isothermal conditions — For low speeds and 


- 


0.4 percent. More than 3300 tons of solid waste were stripped from 
combustion gases, protecting the environment in the vanadium re- 
covery process. There are practically no costs in vanadium recov- 
ery. Thus the electricity consumer gets his electric energy at 0.4 
percent less cost than it would otherwise be. This is a major step 
toward pollution control at a profit, rather than at some high cost to 
the public. The vanadium recovery processes at LILCO and some of 
the continuing research efforts aimed at even better yield efficiencies 


are described. Vanadium, its availability and deposit locations, its 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 33929, 35424 


33936 (AD-A—029126) Oil spill identification bibliography. 

Bentz, A.P. (Coast Guard Research and Development Center, 

oo Conn. (USA)). Mar 1976. 9p. (CGR/DC—3/76). NTIS 
3.50. . 

This net resulted from an up-to-date review of the 
literature (through March 1976) on oil spill identification. It includes 
some of the latest state-of-the-art techniques, e.g. low temperature 
luminescence, field ionization mass spectrometry, double-beam flu- 
orescence and simultaneous high resolution dual detection gas chro- 
matography. It includes 96 references, some of which are themselves 
review articles that will provide interested readers with more lead- 
ing references as well as the names of current researchers in the field 
of oil identification. Two major sources of non-refereed pa are 
included because they present the very latest technology. They are: 
(1) the Abstracts of the annual ‘Pittsburgh Conference on Analytical 
Chemistry and Applied Spectroscopy (designated Pitts. Conf.); and 
(2) the biannual ——- of the joint ‘Conference on Prevention 
and Control of Oil Pollution’ (designated as Joint Conf.) sponsored 
by the U.S. Environmental Protection Agency, the U.S. Coast 
Guard and American Petroleum 
proceedings). For convenience, papers ing with a single yt- 
ical pe nl have been placed together. (GRA) 


3 (NTIS/PS—76/0701) Oil pollution detection and sensing 
(a bibliography with abstracts). Report for 1964—Jul 1976. Smith, 
M.F. (National Technical Information Service, Springfield, Va. 
(USA)). Sep 1976. 239p. NTIS $25.00. 

Supersedes NTIS/PS—75/595. 

Research on oil and hydrocarbon detection, sampling, and 
monitoring methods and instrumentation are cited. Included are 
techniques related to chromatography, infrared spectroscopy, light 
scattering, fluorescence, mass spectroscopy and remote sensing. 
majority of abstracts deal with oil spills; however, abstracts on oil 
detection in industrial wastes and sewage are included. (This updat- 
ed bibliography contains 234 abstracts, 58 of which are new entries 
to the previous edition.) See also NTIS/PS-75/152, Oil Spill Biode- 
terioration, NTIS/PS-75/542, Oil Spill Removal, and S/PS-76/ 
0036 and NTIS/PS-76/0037, Water Pollution Detection. (GRA) 


33938 (PB—254669) Social and economic impact assessment of 
Alaska Outer Continental Shelf petroleum development. Study plan 
report. (Alaska Univ., oa (USA). Sea Grant Program). Dec 
ey Contract DI-AAS 6-2. 100p. (SeaGrant—75-15). NTIS 
This report treats the complex interrelations among the phys- 
ical, economic, social, individual human and political phenomena 
which condition human welfare. The analysis is organized in terms 
of geographic entities - the state of Alaska as a whole, the several 
regions within which the oil and gas development will take place 
and, within these regions, the local communities or places of 
(GRA — where social-cultural integration takes 


33939 System model development of two fast current oil removal 
systems. Ard, R. Jr.; Ayers, R.; Beach, R. PP 857-865 of oe 
annual offshore technology conference. Vol. 3. Dallas; 
Technology Conference (1976). 

From Offshore weeny, 1 conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 


See CONF-760577—P3. 


Presently, the effective removal of oil spills is limited to 
current speeds of about one knot. There are several high risk areas of 
the country where currents are in excess of one knot. To be able to 


effectively recover spilled oil in these areas, the Coast Guard has 
initiated a program to develop suitable systems. This program and 
the results to date on a skimmer and a sorbent belt are discussed 
herein along with its projected future direction. 


offshore technology conference. . 3. Dallas; 
ogy Conference (1976). 


ERDA ENERGY RESEARCH ABSTRACTS 


ERA VOL. 5-2, NO. 14 


From Offshore conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 
CONF-760577—P3. 


i F . 
systems/procedures 
of a significantly improve 


33941 Ferromagnetic sorbent system for oil spill recovery. Tur- 
beville, J.E. (Univ. of South Florida, Tampa). 883-888 “> 


Eighth annual offshore conference. Vol. 3. 


shore Technology Conference (1976). 

From Offshore technolo conference; Houston, Texas, 
United States of America (USA) 61 May 1976). 

See CONF-760577—P3. 


Recent efforts to improve the quality of ic sor- 
bents have shown that the problems normally associated with sor- 
bent systems of oil spill recovery can be virtually eliminated. It is 
now possible to —<— a reusable ferromagnetic polyurethane foam 
product in less ten minutes by ae ee 
— (Hypol). In addition to being a recycleable, oil-absorbing 
foam, the ferromagnetic properties of the product provide a 
“handle” for its removal from a water surface. A 24-foot portable oil 
spill recovery unit incorporating magnetic principles is being devel- 
oped. This prototype recovery unit is expected to be ready for initial 
in-situ testing by September 1976. Details of the ferromagnetic 
sorbent concept and principles by which the recovery unit functions 
are discussed. Sorbent requirements, oil recovery rates, and oper- 
ational costs are proj on the basis of laboratory experiments. 


33942 Analysis of an emulsified oil slick. Collins, D.J. (Univ. of 
Louisville, KY); MacKay, G.D.M.; Wong, K.T. pp 889-899 of In 
Eighth annual offshore technology conference. Vol. 3. Dallas; Off- 
shore Technology Conference (1976). 

From Offshore wore, conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

on hanical nonporous booms as oil-spill 

formance of mec’ non as 

containment devices has been studied previously, and the behavior 
of contained oil slicks has been observed and analyzed. These 


plastic slicks to be more stable 
33943 Tests of oil recovery devices in a broken ice field. Getman, 
J.H.; Schultz, L.A. pp 901-916 of In Eighth annual offshore technol- 
i erence. Vol. 3. Dallas; Offshore Technology Conference 
‘From Offshore conference; 
United States of America (USA) (3 May 1976). 
See CONF-760577—P3. 
Guard recently Competed ato phase testing program 
program 
ice field at below 


Houston, Texas, 


and a crude oil similar to Prudhoe Bay crude oil, and in nominal oil 
thickness of '/2 inch and 2 inches. These tests demonstrated that 
with minor hardware modifications and the operating proce- 
dunes oll spilled in a broken 
ice field of moderate ice piece size. The Phase II test program was 
primarily directed towards the evaluation of modifications intended 
to improve the performance of the devices when operating in broken 
ice cover, and the determination of the variation in oil 

performance with variation in forward speed and drum or beit 


the Phase I were ing tests to determine natural 
equilibrium slick thickness of the oils tested, and brief oil recovery 


performance tests of the oil recovery devices at low temperatures in 
open water. Tests of the modified Lockheed and Marco devices 
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This paper describes means to minimize the risk of accidental 

discharges of harmful cargoes at conventional pier and sea island 

facilities. The scope of the investigation includes the berthing, moor- 

ing and cargo transfer phases of the terminal operations. Areas 

requiring improvement were established after reviewing the major 

causes of spills, current governmental regulations, and operating 

practices at several locations. The specific measures proposed can be 

classified in two categories: (1) Instrumentation systems and (2) 

Procedures to improve personnel performance. Many of the con- 

cepts discussed in the paper can be implemented immediately at most 

) Pe facilities; others will depend upon the terminals past experience and 

investigations are restricted to viscous oils that are Newtonian fluids. 

Some oils form water-in-oil emulsions, which are Bingham plastic 

and behave differently than Newtonian fluids. In this oak, the 

stability of contained Bingham — oil slicks under the action of 

water current is investigated. The analysis is based on assuming a 

simple airfoil —y ~ for the slick and calculating shear stress from 

boundary layer theory. The effect of dynamic forces on internal 

stresses is included in the study. The - shows ; 

freezing temperatures. The Phase I program consisted of tests of 

Lockheed and Marco oil spill recovery devices to determine their 

performance when operating in an oil/ice/water environment. Tests 

were conducted in both salt and fresh water ice, with No. 2 fuel oil 
33940 Means of minimizing pollution at conventional pier and sea 
island facilities. Fetters, C.H. Jr. 867-882 of In Eighth annual 
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ed that li ope poe 
water or in broken ice cover. Heavy oils in broken ice cover will, 
however, achieve a natural equilibrium thickness many times greater 
than the open water thickness due to the partial containment of the 
oil by the broken ice pieces. 


33944 Performance tests of off-the-shelf oil skimmers. 
R.A. 917-930 of In Eighth annual offshore technology confer 
ence. Vol. 3. Dallas; Offshore Technology Conference kre 6). 

From Offshore technology conference; Houston, Texas, 
United States of America ag May 1976). 

See CONF-760577—P3 

Five advancing-type commercially available oil skimmers 
were tested at the EPA's OHMSETT facility. Four were found to 
greater than 1.25 kt to 1.5 kt. One device, the Cyclonet, recovered 
gpm to ene. S| in design, use, testing 
mg for the these types of skimmers are suggested. 


High seas oil spill control program of the Supervisor of 
Saag, USN Sea, R.L. pp 931-943 of In Eighth annual offshore 
conference. Vol. 3. Dallas; Offshore Technology Confer- 


Houston, Texas, 


of Sel U.S. Navy, 
World War II as the Government's focal point for shi 


matters, has taken on a new responsibility; the cleanup P Navy 


and elsewhere result of 
and operational experience 


rom Offshore conference; 
United May 1976). 
See CONF-760577—P3 
On June 1, 1974, a nineteen month study was initiated be- 
tween the United’ States Coast Guard and Texas Tech University. 
The overall purpose of this contract was to develop a sorbent 


results of this effort have shown that the concept of 
as operated was ry apd retrieving ximately 95 percent of 
the oil confronted for water velocities of 2 feet Sassunt-on ten 
and dispersion ratios of 003 pounds, or greater, cotton per pound 


33947 Microbial metabolism of polycyclic aromatic hydrocar- 
bons. Gibson, D.T. (Univ. of Texas, Austin). Prepr., Div. Pet. Chem., 
Am. Chem. Soc.; 21: No. 3, 409(1976). 
From National meeting of the American Chemical Society; 
aan New York, United States of America (USA) (4 Apr 
CONF-760826—P5. 


microor, 
will oxidize a variety of relatively simple polycyclic hydrocarbons. 
Aromatic hydrocarbons are toxic and in several instances carcino- 
genic for mammalian cells. Recent evidence indicates that the phys- 
iological effects of this class of com are due to oxygenated 
metabolites rather than the parent h Thus, the 

of molecular oxygen into the aromatic nucleus lead to 


temperatures leads to the formation of petroleum. The 
its are ex — and 
by the presence of alkyl pin my Apart the 
simple molecules discussed above, nothing is known about the 
metabolic activation of the tens of thousands of ——_—o- com- 


pounds that are leum. It is possib 
for biological degradation. 


POLICY, LEGISLATION, AND REGULATION 
REFER ALSO TO CITATION(S) 35421, 35425, 35427 


volvement in non-oil energy alternative. (Phoenix Associates, Inc. 
Gaithersburg, Md. (USA)). 18 Jun 1976. 39p. Library of Congress, 
DC. 
esults of an investigation of the feasibility of establishing a 
statistical data base describing the involvement of major oil ey 
nies in the ownership and control of non-oil energy resources from 
1970 to date are presented, including a review of past and ao 
related studies and a summary of 
company involvement in non-oil energy resources. Representative 
data are presented for the companies which were studied. All readily 
— sources of information were utilized. Note: the data base is 
complete and is only meant to present a general overview of the 
ps of each fet the involvement. The total absence of any 


revenue data reflects policy of oil com; to 
panies to report only 
33949 (PB—253315) Alternative energy leasing strategies and 
schedules for the Outer Continental Shelf. Agricultural economics 
Kalter, R.J.; Tyner, W.E.; — D.W. — 


research report. 
Univ., Ithaca, N.Y. (USA). Dept. of Agricultural Economics). Dec 
1975. 197p. NTIS 50. 

National Oceanic and 


Sponsored in part b Atmospheric 
Administration, Rockville, Ma. Office of Sea Grant and New York 
Sea Grant Inst., Albany. 

The effects of alternative leasing systems and schedules on 
United States Continental Shelf en energy development 
are examined. Topics covered are: (1) the Uni States Outer 
Continental Shelf ance ener, Be pes (2) alternative OCS leasing sys- 
tems; (3) costs of 1 production; and a a —— id 
alternative OCS leasing systems and schedules. A = 
source leasing model is included. (G 


33950 (PB—253759) Economic impact of EPA’s regulations on 
the petroleum refining industry. Vol. I. Executive summary. Final 
report. Hart, D.; Sobotka, S.; Johnson, W. (Sobotka and Co., Inc., 
pe yng Conn. (USA)). Apr 1976. Contract EPA-68-01-2830. 39p. 


NTIS $4 
The economic im; of EPA regulations 1974-83 on petro- 
leum refiners is disc . The regulations taken into account are air 
emissions, water effluent standards, and product quality (lead in 
line and residual fuel oil desulfurization). Assumptions are that 
fi) ) price controls will lapse according to the currently legislated 
and that, (2) consistent continued 
tariff protection adequate to insure the growt petroleum product 
consumption in the U.S. will be furnished U.S. refineries. (GRA) 


33951 (PB—253760) Economic impact of EPA's regulations on 
the industry. Vol. II. Part one and two. 
description and technical Final report. Hart, D.; Sobotka, S.; 
Johnson, W. (Sobotka and Co., Inc., Stamford, Conn. (USA)). Apr 
1976. 2830. 210p. NTIS $7.75. 

t of EPA regulations 1974-83 on petro- 
emissions, 


. The ——— taken into account are air 
water effluent standards, roduct quality (lead in 

gasoline and residual fuel oil poe ed (GRA) 
the —~ = refining industry. Vol. III. Part three. Economic impact 
analysis. Final report. Hart, D.; Sobotka, Ss Johnson, W. (Sobotka 
and Co., Inc., Stamford, Conn. (USA)). Apr 1976. Contract EPA-68- 


210. f EPA regulations 1974-83 
ned on petro- 


The regulations taken into account are air 
i t standards, and product quality (lead in 


33953 Petroleum and natural gas from the North Sea. Pt. 2. 
Development and state of the concession conditions. Schuermeyer, G. 
(DEMINEX Deutsche Erdoelversorgungsgesellschaft m.b.H., Dues- 
seldorf (Germany, F.R.)). Erdoel Kohle, Erdgas, Petrochem. Brennst.- 
Chem.; 29: No. 11, 497-502(Nov 1976). (In German). 


is, as far as oil and gas exploration and 
a relatively new area. It is a special 
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ence (1976). 
From Offshore wey, conference; 
United States of America (USA) (3 May 1976). 
since 
lage 
oil 
gained to date in program are disc ; 
33946 Cotton: the natural sorbent for combating oil pollution. 
Meenaghan, G.F. (Texas Tech Univ., Lubbock); pe eae: Ball, 
A.A.; Leary, J.F. pp 945-958 of In Eighth annual o' technol- 
ony eopeenes. Vol. 3. Dallas; Offshore Technology Conference 
1976). 
retrieval, sys using CO: was 
combat oil spill “comganee A test a was conducted to develop 
the design data required to evaluate the concept as well as the 
system components. Major variabies studied included crude oil type, 
sis of organic material. Although they are not products of cellular 
metabolism it is probable that certain classes of these molecules, 
—— unsubstituted compounds, have been in contact with 
iving organisms throughout geological time. Consequently, both 
| arene | are | ve es. 
Subsequent reactions of the oxides lead to the formation of phenols, 
trans-dihydrodiols and conjugated derivatives. Bacteria appear to 
initiate the oxidation of aromatic hydrocarbons by a different mecha- 
nism to that utilized by mammals. Both atoms of a single molecule of 
oxygen are incorporated into the benzenoid nucleus and cis-dihydro- 
diols are the first detectable products. This reaction has been demon- 2 figs.; 1 tab. 
strated for molecules — in size from benzene to The North Sea wm 
benzo[a]pyrene. Sedimentary diagenesis of organic material at low production is concerned, 


challenge to the technical and engineering skills. New and improved 
methods are necessary for economical and safe production of oil and 
gas in the North Sea. For this, satisfactory terms of licence are an 
essentiality, particularly to ensure the development of the energy 
resources in this area and to encourage the investment of capital and 
know-how. The results and the future prospects of exploration 
activities in the North Sea were discussed in the first of the 

per (Erdoel und Kohle, Erdgas, Petrochemie 29, 391/393 (1976)). 
The second part deals with the development and the present terms 
of licence. The legislative — are discussed for each of the 
countries surrounding the No: 


TRANSPORT, PIPELINES, AND HANDLING 
REFER ALSO TO CITATION(S) 33880, 33970, 35659, 35971, 35990 


33954 ay Risk analysis methods for deepwater 
port oil transfer systems. Final report, July 1975—March 1976. Fren- 
kel, L.; Hathaway, W.T. (Department of Transportation, Cam- 
bridge, Mass. (USA). Transportation Systems Center). Jun 1976. 
146p. (TSC-USCG—76-2). NTIS $6.00. 

This report deals with the risk analysis methodology for oil 
spills from the oil transfer systems in deepwater ports. Failure mode 
and effect analysis in combination with fault tree analysis are identi- 
fied as the methods best suited for the assessment of comparative risk 
from different technical alternatives. The necessary methodology 
and analytical expressions are developed and their application is 
demonstrated in some general sample calculations. ic 
sources are listed, and the quality of the data is discussed. It is shown 
that the available data are not sufficiently com = Com for quantitative 
calculations of the risk for the entire system. ative calcula- 
tions, however, can be made, and a systematic qualitative examina- 
tion of the system is possible. (GRA) 


33955 Uchenie o nefti. (Study of petroleum). Gubkin, I.M. 
Moscow; Izdatel’stvo Nauka (1975). 384p. 

A brief introductory section emphasizes the worldwide eco- 
nomic importance of petroleum. The topics discussed in detail are 
the physical and chemical properties of petroleum, its origin and 
conditions for its accumulation, geological structure of oil and 
natural gas deposits, regularities in its distribution in the earth's crust, 
lithological characteristics and reservoir properties of petroleum 
rock, and methods of exploration and exploitation. 


33956 Stress in tankers cast iron manifold flanges. Roscetti, 
T.L.; Gallo, D.J. pp 525-532 of In Eighth annual offshore technol- 
cA — Vol. 3. Dallas; Offshore Technology Conference 

From Offshore technolo conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P3. 

Laboratory studies were conducted of stresses in cast iron 
manifolds utilizing strain-gauged cast iron spools. The test | moan 
representative of a vessel's manifold pipe and presentation 
were subjected to combinations of bolt torque, internal pressure, and 
— bending moments equal to or in excess of the loads on a 

~ ‘s manifold when a loading arm is bolted to it. Also the effect of 
different bolting procedures, gasket type, and gasket material on the 
critical stress was studied. The lab test bolting procedures examined 
in the tests were representative of actual field practices at marine 
terminals. The critical stress in the wer system was identified 
as the longitudinal stress. Also, the level of longitudinal stress 
measured in the lab compared favorably with the predicted longitu- 
dinal stress based on an analytical technique. The major study result 
is that stresses in cast iron manifolds may be much higher than 
previously believed. Measured stresses roughly ranged between 5000 
to 15000 psi versus the allowable stress for cast iron of 3500 psi 
assumed (based on ASTM A126 —_ pit cast iron with an ultimate 
strength of 21000 psi). Streses of the magnitude measured in the tests 
will result in relatively low safety factors for a brittle material like 
cast iron. Since the type and strength of manifold material actually 
on tankers is poorly defined, the paper proposes precautions that can 
be taken to limit the risk of flange failures while efforts are under 
way to achieve a long-range solution. The precautions include 

practicing better bolting procedures which lower flange stresses in 
the manilfold. 


33957 Twenty years est Oéelleitung. Holzhausen, H. 
No. 12, 1976). (In German). 
igs. 


The Nord-West Oelleitung GmbH ae Ge 
port of Wilhelmshaven and two a: ng-dstance pipelines pipelines 
which supply the oil refineries of the Emsland the Rheine-Ruhr 
area with raw material. The petroleum port, its agp be installa- 
tions, and the petroleum long-distance pipelines are described. Pre- 
cautionary methods in connection with crude oil handling and 


transport are dealt with in another chapter. 


ERDA ENERGY RESEARCH ABSTRACTS 


PROPERTIES 
REFER ALSO TO CITATION(S) 33678, 33910, 33928, 34049, 35973 


33958 (AD—912902) Aircraft fuel heat sink utilization. Final 
technical report 14 Apr 1972—14 Apr 1973. oe C.N.; Shayeson, 
M.W. (General Electric Co., Cincinnati, Ohio (US. A). Aircraft 
Engine Technical Div.). Jul 1973. Contract F33615-72-C-1715. 98p. 
This. identifies fuel levels and bu 

is report identi temperature leve contributors 
to fuel temperature rise or decrease at each step of fuel handling or 
usage from ground bulk storage to engine combustor. The program 
consisted of a literature search and review of available information 
on fuel temperatures in bulk storage and on-loaded aircraft tanks, 
flight profile effects on fuel tank fuel temperature, and fuel tem 
ture changes resulting from aircraft and engine heat loads in in fight. 
The study pro; was supplemented by MINEX thermal stability 
tests on JP fuels b y the USAF. The results indicate a low incidence 
of bulk storage or  saeding fuel temperatures above 95 F. Aircraft 
wing tank fuel temperatures, in static ground soak and in — 
follow closely the changes in local ambient or free stream total 
temperature. Fuselage or body tank fuel temperatures in static 
ground soak or in flight, have a gradual change with respect to large 
differences in local ambient or free stream temperature. The sources 
and levels of heat loads from aircraft and engine are established. oo 
temperatures are significantly influenced by the power ae 
the environment, and the design for thermal inte pm of the engine 
and aircraft fuel systems. The results of the MI 
tests show a wide range in relative quality level for the ‘the fuels ome | 
The overall results indicate that aircraft and engine systems can be 
designed to operate in the Mach 3 range using present primary type 
fuels and state-of-the-art fluid system components. (GRA) 


(PB—256020) Fuel Volume 1. 

Final report, Jun 1975—Feb 1976. Mezey, E.J.; Singh, S.; Hissong, 
D.W. (Battelle Columbus Labs., Ohio (USA)). Jul 1976. Contract 
EPA-68-02-2112. 177p. NTIS $7.50 

The reviews information on the characteristics of solid 
and liquid fuels. Specifically, it deals with the chemical and physical 
characteristics of components of the fuel which are sources of sulfur, 
nitrogen, and trace element pollutants when that fuel is utilized. The 
review suggests that at least part of the sulfur and most of the 
nitrogen originate from compounds common to the fuels reviewed 
(coal, petroleum, tar sand oil, and shale oil). These are primarily 
organic sulfur and organic nitrogen compounds. For liquid fuels, it 
was concluded that intrinsic centers of sulfur and nitrogen contami- 
nation are found in the colloidal sus commonly known as 
asphaltenes and the more soluble resins. Trace elements are present 
as oil-soluble compounds in petroleum, tar sand oil, and shale oil. In 
coal, it was concluded that the nitrogen contaminants are present as 
organic compounds and that the sulfur is present both as organic and 
inorganic compounds. Trace elements in coal were categorized into 
found present principally in the mineral matter associated with coal. 


(GRA) 
33960 Tekhnicheskii analiz gaza. (Technical 
analysis of petroleum products and gases). Belyane B.V.; Erikh, 
V.N. a: Izdatel’stvo Khimiya (1975). 335p. 

petroleum pro products, oe gases, some products of petroleum 
synthesis, catalysts, and industrial water. 


33961 Diesel fuel (high pour point) for defence. Mehta, K. 
Nandy, A.N. (Def Res Lab, Kanpur, India). Def Sci. J. (New Delhi 
25: No. 2, 77-83(Apr 1975). 

The paper reviews the studies carried out on diesel fuels 
produced in Indian refineries and their compatibility with Hycatrol 
rubber tanks fitted on some ‘A’ type vehicles. It gives the genesis of 
latest Defence specification for Diesel Fuel Pour Point for use 
in A type vehicles fitted with rubberized vo pene 
ments required in the Defence specification are also discussed. 


33962 range distribution of petroleum fractions by gas 
on) . Moon, G. Ottawa; National Research Council (May 


Gas chromatography has been found tobe a wef technique 
obtaining more information concerning the boiling range 
distribution of petroleum fuels than that obtained by the or 
distillation procedure. The application of an ASTM 

pe ee which utilizes gas c analysis, to the 

analysis of wide-cut aviation turbine fuels has been studied by the 

Fuels and Lubricants Laboratory of the National Research Council 
present 


33963 Characteristics of crude oil for fireflooding 
analysis methods. Bae, J.H. of 
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Metallurgical, and Petroleum Engineers (1976). 12p. (CONF- 
761008—156). 
From 51. annual meeting of the Society of Petroleum Engi- 
To study the thermo-oxidative behavior of crude oils, both 
differential thermal analysis and thermogravimetric instruments that 
could be used at 1000°F anc and 1000 psig in a flowing atmosphere were 
developed. Subsequently, fifteen crude oils, ranging from 6 to 38° 
API gravity, were used at pressures of 50, 500, and 1000 psig. Both 
nitrogen and air atmospheres were used in the experiments. The 
results show that crude oils can be grouped into three types accord- 
ing to their thermo-oxidative characteristics. The gravity of the 
crude oils does not correlate well with these patterns. It is also 
of fuel availability on temperature and 
oils. F 


lopment Corp., Dallas 
Div. Pet. Chem., Am. Chem. Soc.; 21: No. 3, 417-421(1976). 

From National meeting of the. American Chemical Society; 
aaa New York, United States of America (USA) (4 Apr 
1 

See CONF-760458—P3; CONF-760826—P5. 

and nonmicrobial 


and related fossil organic materials are reviewed. The contribution 
of studies of isotopic ratios of sulfur (**S/*?S) to understanding these 


es in the formation and alteration of petroleum are noted. 


33965 Qualitative and quantitative determination of polycyclic 
Kaschani, D.T. (Deut- 


aromatic hydrocarbons in petroleum products. 
sche BP A.G., Wedel (Germany, F.R.). Inst. fuer Forschung und 


Entwicki . Erdoel Kohle, Erdgas, Petrochem. Brennst.-Chem.; 29: 
No. 11, 514(Nov 1976). (In German). 
2 figs. Short communication only. Full text published in 


Compendium 75/76 in Dec 1975. 


33966 Means for on-line determination of boiling point properties 
of crude oil. Mead, T.C.; Harrison, C.W.; Kwan, I.W. (to Texaco 
Inc.). US Patent 3,996,786. 14 Dec 1976. Filed date 29 Dec 1975. 4p. 

On-line sensors sense the kinematic viscosity, the infrared 
absorption, at a predetermined —a the ultraviolet absorp- 
tion of a predetermined wavelength, and the sulfur content of crude 
The computer _ — the equation: M percent BP = [-C; + 
C x Cs) Cc, [in x + 
C,fIn(IR x Cs)}S KV, where M percent BP is a particular percent 
the crude oil, S is the sulfur content of the crude oil, KV is the 
kinematic viscosity of the crude oil, UV is the ultraviolet absorption 
of the crude oil and C; through C; are constants. 6 claims, | figure. 


of crude oil. Mead, T.C.; Harrison, C.W.; Kwan, I.W. (to Texaco 
Inc.). US Patent 3,996,785. 14 Dec 1976. Filed date 29 Dec 1975. 4p. 


water. Matubayasi, N.; Motomura, K.; Kaneshina, S.; Nakamura, M.; 
Matuura, R. (Kyushu Univ., Fukuoka). Bull. 1 Soc. Jpn.; 50: 
No. 2, 523-524(Feb 1977). 

The interfacial tension of hexane, octane, carbon tetrachloride 
and benzene against water was measured as a function of pressure up 
to 15° MPa at 303.15°K, using a newly designed apparatus. The 
interfacial tension showed definite increase with pressure and posi- 
tive volume change was found on interface formation. 


STORAGE 
REFER ALSO TO CITATION(S) 35953 


33969 (FEA/S—77/017) Strategic Petroleum Reserve. Final en- 
Eoergy Aa impact statement for Weeks Island mine. oN 
y Administration, Washington, D.C. (USA)). Jan 1977. 73 
(FES 70/79) Federal Energy Administration, Washington, 
Federal Energy Administration (FEA) proposes to im- 
plement the Strategic = tone Reserve, Title I, Part B, of the 
gy Policy and Conservation Act of 1975 5 PL. 94-163). The 
purpose of the Reserve is to mitigate the social and economic 
of any future interruptions of petroleum imports to the United 
of America. The Reserve will store 150 million barrels of oil by 
December of 1978 in the Early Storage Reserve (ESR), and 500 
million barrels by 1982 under the entire program. Petroleum will be 
stored underground in conventional mines or solution-mined salt 
cavities, or aboveground in conventional tanks. The present action 
would be part of the ESR and would involve storage of 89 million 
barrels of oil in a conventional salt mine located at Weeks Island in 
Iberia Parish, Louisiana. This site-specific Environmental Impact 
Statement (EIS) has identified particularly sensitive environmental 
=, that have been investigated in detail for the Weeks 
Louisiana, Early Storage Reserve site. 


33970 Pravila tekhnicheskoi 


petroleum product storage and 
Moscow; Nedra (1976). 112p. 

The rules present general guides for 
ters. The characteristics of petroleum ucts are presented. A 
presentation is made of the a for receiving, distributing, 
measuring, and controlling the " uality of petroleum products. Re- 
quirements for protection from lightning and static electricity are 
also given. Protection of water sources from contamination with 
petroleum products is set forth. Characteristics of 
(un) and buildings in distribution centers are enumerated 


33971 Polyurethane foam insulation as a tank storage economy. 
Bradshaw, A. (Shell Chemicals, Ltd., Essex, Eng.). Pet. Times; 80: 
No. 2031, 33, 35, 37(9 Jul 1976). 

The escalating cost of fuel oil has called for a completely 
fresh look at the economics of heating crude oil and J ape storage 
tanks. Impressive savings can now be achieved by effective use 
of well established techniques such as insulating tanks with polyure- 
thane foam. Heat losses can be reduced by more than 80 percent and 
annual savings of up to 10 pounds/m? of tank surface can be realized. 
Furthermore, the payback time for the ori cost of the lagging 
operation can be less than one year. Shell UK Oil recently conduct- 
ed a study at the Shellhaven refinery in Essex into the problem of 
maintaining high pour 2 Page content crude oils at temperatures 
of around B60C. Accordingly, a \— of work has now been 

completed at Shellhaven in which 32 heated tanks have been lagged 
with polyurethane foam. 


COMBUSTION 
REFER ALSO TO CITATION(S) 34504, 34505, 34506, 36108 


33972 On the combustion properties of gasified liquid fuel/air 
mixture. Nomaguchi, T.; a. M.; Itoh, T. (Mitsubishi Electr 
Corp, Cent Res Lab, Ama a Trans. Jpn. Soc. Aeronaut. 
Space Sci.; 18: No. 40, 55-63(Jun Sin 175) 

The combustion properti gasified liquid fuels (commer- 
cial kerosene and n-dodecane of 95% purity) mixed with primary air 
prior to combustion have been investigated. burning velocity 
and the stability (blow-off and flash-back) limits were determined at 
various mixture com ——- for each of the several temperatures 
from 383 to 603°K. these results, the quenching distance (or 
diameter) and the gl activation energy were estimated. The 
burning velocities were determined by meas the area of the 
Bunsen cone obtained by schlieren photographs. global activa- 
tion energy was estimated, using formulas for the maximum burning 
velocities as functions of the initial temperature, and the flame 

tures were determined by the sodium-D line reversal 
the global activation energy between kerosene, n-dodecane, and 
gaseous fuels such as propane. 


33973 Device for the gasification of liquid fuels. Herold, W.; 
Pickert, J. German(FRG) Patent 2,507,495/A/. 2 Sep 1976. 27p. (in 
German). 

The invention refers to a device for the of liquid 
as twee cf this feel gon with the TH 
with a 


fuels 
done soied thane working in the ultrasonic range. 


PETROLEUM 3487 
crude oils gain weight in an air atmosphere in relation to the 
evaporation curve obtained in a nitrogen atmosphere at both low 
and high temperatures. This shows that the availability of oxygen at 
| low temperature changes drastically the quality and quantity of fuel 
| available. The heat generated by low temperature oxidation might be 
significant in fireflooding. Finally, a qualitative correlation of the 
results of thermal analysis with those of combustion tube tests is 
indicated. 
33964 Sulfur in petroleum and related fossil organic materials. ekspluatatsii neftebaz. (Rules for 
mechanism of sulfate reduction in high temperature reservoirs is 
absorption, at a predetermined wavelength, and the sulfur content of 
crude oil and corresponding signals are provided to a computer 
circuit. The computer circuit solves the equation M percent BP = - 
[C: - Cefin(iR x Cs)]-CsS + x Cs)]S] InKV, where M 
percent BP is a particular percent boiling point property of crude oil, 
IR is the infrared absorption of the crude oil, S is the sulfur content 


3488 ' ERDA ENERGY RESEARCH ABSTRACTS 


Above all, the proposals are concerned with the couplers of the pot- 
shaped vibrating body, the spray angle of the fuel inlet nozzle, the 
arrangement of the air inlet nozzies, the application of piezoceramic 
structural elements in the vibrating device and the mode of fastening 
these structural elements. All these steps are done with the aim of 
bringing the — fuel into the vapour phase as homogeneously as 
possible and of mixing it intensely with the combustion air. In this 
way, an approximately complete combustion is achieved. 


33974 Apparatus for the gas phase combustion of liquid fuels. 
Roffe, G.A.; Trucco, H.A. Us P: Patent 4,008,041. 15 Feb 1977. Filed 
date 2 Oct 1975. 6p. 

An arrangement to produce high efficiency gas phase com- 
bustion of liquid fuels is described. A liquid fuel, such as convention- 
al heating oil, is pumped through a heat exchanger immersed in a 
liquid bath whose temperature is maintained at a level which is 
sufficiently high to cause the fuel to gassify but low enough to 
preclude undesirable chemical decomposition. The liquid bath is 
contained within an element which is directly exposed to a flame 
pr roduced by the combustion of the gasified liquid fuel. The liquid 

th temperature is controlled by varying the amount of surface area 
exposed to the flame or by internal forced circulation of the bath 
liquid. The gasified fuel is injected into an air or oxidizing gas stream 
and allowed to premix prior to combustion. Combustion is initiated 
by a spark or pilot flame and is stabilized by a flameholder. By 
eliminating liquid phase fuel from the flame zone and oy with 
air, the apparatus produces a clean flame, free solid carbon 
= with extremely low levels of carbon monoxide, unburned 

ydrocarbons and nitric oxide. In essence, the flame exhibits all the 
— characteristics of premixed gas phase combustion. 8 claims, 


NATURAL GAS 


REFER ALSO TO CITATION(S) 35313, 35411, 35428 


33975 Two decades natural gas. ieyewicz, W. (Bundesmin- 
isterium fuer Wirtschaft, Bonn (German, sg Sw Gas- Wasserfach, 
eaten, «4 117: No. 8, 347-349(Aug 1976). (In German). 


The German natural gas industry approached its second ‘nat- 
ural gas decade’. The vast pam of the last 10 years will not 
continue, as natural gas, too, is expected to gradually adapt itself to 
the development of the primary energy demand. Increased interna- 
tional entwinement on the international gas market poses new tasks 
for the industry. To solve them, the same market economy condi- 
tions prevailing, seems feasible. 


RESERVES 
REFER ALSO TO CITATION(S) 36367 


GEOLOGY AND EXPLORATION 


REFER ALSO TO CITATION(S) 33810, 33814, 33815, 33816, 
33820, 33824, 35418 


33976 Application of radial simulation model. Katz, D 
Campos, J.A.; Singh, S.P. Dallas; American Institute of Mining 

and Petroleum Engineering (1976). 12p. (CO) 
From 51. annual meeting of the Society of Petroleum Engi- 
one. Orleans, Louisiana, United States of America (USA) (3 
A radial simulation model has been developed to study low- 
a reservoirs, particularly for gas storage. The radial simu- 
tion model gives understanding of the pressure distribution within 
the blocks or segments normally used for areal simulation. This 
paper describes the nature of the radial simulation model prepared 
and gives the results of two studies. The first study has to do with 
finding the pressure at a specific location within a tight storage 
reservoir where a well has been plugged with some uncertainty as to 
the quality of the well plugging operation. Taking data from oper- 
ation of adjacent wells, a calculation is made to give some indication 
of the pressure rise that takes place during the injection cycle in this 
reservoir. The second study has to do with a storage field hae a 
relatively poor reservoir in that it has low thickness and low 
formation is believed to occur at the edge of the field in some cases. 
The study here shows the effect of well spacing on the cushion gas 
starting with an original reservoir pressure and using a storage cycle 


ERA VOL. 5-2, NO. 14 


with a delta pressure up to 1,200 psi as compared with a discovery 
pressure of 1,540 psia (0.33 psi/ft). The effect of annual cycle 
proposed for the ae reservoir on the increase in cushion gas that 
occurs for various well spacings show that a 700-ft, 40-acre spacing 
is needed for not leaving a —_ quantity of cushion gas in the 
reservoir. Studies on the effect of gas migration into the surrounding 
area indicate that 1.2 MMcf of gas may be migrating away from the 


Carboniferous and Rotliegendes rocks in Northwest Germany. 

H.; Hagemann, H.W.; Stahl, W.; Wollanke, G. Erdoel Kohle, Erdgas, 
Petrochem.; 29: No. 3, 103-112(Mar 1976). (In German). 

Isotope studies and geologic interpretation have yielded infor- 
Upper Carboniferous and Rotliegendes rocks in Northwest Ger. 
many. The relation between the maturity of the organic source 
material and the isotope ratio of the nitrogen indicates that the 
nitrogen in the _- in the Upper Carboniferous rocks developed 
within these rocks. With increasing maturity, the heavier isotope 
(75N) becomes relatively enriched. nitrogen in the natural gas in 
the Rotliegendes rocks is also of Lai Sy ot te age but has 
migrated into the Rotliegendes anode rocks together with the 
hydrocarbons. There is a qualitative relationship between the isotope 
fractionation rates and the distance of mi ——— Consequently, it is 
improbable that the gas originated from Stinkschiefer—Stinkdo- 
lomit. During migration, the nitrogen-isotope ratio laterally 
as well as vertically in favor of the heavier isotope 
isotope ratio of the methane, however, may change during migration 
in favor of **C or °C. This may be due, in part, to the particular 
natural gas with a hi; — content occur if the source material 
is highly coalified and/or if the gas has migrated far before reaching 
the reservoir rock. In general, the nitrogen-isotope ratio is an indica- 
tor of migration distance and hydrocarbon-isotopic ratios indicate 
the maturity of the methane. Epirogenic models and their histories 
can be correlated with the concepts of genesis and migration result- 
ing from isotope analyses. 

33978 Performance and development of the natural gas network 
and technical aspects of a 
transition to hydrogen Schwegmann, P. Energie; 28: No. 
10, 281-283(Oct 1976). (In German). 

3 tabs.; 14 refs. 

The structure of the heating market ‘households and small 
consumers’ is analyzed, and natural gas supplies until 1985 are 
estimated. With the conversion of natural gas to hydrogen, certainly 
no problems arise in terms of technical safety, but considerable 
disadvantages appear from a partly outdated technology in pipeline 
construction. In casting pipe networks, a hydrogen leakage rate of 
over 10% can occur. After a first estimation, sealing measures might 
amount to almost 60% of the costs for a completely new “a 
Although up to 70% steel pipes with welded joints are used 
low-pressure areas, network expansion amounts to only 4% peau. 


DRILLING, PRODUCTION, AND PROCESSING 


REFER ALSO TO CITATION(S) 33810, 33840, 33854, 33872, 
33873, 33883, 33885, 33886, 33891, 35967 


razrabotkik gazovykh i gazokon- 
of the development of 
condensate deposits). Mudryi, I.V. Moscow; Nedra 


M for the economic analysis of the development of gas 
and gas condensate Recommendations are 
made for improving the economics o' the exploitation. The 
of complex designs for the development and for the technical 
ifications is shown. The desirability of shortening the duration of 
increasing recovery period and increasing the duration of the 
constant recovery period is stressed. The effects of different factors 
on the productivity, profits, and cost are shown. The economic 
efficiency of using new techniques and technology during exploita- 
tion of the deposit and of different methods of processing the gas for 
transport is analyzed. 


33980 Use of short term multiple rate flow tests to predict 
performance of wells having turbulence. Jones, L.G.; Blount, E.M.; 
Glaze, O.H. Dallas; American Inst. of Minin Metaliengicel, and 
m Engineers (I (1976). 12p. 76). 1p. (CONF. 76100899). 


33979 Ekonomicheskii analiz 
densatnykh mestorozhdenii. 


Society of 
nce New Orleans Lousiana, United States of America (USA) ( 
A method is presented for 


USES P HOH tests au al DUNGUP tests ve 
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turbulence is a major factor in reducing a well’s flow capacity. If the 
pressure drop from turbulent flow is greater than expected, the well 

a oadiy has an inefficient completion. For a perforated completion, 
this may mean too few open perforations; for a fractured well, it may 
indicate that the fracture is too narrow. The analysis procedure is 
ield cases are shown for two gas wells and one high-rate oil well. 


33981 Dobycha prirodnogo gaza. (Extraction of natural gas). 
Makogon, Yu.F.; K.S. Moscow; Nedra 


reservoirs are given. The conditions for the flow of natural gas to 
the well, methods for the investigation of gas wells, and establish- 
ment of the technological regimes for its extraction are examined. 
technology of the of gas and gas condensate wells 

and gas and condensate strata and methods for increasing the pro- 
ductivity are discussed. Methods of processing the natural gas in the 
field, preventing hydrate formation and corrosion, and and 
condensate gathering are examined. Underground storage of natural 
gas is also discussed. 


33982 Design requirements for a major offshore processing facili- 
ty. Cook, W.B.; Prindible, W.M.; Sumantri, I.B. pp 634-642 of In 
Eighth annual offshore technology o conference. Vol. 1. Dallas; Off- 
shore Technology Conference (197 
From Offshore technology" cont erence; Houston, Texas, 
United States of America (USA) (3 May 1976). 
See CONF-760577—P1. 
This paper eh oe resents solutions to some unusual structural 
problems in housing a large gas processing plant on offshore 
~~ orms in the Java Sea. A description of the process, the major 
components of the facility, and their influence on the structural 
design of the platforms are inciuded. The plant demonstrates the 
feasibility of locating such a facility offshore when an onshore plant 
is unfavorable due to environmental or economic conditions. - 


PRODUCTS AND BY-PRODUCTS 


33983 Process for liquefying natural gas. Foerg, W. (to Linde 
A.G.). agmeecates Patent 1,806,879/C/. 12 Aug 1976. 7p. (In 
2 figs. Available from Dt. Patentamt, Muenchen (FRG). 
In a method to liquefy natural gas, the cooling power of 
circuit is to be improved by increasing the 
po gh in particular of C3;-Cs hydrocarbons, in the circuit medium, 
without influencing the functionability of the cooling stages working 
at the lowest temperatures. The circuit medium is thus already partly 
condensed between the compression stages and undergoes a phase 
separation. 
33984 Procedure and apparatus for the evaporation and heating 
of liquid natural gas. Mandrin, C. (to Sulzer Bros. Ltd.). 
— Patent 2,506,333/A/. 19 Aug 1976. 15p. (In 
A combination of two cylces with heat Se da ten 
used for the evaporation and subsequent warming up 
natural gas. 
of North Sea natural gas. Kramer, J. (Salz- 


F.R.)). Erdoel Kohle, Erdgas, Petrochem. Brennst. 
508-510(Nov 1976). (In German). — 

mans Joint 

Germany, 


Plesser, N.; Goepner, W. 
307-334(Aug 1975). (In German). 


Overall report production, and consumption is 
Mapa bles, organization td 


33987 Pi A gas industry in the Federal Repub- 
lic of Germany in 1975. Plesser, N.; 
fuer Wirtschaft, Bonn (Germany, .)). Gas- Wasserfach, Gas- 
Erdgas; 117: No. 8, 321-346(Aug 1396), ‘(In German). 

9 figs.; 32 tabs. 

The gas industry of the FRG, having had a decade of 
continuous ex! ion with high growth rates, has met with a slump 
in 1975 due mainly to a weak cyclical climate, to a mild winter, to 
consumers very conscious of energy conservation, but also to con- 
siderable price increases. In contrast to the overall deposit and 
consumption figures which have been falling off - caused by a 
decline in processed gas - natural gas has not only been able to 
maintain its position, but to strengthen it. Natural gas finds increased 
by 2.1 billion m* or 4.8% to 45.7 billion m* With reference to the 
overall primary energy consumption, too, natural gas with a share of 
13.7% again improved its position. The data available seems to 
justify the expectation that the upward trend will continue. 


33988 Price and tariff system of the fuel gas industry of the 
German Democratic Republic and Poland. Peer, V.A. (BP Benzin und 
Petroleum A.G., ‘Ge F.R.). Zentrale Information 
Volkswirtschaft). Gas- Wasserfach, Gas-Erdgas; 117: No. 8, 350- 
352(Aug 1976). bin German). 

5 tabs. 


Tariff systems and pricing methods in the socialist countries 
cannot be compared to West European methods of pricing and price 
policies. Under the conditions of products being social property and 
planned industrial production, the adequate price type is the socialis- 
tic planning price. In terms of money, the labor invested by society 
includes the average cost prices and the net income which is needed. 
Taking the pricing methods of the gas industry in the GDR and in 
Poland, it is demonstrated how in practice the producers’ sales prices 
and consumer prices are fixed at the moment. 


33989 to of natural gas economy. 
Schelber, H. (Ruhrgas A Essen (Germany, F.R.)). Brennst.- 
Waerme-. raft; 28: No. 9, 364-365(Sep 1976). (In German). 

From Yearly meeting of the German National Committee of 
the World Energy Conference and the International Commission on 

for the Federal ic of Germany; Muenchen, Ger- 

many, F.R. (30 Apr 1976). 

Short communication only. 


long-distance gas 
Federal Republic of Germany. VIK (Ver. Ind. y- 
4, 86(Oct 1976). (In German). 


nurturing the market are stated in detail. 


33992 ‘Gas’ 15 years marketing. Scherzer, G. 
chaft fuer Licht- und me Ree Muenchen (Germany, F.R.)). 
Gas- Wasserfach, Gas-Erdgas; 117: No. 11, 476-478(Nov 1976). (In 
German 


). 

Presented at the 50th session of the BGW-Hauptausschusses 
Marketing, Starnberg, Germany, F.R., May 16, 1976. 
An outline is given of 15 years gas marketing, a period that 
be divided into 4 phases. The first phase is characterised by a a 
until then not believed possible, of gas production from 
uction to long-distance supply. 
cof the sts ut the Begining of the 
ping in of natural gas and the establishing of 

on tho banks of loll 
of oil in relation to natural gas and through more 
the environment, in 1972 the familiar excess demand 
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ural gas are summarized. The basic laws of the gaseous state are 

discussed and the geological-physical characteristics of natural gas 
ly companies in the 
iftwirtsch.) Mitt.; No. 

This is a survey in tabular form of a) long-distance gas 
companies and partnership shares, b) gas sales of the various compa- 
nies from 1971 until 1975, c) the length of the mains of the compa- 
nies in the period mentioned above. 

33991 Aims and possibilities of the gas market today. Kessler, K. 
(Gasanstalt A.G., Kaiserslautern (Germany, F.R.)). Gas- Wasserfach, 
Gas-Erdgas; 117: No. 11, 487-491(Nov 1976). (In German). 

In face of new knowledge with regard to energy on one side 
and, on the other side, the new legal provisions for energy conserva- 
tion, possible development tendencies of the household and industri- 
al gas market are shown. It is further stated that the basis of 

itter A.G., Salzgitter-Druette (Germany, F.R.)); Backhaus, H. successfully nurturing the gas market is only through long-time 
{LGA Gas und Marine Consult G.m.b.H., Remagen (Germany, combined action of the gas appliance industry; undertakings for 
-Chem.; 29: No. 11, long-distance gas and works for local supply (BGW). An example is 
given of a gas supply undertaking of which the local measures for 
technology of the ee 
the Bezirksgruppe 
). 
Smaller offshore zas fields remain often unutilised, since the 
gas transport through ape is uneconomical. In such cases it is 
more practical to ym y the gas as the producing wells and then to 
transport it. The first part of this paper discusses the technical 
aspects of a liquefaction plant and the latter part the economic 
aspects. 
MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 35423, 35429, 35430, 35550 
33986 Development of West German gas industry in 1974. for natural gas arose. In the fourth, the present phase, market- 
‘asserfach, Gas-Erdgas; 116: No. 8, oriented components are again in the foreground. The marketing 
actions accompanying these phases are described. 
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ARTIFICIAL STIMULATION, PLOWSHARE, ETC. 
REFER ALSO TO CITATION(S) 33577, 33834, 33855, 36090 


33993 (SAND—76-0723) Natural gas massive hydraulic fracture 

research and advanced technology project. Quarterly report, August 

1976—October 1976. Schuster, C.L. (ed.). (Sandia Labs., Albuquer- 

rnd NTIS $400. Jan 1977. Contract EY-76-C-04-0789. 27p. 
. NTI 


A massive hydraulic fracture ex: ent was conducted in 
West Virginia that was one of the field demonstrations of the 
Eastern Devonian Shale Program. It was the largest gelled water 
and proppant fracture conducted to date in the eastern United States. 
Halliburton ‘ormed the fracture treatment for Columbia Gas as 
fom ad of the joint industry contract with the Morgantown Energy 
h Center. Sandia installed the revised electrical potential 
The m as a diagnostic to aid in fracture orientation determination. 
new system performed according to design goals r some 
minor revisions. Data analysis of the results are not very definitive 
for fracture orientation and some improved techniques are being 
planned for the follow-on experiments. 


33994 (UCRL—50036-76-4) LLL gas stimulation program. 
Quarterly progress report, October—December 1976. Hanson, M.E.; 
Heard, H.C.; Hearst, J.R.; Shaffer, R.J. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 15 Feb 1977. Contract W-7405- 
ENG-48. 26p. Dep. NTIS $4.00 

Work continued on the elastic/porous flow model for simu- 
lating the hydraulic fracturing process. The early forms of the model 
were applied in analyzing the effects of some aspects of the strain 
and stress field resulting from a pressurized hydraulic fracture. In 
addition, — cores from a well drilled recently in West Virginia, 
the low- medium-stress mechanical properties of Devonian 
shales were measured. These data will be used as input to theoretical 
models designed to analyze various stimulation processes. Finally, 
ne te data taken in a West Virginia Devonian shale well were 


33995 Azimuth of deep, penetrating fractures in the Wattenberg 
field. Smith, M.B.; Holman, G.B.; Fast, C.R.; Covlin, R.J. Dallas; 
American Inst. of Mining, Metallurgical, and Petroleum Engineers 
(1976). 12p. (CONF-761008—104). 

From 51. annual meeting of the Society of Petroleum Engi- 
Oa gTe. Orleans, Louisiana, United States of America (USA) (3 

The results of a field program conducted by Amoco Research 
and Producing Departments in conjunction with USERDA to deter- 
mine the pr dor of deeply penetrating fractures are highlighted. 
These experiments were conducted in the Wattenberg gas field near 
Denver, Colorado. Surface measurements indicated fracture azimuth 
varying from north-northwest to northwest over the field, and these 
azimuths showed significant correlation with strength anisotropy 
determined from oriented cores. A hypothesis is presented to explain 
the variation in fracture azimuth. surface measurements also 
indicated that the fractures may not extend equally in both directions 
from the wellbore. 


POLICY, LEGISLATION, AND REGULATION 
REFER ALSO TO CITATION(S) 33953, 35402, 35427, 35431 


TRANSPORT, PIPELINES, AND HANDLING 
REFER ALSO TO CITATION(S) 33976, 33981, 33990, 35659 


33996 Optimizatsiya sistem transporta gaza. (Optimization of a 
gas transport . Sukharev, M.G.; Stravrovskii, E.R. Moscow; 
Nedra (1975). 277p. 


New results obtained in the area of management, planning, 
and design of a gas transport system are presented. A series of 
problems encountered in each of these ohne | is discussed and the 
use of mathematical statistics, numerical mathematics, and cybernet- 
ics is recommended for their solution. Complexities involved in 
sector planning are considered. 

na podzemnykh 


33997 Izolyatsionnye 
cathodic in underground gas 


gasoprovodakh. (Insulating and 
_ Fridman, O.M.; Sedlukha, G.A. Leningrad; Nedra (1975). 
P 
Specifications on the construction-installation operations for 
the protection of gas pi oer against corrosion under urban condi- 
tions are indicated. Methods, materials, and mechanisms used during 
insulating, and electrical and electrochemical means of corrosion 


protection are examined. Special attention is given to the protection 
of insulating coatings and methods for their quality control. 
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33998 Ekonomika sistem gazosnabzheniya. (Economics of a gas 
supply system). Berkhman, E.I. Leningrad; Nedra (1975). 375p. 

The basic economic problems in the intra-urban distribution 
of gas and of a gas supply system for natural, synthetic, and liquefied 
gas are discussed. The position of the economics of the gas supply 
system in the economics of the de industry is determined. Methods 
and standards for selecting the of gas for the gas su ply of a 
municipality and populated rural areas, trends in the use of fuel gas, 
and the sequence of gas supply to the basic categories of consumers 
are given. The decrease in the construction cost and the improve- 
ment of the use of the capital of the gas supply system are examined. 


33999 Pipeline system for the transport of energy 
cially natural gas in great sea depths. Gruber, K. ee SermantERO) 
Patent 2,338,695/B/. 13 Nov 1975. 2p. (In German). 

Available from Dt. Patentamt, Muenchen (FRG). 

The purpose of the invention is to make possible dry transpor- 
tation of natural gas along short but deep stretches of sea-water, 
whereby not only transportation from coast to coast is to be carried 
out, but also from locations under the sea to the coast. For > 

purpose the combination of a multi-track system of steel p' ogee 
small diameters and a reinforced rubber connection pipe wi 
diameter is suggested, whereby the supply system produces a pm 
high-pressure system of pipes. 


34000 Leman gas compression project Southern North Sea. 
Haynes, M.D. pp 617.622 of In Eighth annual offshore technol 
conference. Vol. 1. Dallas; Offshore Technology Conference (1978). 

From Offshore technology conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P1. 

The paper is a case history of the design, construction and 
installation of a gas ———— station in the Southern North Sea— 
U.K. Sector. It is one of the three compression platforms serving the 
Leman Field and is operated by Amoco (U.K.) Exploration Compa- 
ny on behalf of the East Leman Unit. The station is located at the 
inlet of a 30-inch diameter gas transmission line. The nominal capac- 
ity of the station and line is 900 MMSCFD at a compressor dis- 
charge pressure of 1350 psia. The station is desi for four 
turbine/compressor units with two units initially installed. 


34001 Gas gathering pipeline systems in the North Sea: a sum- 
of the Williams-Merz report. Pipes Pipelines Int.; 21: No. 3, 22- 


mary 
23(Jun by 

gh ged ge peline to shore from individual fields with 
small = gas would not be economical, but a pipeline 
gathering gas from a number of separate fields might enable even 
small extra amounts of gas (which otherwise might be lost) to be 
brought into use. At the request of the Department of Energy, 
Williams-Merz considered two separate combinations: (1) commer- 
cial fields in the U.K. sector; and (2) commercial and the larger 
discovered fields in the U.K. sector. Two schemes were developed 
for each case, but Williams-Merz expresses a general view on the 
development of e- gathering systems: “From our examination of all 
reservoir, seismic, and other data obtained during the course of this 
report, we conclude that gas exists in sufficient quantities to so 
a four-pipeline system... We recommend that the 
Energy should consider such a system since it is sufficiently flexible 
to gather gas from whatever fields prove to be commercial in the 
Sellen: ” Williams-Merz states that it has concluded that small quanti- 
ties of associated gas (for example, 50 mcfd) can be gathered 
economically provided that a base load (for example, 600 mcf) is 
available from adjacent fields. 


34002 Economic problems of supplying gas to North Sea islands 
Ems A.G., Oldenburg (Germany, ). Rohre, Rohrl. —— 


Rohrleitungstransp.; 15: No. 9, 495 (In German 

13 figs.; 5 tabs.; 1 ref. 

Submarine pipelines were laid to supply three East Friesian 
islands with natural gas. These pipelines extend through the tidal 
flats to the islands and cross several shipping channels with depths of 
up to 13 m below normal sea level. The buried depth of the pipelines 
was specified by the authorities and varies between 40 and 200 cm. 
As a result of constant sea bed changes the pipelines were partl 
ides of the pipelines to make the sand cover the pipelines again. In 
the shipping channels, however, considerable quantities of road 
metal had to be dumped to provide a permanent cover. All the 
pipelines are checked several times each year. The initial cost and 
maintenance expense of the submarine pipe! 
more expensive on the islands than on the mainland. To make up for 
the difference consumers on the islands have to pay a surcharge per 
unit volume of gas. The deficit accrued in 1974 from the su ly of 
the three islands was 2.6 x 10° DM. It is expected, however however, Ul ty 
1979 the deficit will be eliminated. 


34003 Tank for the storage and transport of low temperature 
cooled and/or liquefied gases at around atmospheric pressure. Breves, 


JULY 31, 1977 


E.O.; Reinhard, K. (to ERNO raumfahrttechnik G.m.b.H.). 
German(FRG) Patent 2,346,694/A/. 27 Mar 1977. 9p. (In OaRGy 

5 figs. Available from Dt. Patentamt, Muenchen (FRG 

In the paper an internal insulation for a storage and/or 
transportation container for super-cooled or liquefied gases is de- 
scribed. The insulation is meant to eliminate the danger of the liquid 
coming into contact with the outside wall of the container. Accord- 
ing to the invention, the insulation, the insulation consists of prefabri- 
cated plates and shaped parts which form at least two layers stuck to 
one another. Adhesion is achieved by means of an elastic glue which 
is still effective at low temperatures; this also forms an intermediate 
layer which is air-tight and leak-proof. 


PROPERTIES 
REFER ALSO TO CITATION(S) 33815, 34222 


COMBUSTION 


REFER ALSO TO CITATION(S) 34223, 34504, 34505, 34506, 
35949, 36108 


34004 (PB—256806) Burner design criteria for control of no/sub 
x/ from natural gas combustion. Volume II. Raw data and experimen- 
tal results. Final report Jun 73-Sep 75. Shoffstall, D.R. (Institute of 
Gas Technology, Chicago, Ill. (USA)). Jun 1976. Contract EPA-68- 
02-1360. 416p. NTIS $11.00. 

See also PB—254167. 

Volume I of the report gives details of, and analyzes, trials 
conducted with natural gas to determine the relationship between 
combustion aerodynamics and pollution emission characteristics of 
industrial burners. Three burner types were studied (kiln, ported 
baffle, and movable vane boiler), based on relative gas load and 
estimated total industrial emissions. Experimental measurements on a 
pilot-scale furnace included baseline characterization of each burner 
and variation of primary operating parameters (air preheat, air/fuel 
ratio, firing rate, heat release rate, position of nozzle in burner 
block, and air swirl intensity). Additional emissions data 
ered for suspected control conditions (fuel injector am Se 
recirculation, fuel/air momentum ratio, and burner bl angie) It It 
also describes in detail the experimental facility and sampling probes 
used to collect the data. Volume II discusses completely the proce- 
dure used to select the test burners. It includes detailed flame 
characterizations of baseline tions assembled from in-the-flame 
temperature, gas species, and flow direction data analysis. Similar in- 
the-flame studies were made for control conditions which minimized 
emissions for each burner type. It also includes all raw data collected 
from the input/output trials. (GRA) 


boom design for offshore platform. Owen, 
625-631 of In Eighth annual offshore 
conference. Vol. 1. Dallas; Offshore Technology Confer- 


34005 Cantilever flare 
L.E.; Rothrock, W.C. Jr. 
technology 

ence 


Offshore tec’! conference; 
United ool of America “(USA) May 1976). 
for calculating radiant fl 

presents a for t flux at 

any point at ie dom surrounding a flame. The analysis involves 

representing the direction and magnitude of the boom, and 

wind by vectors. Postulated geometrical properties of a center of 
radiance are used to find a i i 


Houston, Texas, 


computer program 

by-point calculations. Thus, the desi 

radiant flux at selected points or 

function of: (1) wind 

ue. 


STORAGE 


34006 Salt cavities for of natural gas at Hornsea in Great 
Britain. Lambert, G.M.S.; Egan, P.C.; Taff, P.R. (British Gas 
London). Pet. Times; 80: No. 2031, 27-29, 31, 43(9 Jul 1976). 

The British Gas Corporation is constructing a storage installa- 
tion for natural gas near Hornsea in East Yorkshire. The gas will be 
stored in cavities which will be made two at a time in the Zechstein 
salt by solution mining at a depth of nearly 1,800 metres. Each cavity 

discusses some of the geological and 

with the measures that have been taken to safeguard the environ- 
ment. 
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pon pe Gas storage in porous strata and salt cavities. Experience 
Brecht, C. (Ruhrgas A.G., Essen 
Edel Kohle, Erdgas, Petrochem. Brennst.-Chem.; 29: No. 11, 502- 
508(Nov 1976). (In German). 

6 figs.; 2 tabs.; 2 refs. 

The demand for natural gas varies with the changes in 
seasonal and daily temperatures as well as with the cutback in 
industrial consumption on weekends. Therefore, in addition to 
import measures sufficient storage facility should be available. After 
a short review of the situation in the Federal Republic of Germany 
and Europe, this paper about the experiences and problems in gas 
storage deals with the conversion of two aquifer aan fields from 
coke-oven gas to natural gas and with some geological and technical 
aspects — the building and operation of salt cavities. 


OIL SHALES AND TAR SANDS 


REFER ALSO TO CITATION(S) 35313, 35411, 35432 


34008 Paraho Oil Shale Project. Pforzheimer, H. (Paraho Oil 
Shale Demonstration, Inc., Anvil Points, CO). Am. Chem. Soc., Div. 
Fuel Chem., Prepr.; 21: No. 6, 12-16(1976). 

From American Chemical Society meeting; San F 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760826—P3. 

The Paraho Oil Shale Demonstration is a privately financed 
project sponsored by seventeen participants. The program to demon- 
strate the Paraho technology on oil shale is being conducted at the 
Anvil Points Experiment Station of the Energy Research and Devel- 
Pane Administration (ERDA). The facility is located on the 

aval Oil Shale Reserve near Rifle, Colorado. A $9 million, 34 
month, mining, retorting and disposal program is scheduled for 
completion by mid 1976. A large pilot plant and a semi-works scale 
plant were erected and put into operation in 1974. Two modes of 
operation, direct and indirect heating, have been successfully demon- 
strated. Large scale refining of crude shale oil and retorted shale 
management experiments have been carried out. The extended re- 
torting demonstration runs on Paraho’s cylindrical, vertical shaft 
kilns have characterized this new technology as environmentally 
acceptable, with high liquid recovery, high thermal efficiency and 
low water consumption. The demonstration operations and the out- 
look for the commercial development of oil shale are discussed. 


RESERVES AND EXPLORATION 
REFER ALSO TO CITATION(S) 36367 


SITE GEOLOGY AND HYDROLOGY 


34009 (NP—21720/1) White River Shale Project. Detailed De- 
velopment Plan: federal lease tracts, U-a and U-b. Volume 1. (White 
River Shale Project (USA)). 1976. vp. TIC. 

A development plan is presented describing a phase program 
for development of the oil resources on federal oil shale lease tracts 
U-a and U-b in Utah. Sections are included on project area descrip- 
tions and proposed action descriptions. 


34010 Bape bow hs White River Shale Project. Detailed De- 
velopment Plan: federal lease tracts, U-a and U-b. Volume 2. (White 
River Shale Project (USA)). 1976. vp. TIC. 

A development plan is presented describing a phase program 
for development of the oil resources on federal oil shale lease tracts 
U-a and U-b in Utah. Sections are included on environmental protec- 
tion, environmental effects of the development, monitoring program, 
and alternatives. (JRD) 


SITE GEOLOGY 
REFER ALSO TO CITATION(S) 35418 


34011 (SAND—77-0118) Analysis of high pressure oil shale 
Hugoniots. Munson, D.E. (Sandia Labs., Albuquerque, N.Mex. 
Feb 1977. Contract EY-76-C-04-0789. 30p. Dep. NTIS 


A collection of low and high stress level H data for a 
low content, porous Anvil Points oil shale are analyzed 
with the P-a model to give a Hugoniot for kerogen free shale. The 
P-a model suggests an “elastic” yield stress, P/sub e/, of 0.5 GPa 
and a solid density complete compaction pressure, P/sub s/, of 10.0 
GPa. Knowled, ge of this behavior permits the calculations of the in 
situ, “effective,” Hugoniot of kerogen from extensive Hugoniot data 
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for various mixtures of shale and kerogen. ugoniot of kero; 
free shale is U/sub s/ = 4.30 + 1.27 _ ery y es s); rho/sub o, 
2.65 Mg/m® and of kerogen is U/sub s/ = 3.09 + 1.16 u/sub p/ 
(km/s); rho/sub 0/ = 1.05 Mg/m%, where U/sub s/ is the shock 
velocity, u/sub p/ the particle velocity and rho/sub 0/ the initial 


ty. 


SITE HYDROLOGY 


34012 Baseline environmental studies of Ruth Lake and Poplar 
Alberta; Syncrude Canada Ltd. (1975). 14Ip. 
—21 

Factors involved in the ecology of Ruth Lake and Poplar 
Creek are discussed. Ruth Lake is a small, littoral, moderately 
eutrophic lake. It has clear water, a muddy substrate, and is shallow 
(mean depth 1.5m). Winter stagnation occurred but the water was 
well pe pe in summer. Phytoplankton populations were mod- 
to 6,000 cells/ml), relatively constant through the 
summer, and dominated by small and motile algae. Macrophytes 
were found at all points in the lake and Nuphar variegatum (lily 
pads) was very abundant where the water was 2 meters deep or 
more. Benthic invertebrates (3,000 to 9,000/m?) were dominated by 
chironomidae larvae. Zooplankton were most abundant numerically 
in late May and averaged 20,000/m° over the summer. This commu- 
nity was typical of a moderately eutrophic pond. Probably because 
of low winter oxygen levels, brook sticklebacks and fathead min- 
nows were the only fish found in the lake. Poplar Creek is a small, 
brownwater tributary of the Athabasca River. Oxygen concentra- 
tions in the creek were always greater than 8 ppM, the stream pH 
was near 8.0, and the total dissolved solids and chloride levels were 
highest in winter. Tar sand is common in much of the substrate. 
Benthic invertebrates were more diverse and abundant (about 250/2 
ft?) on rubble substrates than in sand/silt bottoms (about 30/2 ft?). 
—— were lowest in May and highest in August—September, 
dominated by clean water organisms (mayflies, stoneflies, cad- 
disflies) in rubble substrates. The stream is slower, deeper, and wider 
with a sand/silt substrate below the ye mea spillway. Above the 
—a.> a higher gradient occurs with more gravel/rubble riffles. A 
resident, population of grayling in the upper 

section, and of suckers in both sections, is indicated.. 


34013 Hydrology of Lease 17: a report on studies completed in 
the year 1973. Edmonton, Alberta; Syncrude Canada Ltd. (1976). 
59p. (NP—21648). 

Flood frequency prediction for Syncrude Lease 17 is neces- 
sary for both mining activities and environmental protection. Due to 
a scarcity of local data, flood frequency curves could not be pre- 
pared directly. It is demonstrated that flood frequency curves can be 
derived from limited data following an indirect method in which one 
year’s local data is generalized by reference to precipitation and 
runoff records from similar terrain. The study involved a stream- 
gauging ey (undertaken in 1973), and the p tion of a 
regional flood-frequency curve and flood frequencies for individual 
streams on the lease. These, in their tum, have required the stud of 
precipitation, geology, topography and vegetation for the area. 
results are: a general review of the hydrologically-significant fea- 
tures of the lease, and a set of flood-frequency curves adjusted by 
reference to the stream gauging program of 1973. 


DRILLING, FRACTURING, AND MINING 
REFER ALSO TO CITATION(S) 33674, 34016, 34021, 35872 


34014 (SAND—76-0727) Fracture mechanics of oil shale: some 
results. Schmidt, R.A. Huddle, C.W. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). Feb 1977. Contract EY-76-C-04-0789. 
29p. Dep. NTI TS $4.00. 
Results of a com ive series of fracture toughness tests 
from — Points oil shale is 
transversely isotropic, point repre- 
senting 20 and 40 gal/ton were tested in the three rincipal crack 
orientations--divider, arrester, and short transverse. specimens 
were fatigue cracked to produce a sharp natural crack in a stable 
manner by means of loading between fixed limits of the crack 
opening displacement. Crack front position was marked by immers- 
ing the specimen in a penetrating dye so that the crack length could 
be determined after final failure. Load-to-failure records of load vs. 
crack opening displacement showed evidence of crack surface inter- 
ference or crack closure. Fracture toughness was found to decrease 
by approximately 40 percent for an increase in kerogen content from 
to 40 gal/ton. Highest values of fracture toughness were found 
for the divider geometry, lowest for short transverse, and intermedi- 
ate for arrester with the actual values varying from 0.3 to 1.1 MN 
m/sup -*/2. 
34015 


Explosive rubblization 
Carter, W.J. (Los Alamos Scientific Lab., NM). Am. Chem. Soc., 


Div. Fuel Chem., Prepr.; 21: No. 6, 34-39(1976). 


ERA VOL. 5-2, NO. 14 


From American Chemical Society meeting; San F 
California, United States of America (USA) (29 Aug 1976). 
See CONF-760826—P3. 


Since all presently envisioned proposals for in situ extraction 
of hydrocarbons from oil shale on a commercial scale require prior 
rubblization of the resource bed, and since the ultimate limit on 
extraction efficiencies may very well be set not by chemical kinetics 
or process considerations, but rather by inability to prepare the 
retort bed progeuty, a program aimed at producing a controlled, 
predictable, and optimized breakage pattern, using chemical explo- 
sives, of Green River oil shale has been undertaken. Results of 

reliminary studies on material properties of oil shale subjected to 
high strain rate loading are given. The properties include wave 
propagation parameters and dynamic fracture processes as functions 
of kerogen content and orientation of the shock front relative to the 
bedding planes. Hugoniots, wave profiles on shock and release, and 
attenuation parameters are presented as functions of richness and 
orientation. Work is now concentrating on relating these stress fields 
to dynamic failure surfaces and fracture kinetics and on improve- 
ments in high explosive performance. (JGB) 


OIL PRODUCTION, RECOVERY, AND REFINING 
REFER ALSO TO CITATION(S) 33659, 33660, 33674, 33892 


34016 (LERC/QTR—76/2) Internal quarterly progress report, 
April—June 1976. Decora, A.W. (Energy Research and Develop- 
ment Administration, Laramie, Wyo. (USA). Laramie Energy Re- 
search Center). Jul 1976. vp. TIC. 

Coring of the test i ati at LERC’s Tar Sand Recovery Site 
was completed. Tar sand intervals above the test zone were also 
cored in an attempt to locate another suitable zone for the second 
field experiment. Core analysis indicates that a suitable zone is not 
present above the first test interval. A well has been drilled south of 
the first test pattern. Core analysis has been completed, and air- 
injection tests are being conducted. Kinetic data obtained on five 
whole tar sands indicate a first order reaction for bitumen pyrolysis. 
The apparent activation energies for all five samples are similar, 
suggesting similar reactivities and pyrolysis pathways. Successful 
ignition and operation of the in-situ oil shale experiment at Rock 

prings site 9 continued during this quarter. In research supporting 
the in-situ field experiments on oil shale, bench-scale studies and one 
test in the 10-ton retort were completed as part of a program 
designed to provide comprehensive data for resolution of tempera- 
ture anomalies previously observed during retorting tests of —— ang 
shale blocks. Results indicate that the formation of secondary ther 
mocouple junctions give rise to the anomalous and erroneous tem- 
perature measurements. Thirty-four retort runs were completed on 
various phases of gasification of oil shale. Routine water sampling at 
Site 9 and in the Upper Green River Basin wells was continued. 
Retort studies at Anvil Points this quarter consisted of completing 
retorting runs with conditions that would provide required data 
points for a commercial design. In studies on the underground 

tion of coal, the reverse combustion link from Well 5 to 6 

‘ollowed by forward gasification from Well 6 to 5 was completed 
with successful results. In addition, the reverse combustion link from 
the 5-6 line to the 7-8 line was completed. (JGB) 


34017 Net energy analysis of oil shale systems. Maddox, K.P. 
Hy School of Mines Research Inst., Golden). Am. Chem. 
Div. Fuel Chem., Prepr.; 21: No. 6, 18-24(1976). 

From American Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760826—P3. 

As part of a larger Colorado Energy Research Institute study 
of western-based fossil fuel production systems, a net energy analysis 
of oil shale was conducted. Complete energy characteristics (unreco- 
vered resource, process losses, and “imports” from other energy- 
producing systems) for oil shale systems producing liquid fuel and 
electrici examined in detail. The 


presented, and oil shale systems are compared 
petroleum systems. In addition, some conclusions concerning 
energy potential of oil shale systems are drawn. Finally, the utility of 
net energy analysis as a tool for decision-making is discussed. 


34018 Pyrolysis of Utah tar sands: products and kinetics. Bar- 
bour, R.V.; Dorrence, S.M.; Vollmer, T.L.; Harris, J.D. (Laramie 
Energy Research Center, WY). Am. Chem. Soc., Div. Fuel Chem., 
Prepr.; 21: No. 6, 278-289(1976). 
American 


From Chemical Society meeting; San 
California, United States of America (USA) (29 Aug io. 
See CONF-760826—P3. 


The development of successful in-situ thermal recovery tech- 
niques for the Utah tar sands requires a knowledge and i 
uf the pyrolytic behavior of these bituminous 


| 
| 
| 
| 
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from four major Utah deposits, Northwest Asphalt Rid 
Triangle, P.R. Spring, Sunayside, and from one 
Athabasca, were subjected to pyro 
To ee ae to 1000°F. All tar sand material was 
in the native state, no prior extraction or separation of the 
bitumen from the sand — performed. Pyrolysis products, i.e., oil, 
coke, and gas, were quan and examined. Data for the thermal 
decomposition of tar sand bitumen followed first-order kinetics in 
the range of 700 to 1000°F. The rate constants and activation 
energies for the pyrolysis of these materials are essentially indepen- 
dent of tar sand source, ranging from 10-* see 
700°F to approximately 200 x 10~* at 1000°F, with activation 
energies of approximately 30 to 35 keal. 


Tar Sand 
deposit, 


IN SITU METHODS, TRUE AND MODIFIED 
REFER ALSO TO CITATION(S) 33834, 34033, 34041 


34019 (UCRL-Trans—11189) Methods of underground gasifica- 
tion of Volga fuel-shales. Farberov, I.L.; Lavrov, N.V. Translated 
from Vestn. Inzh. Tekh.; No. 2, 72-74(1940). 13p. Dep. NTIS $3.50. 
Plans for the ns power plant are considered. As well 
as the hydro deve a large thermal plant is involved. The 
only local fuels in ion are fuel shales containing up to 80 
percent inert material ( moisture, and including carbonates). 
se aE pee may be up to 70 t of the mass and 
nonvolatile carbon is extremely low. feasibility of underground 
gasification of this fuel is examined. The high ash and moisture 
content in the shale and the low content of nonvolatile carbon, with 
a small seam thickness, create extremely strained thermal conditions 
for the process. The reduction of relative heat losses by forcing the 
process is limited, on the one hand, by the low melting point of the 
ash and, on the other hand, by the impossibility of carrying out the 
process with melting of the ath, given the horisontal of 
irskii shale seams. The result of all this is that the calculated 
of Gop ans to on Gon ant 
mately 1000 cal/m*. Producer gas of higher calorific value could be 
made with a steam-oxygen draft or by washing the carbon dioxide 
out of the gas. (LTN) 


In-place shale process: more oil, less digging. (Univ 
California, Livermore). Ind. Res.; 17: No. 6, 14-15(Jun 1975). 
Lawrence Livermore Laboratory, in a conceptual inv: 

tion being conducted for the U.S. Energy Research and Devel. 
ment Administration (ERDA), estimates that one shale oil resource 
in western Colorado could produce oil at a cost of $6 to $9/bbl. The 
recovery method would use explosives to shatter the shale under- 
ground and ignite the rubble formed to force oil downward to 
collector pipes for pumping to the surface. Fracturing the shale 
ties and facilitate liquefaction and collection of the oil. The process 
could uce as much as 2 million bbl/day within six years of the 
start of development of a site. 


34021 Proposed development plan for a modified horizontal in 
situ Wise, R.L.; Harris, H.G.; ter, H.C. (Laramie 
Energy Research Center, WY). Am. Chem. , Div. Fuel Chem., 
Prepr.; = No. 6, 123-136(1976). 

rom American 


Chemical Society meeting; San 
California U United States of America (USA) (29 Aug io. 
See CONF-760826—P3. 
for the development of an in-situ tech- 


program has been 
es extending over a total of five years. Two possible field site 
in the White Mountain region of western Wyoming, near 
selected. 
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Petroleum may be recovered from viscous ouptomcomaie- 
ing formations including tar sand its by a process involving 
injecting into the formation a multip ponent age why for the 
petroleum and a thermal fluid. At on one solvent component is 
gaseous at the temperature and pressure of the cn bene reservoir 
such as carbon dioxide, methane, ethane 


liqui 
molecular weight ali 
ms such as benzene. The multiple solvent 
is continued with no production until the pressure is from 
it above the vapor pressure of the solvent, at which 
solvent mixture is substantially all in the liquid phase. 
ie ie troleum and solvent is from a remotely located well 
pressure in the portion of the formation contacted 
by the yt to a value from 5 to 100 percent above the vapor 
pressure of the este 


uction well. In formations having oil satura- 
greater percent, this oil saturation should first 
reduced to a value below 50 percent to prevent plugging. 


34024 Method of igniting in situ oil shale retort with fuel rich 
flue gas. Cha, C.Y. (to Occidental Petroleum iad 
4,005,752. 1 Feb 1977. Filed date 16 Oct 1975. 8p. 
A technique is provided for igniting one in situ 
with flue from an earlier retort. Towards the 
retorting flue gas from an in situ retort has a 
value so that it can be burned for generating heat. 
retorting. Even after retorting of the bed of 
retort is completed, a fuel rich flue gas can be we the! 
ignition of a subsequent retort. In either case the prior retort has 
larg e bed of hot spent oil shale cles through which air is passed 
carbonaceous material . Hot flue 0 from the earlier 
tar 13 claims, figure. 


34025 bag of hydrocarbon from tar sands. Redford, 
D.A.; Creighton, S.M. (to Texaco Exploration Canada Ltd.). US 
Patent 4,006,778. 8 Feb 1977. Filed date 21 Jun 1974. 6p. 
A method is described for the recovery API 
i bterranean fi 


and recovery system 
retort. Ridley, R.D. (to Occidental Petroleum Corp.). US Patent 
4,007,963. 15 Feb 1977. Filed date 30 Mar 1976. 8p. 
An in situ oil shale retort is provided with a sealed 


is provided in the floor of the access tunnel 
for collecting liquids. Trenches extending 
situ retort into the sump are provided for 

in situ retort to the sump. The trenches are 
shale particles to prevent blocking of the 
+t. the retort is explosively fragmented. 


or from a remotely located well. gus 
and vapor pressure. ughput operations, gaseous solvent 
mixture may be followed by water, hot water or steam to displace 
the residual solvent from the formation. 


34028 Extraction of hydrocarbons in situ from underground hy- 
drocarbon deposits. Fisher, S.T.; Fisher, C.B. US Patent 4,008,762. 22 
Feb 1977. Filed date 26 Feb 1976. 18p. 

A in situ 


raises the temperature of the solvent on contact therewith, causing 
vaporization of the gaseous component, which gaseous solvent ex- 
pands to force viscous with solvent dissolved 
injection a mixture an Oxygen-containing gas ; Steam at 2 
temperature of saturated steam at the pressure of the formation. 8 
claims. 

off gases are separated. The separated liquids and retort off gases are 
removed from the sealed space through a bulkhead provided in an 
access tunnel leading to the sealed space which can be a portion of 
the tunnel. A sump 
inside the sealed s 
from the bottom o 
directing liquids from 
backfilled with larg 
trenches when the oi 
| nology for the recovery Of ou shale from beds of thin strata 1s Conduits extending t 

descr are provided for removing liquids from the sump and retort off gases 

ph S¢ from the sealed space above the liquid level. 16 claims, 2 figures. 

locat 

Rock 34027 Carrier gas vaporized solvent oil recovery method. Allen, 

envi J.C. (to Texaco Inc.). US Patent 4,008,764. 22 Feb 1977. Filed date 

mining plan has been designed to provide for determining blasting 11 Jul 1975. 10p. 

techniques, theoretical design data relating to heat effects on mine Viscous petroleum may be recovered from viscous petro- 

pillars, retort configuration and a general mining plan to minimize leum-containing formations including tar sand deposits by injecting 

environmental impact. A retorting plan has also been developed to into the formation a gaseous mixture of a carrier gas and a solvent 
test both direct and indirect heating modes as well as both vertical which is liquid at reservoir conditions, such as pentane, hexane, 
and horizontal retorting techniques. heptane, octane, carbon disulfide, etc., and mixtures thereof. The 

gaseous mixture is formed by contacting a normally liquid solvent 

34022 Method of recovering viscous petroleum from tar sand. with a carrier gas such as nitrogen and introducing the carrier gas 

Anderson, D.J.; Kirkvold, C.F.; Pisio, P. (to Chevron Research having solvent vaporized therein into the formation. Recovery of 

Co.). US Patent 3,994,340. 30 Nov 1976. Filed date 30 Oct 1975. 10p. 

Recovery of viscous petroleum such as from tar sands is 

assisted using a substantially vertical passage from the earth's surface 

which penetrates the tar sand and has extending therefrom a lateral 

hole containing a flow path isolated from the tar sand for circulating 

a hot fluid to and from the vertical passage to develop a potential 

flow path into which a drive fluid is injected to — movement 

of the petroleum to a production position. 16 claims, 7 figures. 

34023 Combined multiple solvent and thermal heavy oil recovery. 

Brown, A.; Wu, C.H.; Konopnicki, D.T. (to Texaco Inc.). US Patent 

4,004,636. 25 Jan 1977. Filed date 27 May 1975. 12p. from an underground hydrocarbon deposit such as oil shale. A 
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selected part of the deposit is heated by one or more electrical 
induction coils arranged in a quasi-toroidal configuration to tempera- 
tures high enough = drive off hydrocarbon fractions as gases or 
vapors, which are then collected and utilized in surface operations or 
recovered for transportation or temporary storage. The deposit may 
optionally be heated through a coking and cracking stage. Any 
remaining hydrocarbons may be burned in situ and the combustion 
gases utilized for ae a Steam may be obtained by injecting water 
into the heated shale r extraction of the hydrocarbons. 


34029 Method for induction heating of ge cag hydrocarbon 
deposits using a quasi-toroidal conductor en Fisher, S.T.; 
Fisher, C.B. US Patent 4,008,761. 22 Feb i977, Filed date 3 Feb 
1976. 12p. 
A method of heating hydrocarbons in situ in an underground 
hydrocarbon deposit such as bituminous sands or oil shale is de- 
scribed. A selected part of the deposit is heated by electrical induc- 
tion coils arranged in a quasi-toroidal configuration to temperatures 
high enough to facilitate extraction. The coils are preferably com- 
prised of interrupted rectangular turns. A series of generally concen- 
tric quasi-toroidal configurations can be used to heat large volumes. 
A hexagonal honeycomb array of such configurations can be used to 
heat deposits underlying very large surface areas. 8 claims, 7 figures. 


34030 Method of recovering viscous petroleum from thick tar 
sand. Anderson, D.J.; Pisio, P.; Kirkvold, C.F. (to Chevron Re- 
search Co.). US Patent 4,008,765. 22 Feb 1977. Filed date 22 Dec 
1975. 8p. 

Recovery of viscous — such as from thick tar sands is 
assisted using a closed-loop flow path formed in a well by concentric 
casing and tubular members extending from the earth's surface 
through a substantial portion of the formation for conducting hot 
fluid to reduce the viscosity of the petroleum in the formation to 
develop a potential passage in the formation outside the flow path 
into which a drive fluid is ae to promote movement of the 
petroleum to the well for production up a _—- flow line 
extending up the interior of the tubular member. 


SURFACE METHODS 
REFER ALSO TO CITATION(S) 33650, 34008, 34045 


34031 Laboratory study of Green River oil shale retorting under 
. Wise, R.L.; Miller, R.C.; George, 
J.H. (Laramie Energy Research Center, WY). Am. Chem. Soc., Div. 
Fuel Chem., Prepr.; 21: No. 6, 87-93(1976). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760826—P3. 

Studies were carried out on a 31-gpt Green River shale 
sample to determine the effects of pressure, sweep-gas rate, and 
heating rate on the batch retorting process. Each experiment was 

performed in a vertical pressure retort which could be heated at 
Predetermined fixed rates to a final bed temperature of about 950°F. 
es sweep gas was fed at the top and exited at the bottom 
along with any produced gaseous and liquid products. Sweep-gas 
rate and pressure were independently controlled. Pressures from 
agen pees to 1,500 psig, nominal heatin; ting rates from 14 to 125°F/ 
hr, and sweep-gas space velocities generally in the range from 1 to 
125 SCF/hr/ft* of bed were studied. Oil yields, gas yields, and the 
ultimate distribution of the initial organic carbon in the raw shale are 
reported for each run. Within the scatter in the data, pressure was 
the only variable that had an appreciable effect on the results of the 
retorting process. With increase of pressure, the oil yields (including 
C,+ gases) were found to decrease from an average of 93 percent 
(of Fischer assay) at atmospheric pressure to 78 percent at 1,500 psig. 
Other effects of increasing pressure were found to be an increase in 
gas production, an increase in retorted shale coke, a decrease in oil 
specific gravity and viscosity, and an increase in the amounts of 
lighter distillation fractions for the oil. A simple mathematical model 
was developed which accounts for the effect of pressure on oil yield. 
This model also gives oil production curves with time that are in 
reasonable agreement with measurements made during the current 
work. Some experiments were conducted using hydrogen sweep gas. 
Results of this work are also presented. 


34032 Hot water extraction of bitumen from Utah tar sands. 
Sepulveda, J.E.; Miller, J.D.; Oblad, A.G. (Univ. of Utah, Salt Lake 
City). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 21: No. 6, 110- 


122(1976). 
From American Chemical Society meeting; San F: 
California, United States of (USA) (29 Aug 
See CONF-760826—P3 


Utah tar sands are distinctly different from Canadian tar sands 
both with re; to chemical composition and physical properties, 


specifically viscosity. Flow curves for Utah and Athabasca bitumens 
were determined as a function of temperature. For all temperatures, 
both bitumen samples exhibited Newtonian behavior. Utah bitumen 
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is significantly more viscous than Athabasca bitumen by more than 
an order of magnitude. This difference in viscosity makes phase 
disengagement more difficult to achieve. As a result of this consider- 
ation, a high shear, stirred tank reactor was selected for digestion of 
the tar sand samples, and wetting agents were added to assist the 
phase disengagement process. Preliminary results, in which separa- 
tion coefficients greater than 0.90 were obtained, have encouraged 
further research in this area. 


34033 Process for recovering and upgrading hydrocarbons from 
tar sands. McCollum, J.D.; Quick, L.M. (to Standard Oil Co.). US 
Patent 4,005,005. 25 Jan 1977. Filed date 4 Mar 1976. 18p. 

A process is described for recovering and upgrading hydro- 
carbons from tar sands, by contacting the tar sands with a dense- 
water-containing fluid at a temperature in the range of from about 
600°F to about 900°F in the absence of an externally supplied 
catalyst and hydrogen, and wherein the density of the water in said 
fluid is at least 0.10 gram per milliliter. 12 claims, 1 figure. 


REFINING 
REFER ALSO TO CITATION(S) 34037 


34034 Processing of tar sand bitumens, I. Thermal cracking of 
Utah and Athabasca tar sand bitumens. Bunger, J.W.; Mori, S.; 
Oblad, A.G. (Univ. of Utah, Salt Lake City). Am. Chem. Soc., Div. 
Fuel Chem., Prepr.; 21: No. 6, 147-158(1976). 

From American Chemical Society meeting; San 
California, United States of America (USA) (29 Aug nme 

See CONF-760826—P3. 

Thermal cracking characteristics of three Utah and one Atha- 
basca tar sand bitumen were studied and results are discussed in 
terms of bitumen properties and composition. Bitumen character 
resembles a petroleum distillation residues, but tar sand 
bitumens differ principally in their higher heteroatom content and in 
their higher concentrations of high molecular weight compounds. 
The thermal cracking and compositional features of Utah samples 
are compared with the Athabasca sample for which considerably 
more processing information is known. Elemental analysis, physical 
properties, and easily determined compositional features of the liquid 
products are presented. This information provides a basis for evalua- 
tion of thermally derived tar sand liquids and for comparison with 
coal derived liquids and shale oil. 


drocracking the compound-type 
distribution in Athabasca bitumen. George, A.E.; Banerjee, R.C.; 
Smiley, G.T.; Sawatzky, H. Am. Chem. ig Div. Fuel Chem., Prepr.; 
21: No. 6, 176-189(1976). 

From American Chemical Society meeting; San 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760826—P3. 

The changes in the chemical composition of Athabasca bitu- 
due to thermal hydrocracking under varying severities of 
treatment were studied. The main reaction appeared to be the 
cleavage of saturated hydrocarbon structures from aromatic clusters 
resulting in large increases in the saturated hydrocarbon structures 
from aromatic clusters resulting in large increases in the saturated 
hydrocarbon fraction as well as decreases in molecular weights. The 
mononuclear aromatic fraction increased very substantially in 
weight with severity of treatment but the increase in the number of 
mononuclear aromatic structures was even more marked. The dinu- 
clear aromatic fraction decreased in weight but the number of these 
structures increased. The polynuclear aromatic and polar fractions 
decreased markedly in weight but the number of polynuclear aroma- 
tic structures changed slightly. The most severe treatment almost 
eliminated the asphaltenes and the basic materials. The changes in 
sulfur contents in the various fractions were followed and discussed. 
Attempts are being made to explain the low hydrogen consumption 
during these treatments by thermal hydrogen er. izati 


reactions. 

34036 Steam of TOSCO shale oil for production of 
chemical Griswold, C.F.; py SS Dickson, 
P.F. (Colorado School of Mines, Golden). Am. Ci Soc., Div. Fuel 
Chem., Prepr.; 21: No. 6, 207-218(1976). 


Francisco, 


From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 
See CONF-760826—P3. 


Results of a study of steam pyrolysis characteristics of a 
TOSCO II shale oil are reported. Up to 24 weight percent of the 
feed was converted to ethylene, and up to 6 weight percent was 
converted to propylene. The results are comparable with reported 
results and predictions for crude oil, gas oil, and shale oil. Within the 
ranges studied, an increase in any one of the reaction variables 
resulted in an increase of severity of operation. mig 
increasing the temperature was extreme, while increasing the 
dence dane or bed 0 mach emailer 
form of a commonly used pyrolysis severity factor satisfactorily 
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correlated the experimental results. Increasing 
ation resulted in increases in wei ee to 

us and solid products, in to’ 
in volumetric yields of methane and ethylene. The total light olefin 
yields increased i then leveled off and began to decrease with 
increasing severity yields obtained from TOSCO oil were 
greater in total gas and ethylene than crude shale oil from the gas 
combustion retort. 


the severity of 


PURIFICATION 
REFER ALSO TO CITATION(S) 34051 


34037 Competing reactions in aiestvertine coker distillates 
from Athabasca bitumen on unpromoted and catalysts. 
than, R.; Ternan, M.; Parsons, B.I. es Research Labs., 
wa, Ontario). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 21: No. 
6, 
From American Chemical Society meeting; San 
California, United States of America (USA) (29 Aug nro. 

See CONF-760826—P3. 

Desulfurization, denitrogenation, and hydrogenation reactions 
occur simultaneously in a hydrotreating process. Several unpromot- 
ed MoOs;/alumina catalysts and promoted NiO—MoOs/alumina and 
CoO—Mo0O;/alumina catalysts were evaluated to compare the char- 
acteristics of these competing reactions. A coker kerosene distillate 
(193 to 279°C) derived from Athabasca bitumen was used to evalu- 
ate the catalyst activity in the hydrotreating studies. The denitrogen- 
ation activity was higher than desulfurization activity for all MoOs/ 
alumina catalysts. Promotion of MoO;/alumina catalysts with nickel 
or cobalt selectively improved desulfurization so that the extent of 
the various reactions decreased in the following order: desulfuriza- 
tion greater than een gt greater than aromatic hydrogena- 
tion. The interactions of denitrogenation and desulfurization reac- 
tions at various temperatures were compared for promoted and 
unpromoted catalysts. The results obtained by others fo Jy 
ing gas oil and low temperature tar were also compas. ‘The 
conversions and the interaction of desulfurization and denitrogena- 
tion reactions were found to be dependent on the type of catalyst, 
temperature of reaction and boiling range of the feedstock. 


PROPERTIES AND COMPOSITION 


REFER ALSO TO CITATION(S) 33678, 33959, 34014, 34016, 
34018, 34035, 34058, 34059 


ganic constituent 

als. Fruchter, J.S.; Petersen, M.f..; Laul, J.C.; Ryan, P.W. (Battelle 

Pacific Northwest Labs., Richland, Wash. (USA)). Nov 1976. Con- 

tract EY-76-C-06-1830. "31p. P 03;MF AOl1. 
From 173. national meeting of the American Chemical Soci- 

ety; Lin Louisiana, United States of America (USA) (20 


The application of a number of sensitive and precise methods 
for the determination of trace elements, heavy element species and 
organic compounds in materials from an oil shale research retort 
process and from a solvent-refined coal pilot plant operation are 
discussed. The methods were chosen both for their sensitivity, and 
also for their relative freedom from interference pons Coal liquids 


er than 8 percent) in shale oil due to the high nitrogen content of the 
raw shale. Hydroaromatics are common in coal liquids but —_— 
in shale oil. Inorganic elements and speciation measurements indicate 

t amounts of the toxic heavy elements Hg, As, Zn, and Se 
contains significant Co, Br, Sb, and U. Raw oil shale is highly 
enriched in Se, As and Sb and somewhat enriched in U, Pb, Cs, Hg 
and Zn. Solvent-refined coal liquids were found to be relatively low 
in most trace elements. The majority of trace elements are concen- 
trated by the process into the mineral residue. Only Br and 4 
not depleted in solvent-refined coal. Other trace elements 
maining in significant amounts are U, Ta, Cr, and Zn. 


WA; Spedding, (Energy Research and Develorment Adminis 
ing, e! it Adminis- 
pm Wyo. Laramie Energy Research Center). 
Jan 1977. 20p. Dep. NTIS $3.50 
Order of magnitude minor elemental analyses for several 
Green River Formation oil shales, shale oils, and retort waters are 
presented. The oil-shale analyses show a remarkable uniformity 
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between Colorado Piceance Creek Basin Mahogany Zone and Saline 
Zone oil shales. Comparison with earlier roy of other workers 
extends this uniformity to rich and lean Mahogany zone oil shales, tu 
the Mahogany and R-4 zones of the Piceance Creek (Colorado) and 
Uinta (Utah) Basins. Crude shale oils and retort waters show vari- 
ations in _ elements of up to 10* times even in products from 
nominally very similar retorting runs. Possible important variables 
are hetero rogeneity in the oil shale, differences in retorting processes, 
or external influences on the products after retorting. Variations in 
survey type analyses are shown to be larger than expected, but the 
survey analysis with only order of magnitude precision is shown 
useful in delineating potential problems. The expected gain from 
more precise analyses is shown to be with respect to differentiating 
oo of product variability in oil shale retorting. 12 figures. 


34040 Volatilization of compounds of alkali metals in mineral 
part of oil shale. Taal, K.P. Jzv. Vyssh. Uchebn. Zaved., Energ.; No. 
10, 58-63(Oct 1964). (In Russian). 


34041 Mechanisms helping to heat oil-shale blocks. Smith, J.W.; 
Johnson, D.R. (Laramie Energy Research Center, WY). Am. Chem. 
Soc., Div. Fuel Chem., Prepr.; 21: No. 6, 25- ae - 

From American Chemical Societ meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760826—P3. 

Oil-shale rubble piles like those created in the vertical modi- 
fied in-situ combustion og always contain oil shale blocks of 
assorted sizes. Tests on the behavior of large blocks conducted in the 
150-ton batch retort show that retorting temperatures are attained 
throughout the block. Thermal diffusion probably cannot heat the 
interior of such blocks in the time this retorting takes place. Three 
separate mechanisms assisting this heating are identified. The first is 
a thermal exfoliation evaluated by thermomechanical analysis; the 
second is gas evolution assisting the exfoliation, and the third is 
combustion of — decomposition products from the organic matter 
in the oil shale. Differential thermal analysis with precise control of 
the atmosphere surrounding the sample demonstrates that this com- 
bustion occurs even at very low oxygen concentrations. These 
mechanisms help thermal diffusion heat shale blocks to temperatures 
necessary to decompose the organic matter in the block and to 
volatilize the decomposition products. The exfoliation helps the 
decomposition products leave the block. The exfoliation also helps 
—- diffuse into the now-porous spent shale to burn the residual 


34042 Fischer assay, a standard method. Heistand, R.N. oer 

t Engineering, Inc., Rifle, CO). Am. Chem. Soc., Div. Fue 

hem., Prepr.; 21: No. 6, 40-54(1976). 

"From American Chemical Society meeting; San 
California, United States of America (USA) (29 hae 1976). 

See CONF-760826—P3. 

Mr. Heistand, on loan from Sun Oil Company, is the chief 
chemist for the Paraho Oil Shale Demonstration. D.E.I. is the 
operator of the demonstration being conducted at ERDA's Anvil 
Points Experimental Station. The facility is located on the U.S. 
Naval Oil Shale Reserve near Rifle, Colorado. The Fischer assay is a 
performance test rather than a quantitative analytical procedure. As 
such, the data obtained from a Fischer assay are quite dependent 
upon the test procedure. Suggestions for correcting inconsistencies 
in results and improving the Fischer assay are offered in these areas: 
sampling, mesh size, retort design, temperature of retort, condenser, 
and receiver. (JGB) 


Francisco, 


Compositional diagrams: a method for interpretation of 
Fischer Assay data. Allred, V.D. (Marathon Oil Co., Littleton, CO). 
Am. Chem. Soc., Div. Fuel Chem., Prepr.; = 6, 


From American Chemical Society ; San 
California, United States of America (USA) 09 An 1976). 

See CONF-760826—P3. 

A compositional diagram was developed which provides a 
visual means of evaluating oil shale assay data for the olen River 
oil shales. Of particular value is the ability to estimate the total 
organic and or; = residue in the pyrolyzed shale from Modified 
Fischer Assay For approximate p these relationships are 
as follows: (1) total or, = 1.664 x (MFA oil yield); (2) organic 
residue = 0.361 x (MFA oil yield); (3) (gas + water + losses) = 
0.282 x (MFA oil yield); (4) water (from pyrolysis) = 0.077 x (MFA 
oil yield). The compositional diagram can also be used to evaluate 
TGA (thermogravimetric analysis) data for oil shales in order to 
estimate the oil yield. It is also recommended as a tool for evaluating 
experimental retorting data, icularly for bench scale and pilot 
plant retorts where material data on the feed and retorted 
shales can be accurately ascertained. 


34044 Thermal and electrical conductivities of Green River oil 
shales. DuBow, J.; Nottenburg, R.; Collins, G. (Colorado State 
Univ., Fort Collins). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 21: 
No. 6, 77-86(1976). 


Francisco, 


ing polynuclear aromatic hydr ns S). arger relative 
fraction of the | in shale oil are | substituted. Coal ) are a 


3496 ERDA ENERGY RESEARCH ABSTRACTS 


From American Chemical Society meeting; San F 
California, United States of America (USA) (29 Aug i376). 

See CONF-760826—P3. 

The electrical conductivity and thermal conductivity of 
Green River oil shales were measured as a function of temperature, 
pressure, and le of the shale. The oil shale was allowed to expand 
against initial load, and the pressure exerted on this load by the shale 
measured as a function of a. Substantially different behav- 
ior was observed below and above 700°F. Below 700°F, the thermal 
conductivity decreased with increasing temperature. As the grade of 
the shale increased, the thermal conductivity decreased. Hi 
grades of shale exhibited less variation of the thermal conductivity 
with temperature. The pressure exerted by the shale on the load did 
not vary monotonically with increasing temperatures but increased 
and decreased around the initial value. The electrical resistivit 
increased until around 400°F and then began to decrease. The 
in electrical resistivity is closely associated with a local minimum in 
pay ressure exerted by the oil ee, Above 700°F the shale began 

jowly decompose. Measurements were taken until loss of struc- 
pat y integrity occurred. The thermal conductivity increased mar- 
kedly as a function of temperature for all grades of shale. The 
electrical resistivity and pressure decreased markedly. The propor- 
tional decrease in electrical resistivity seemed similar to the increase 
in thermal conductivity, suggesting an electronic origin for the high 
temperature heat flow. 


34045 Thermal conversion of oil-shale kerogen in = ‘ope of 
carbon monoxide and water. Cummins, J.J.; Robinson, W.E. (Laramie 
Energy Research Center, WY). Am. Chem. Soc., Div. Fuel Chem., 
Prepr.; 21: No. 6, 94-109(1976). 

From American Chemical Society meeting; San F 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760826—P3. 

Oil-shale kerogen conversion to gaseous and benzene— 
methanol soluble products using the carbon monoxide and water 
reaction were studied. The effect of temperature, heating time, 
pressure, presence or absence of mineral carbonates, shale particle 
size, shale grade, and amount of water were investigated as variables 
on kerogen conversion. It was found that higher conversions of 
kerogen at lower temperatures were obtained by using the CO— 
H2O reaction than are obtained by dry thermal processes. Other 
advantages of the CO—H20O reaction are good conversion of ex- 
tremely rich oil shales and good conversion of finely ground oil 
shale, two types of materials that cause problem. with some retort- 
ing yore Water-soluble minerals are removed from the shale 

during the reaction and these materials could be used as a 
by-product. 


oxygen functions in bitumen fractions. 
t, J.G. (Alberta Research Council, Ed- 


34046 Investigation of 
Moschopedis, S.E.; Spei: 
Soc., Div. Fuel Chem., Prepr.; 21: No. 


monton, Canada). Am. C. 
6, 198-206(1976). 

From American Chemical Society meeting; San 
California, United States of America (USA) (29 Aug is76. 

ts of chemi s investigations pertain- 

ing to the nature of the oxygen atoms within the asphaltene and resin 
fractions of Athabasca bitumen are rted. Infrared spectra are 
given for the bitumen and its fractions, including asphaltenes, resins, 
saturates, and aromatics. Spectra are also given for resin fractions 
and derived products, as well as asphaltenes and acetylated products. 
Results indicate that most of the oxygen in the asphaltenes is in the 
form of hydroxyl groups. The remainder could exist as carbonyl 
functions, ethers, and sulfur—oxygen functions. (JGB) 


34047 Characterization of aromatic fractions from non-petroleum 
derived JP-5 type fuels. Solash, J.; Taylor, R.F. (Naval Air Propul- 
sion Test Center, Trenton). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 
21: 231-248(1976). 
rom American Chemical Society meeting; San F: 
California, United States of America (USA) (29 Aug 1976). 
See CONF-760826—P3. 
High resolution ic resonance (PMR) mit of 
the aromatic fractions JP-5 grade kero- 
senes was performed. The kerosene aromatic fractions examined 
included fuels derived from two different coals (COED process), tar 
sands (GCOS), oil shale (Paraho) and a single petroleum derived JP- 
5. The PMR method of Clutter and coworkers was used and gave 
data on the aromatic fractions in terms of “everage molecular 
parameters.” The results showed the aromatic fractions of the non- 
petroleum fuels to be similar. Small differences between aromatic 
were found for the number of carbons per substituent and 
number of substituents, while there were somewhat larger changes in 
the number of naphthene rings. Surprisingly, the petroleum-derived 
JP-5 aromatic fraction was higher in naphthalene than any coal- 
derived fuel studied. Further, the percent monocyclic pds ad remained 
nearly constant for two coal-derived fuel aromatic fractions despite a 
diameter of the average aromatic molecule, which can be 
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obtained from PMR data, was found to correlate with fuel freeze 
point and fuel viscosity. A correlation between ies of aroma- 
tic fractions and fuel smoke point could not be fi 


Leonard, J.T.; McLaren, G.W.; Hazlett, R.N. (Naval Research Lab., 
Washington, DC). ‘Am. Chem. Soc., Div. Fuel Chem., Prepr.; 21: No. 
6, 249-257(1976). 

From American Chemical Society meeting; San F: 
California, United States of America (USA) (29 Aug is. 

See CONF-760826—P3. 

The flammability, ignition, and electrostatic properties of JP-5 
aviation turbine fuel and a distillate type oe fuel derived 
from alternate sources were investigated. JP-5 samples included 
one each from tar sands and shale oil, and five from coal. The tar 
sands, shale oil and one of the coal samples had flash points which 
were below that of the 60°C specification requirement, but the flash 

tion requirement and also that of a typical petroleum JP-5 

bility indices differed somewhat, but autoignition properties wi 

not significantly different from that of a petroleum JP-5. Electrical 
conductivity and electrostatic charging tendencies of the coal and 
tar sands samples were similar to that of JP-5 from petroleum. The 
shale oil sample, however, had both higher conductivities and higher 
charging tendencies than that of petroleum JP-5, but the combina- 
tion of these two properties indicates that no abnormal electrostatic 
hazards should be encountered. The ship propulsion fuel from coal 
resembled petroleum derived distillates in behavior. 


34049 Chemical characterization of shale oil and related fuels. 
Jones, P.W.; Jakobsen, R.J.; Strup, P.E.; Graffeo, A.P. (Battelle 
Columbus Labs., OH). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 21: 
No. 6, 258-264(1976) nt 

rom rican Chemical Society meeting; 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760826—P3. 

"Symtholl" topether with compacooa wih saveral 
such as “Synthoil”, together with limited comparison with several 
natural petroleum products. The major analytical tec 
this work are high-performance liquid we ty 
gas chromatographic—mass spectrometry (GC-MS); HPLC 
used for the preliminary separation and GC-MS for Bn age 
quantitative analysis of the separated fractions. HPLC detectors used 
are simultaneous ultraviolet, fluorescence, and refractive index, 
while prelimi screening of each fraction is carried out by Four- 
ier Transform infrared R) spectroscopy. Shale oil, and the other 
fuels studied are separated by HPLC into 20 distinct size fractions 
using high resolution gel permeation (GPC). = 

PC cuts are further separa adsorption and 
and the resulting fractions 
studies are used to 
po’ tographic 
fractions in order to facilitate anemia GC-MS qualitative ve analy 
sis. GC-MS analyses were carried out using a com 
the benefits of EI spectral matching together with CI molecular 
weight data and low energy fragmentation. a ge are carried out 
for i —— from nonpolar hydrocarbons, to highly polar 
pol i acidic materials, and quantitative analyses are 


(Laramie iter, WY). 
Chem. Soc., Div. Fuel Chem., , he 21: No. 6, 265-277(1976). 
From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 
See CONF-760826—P3. 


presence 
monoxide and water was performed. The purpose of this study was 
to determine semi-qualitatively the types of compounds it in 
the extracts obtained from a time-temperature series of CO—H;O 
reactions with kerogen. The temperature of reaction was varied 
from 300° to 450°C and time of reaction was varied from 0.25 to 6 
hours at 1,000 psig charged CO pressure. The extracts were fraction- 
ated by a series of solvent, ion exchange, coordination, 


containing only about 20 
temperatures from 300° to 15°C. 
ing increase of h 


34050 Fractionation of soluble extracts obtained from kerogen 

thermal with CO and H.O. Cummins, 

Fractionation of the benzene—methanol soluble extracts from 

alkane, branched plus cyclic alkane, aromatic and cyclohexane- 

insoluble fractions. The results show that the extracts are very polar, 

t hydrocarbons when prepared at 

and tend to become less polar with 

bons up to about 40 percent at 

temperatures from 374° to 450°C. Increase in reaction time at 

constant temperature has an insignificant effect on the amounts of 

the fractionated products. This suggests that within this time frame 

the fraction amounts are temperature dependent and independent of 

reaction time. These extracts from the thermal degradation of kero- 
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gen would be suitable feedstocks for further hydrocracking tech- 


34051 Distribution of nitrogen in hydrecracked in situ shale oil. 
Cottin, 5 ke Energy Research Center, WY). Ind. 
Eng. Chem., Prod. Res. Dev.; 15: No. 3, 197-201(1976). 

Crude shale oil from underground in situ retorting of Wyo- 
ming oil shale was hydrocracked over a nickel-molybdena catalyst in 
a single-pass operation at 800°F, 1500 psig pressure, and 0.5 vol of 
oil/(vol of catalyst/h). The ~ — was fractionally distilled 
into naphtha and heavier 54 fractions distilling above 
naphtha were collected at 5°F —“y (at 10 mm absolute pres- 
sure), and nitrogen percen ere determined on these. The 
hydrocracking eliminated 98% of be nitrogen from the oil, but the 
pine nen distribution of the nitrogen compounds remaining in 
the oil resembled that of the nitrogenous components in raw shale oil 
and in hydrocracked gas-combustion shale oil. 


34052 Some aspects of the chemistry of Alberta oil sand bitumen. 
Strausz, O.P. (Univ. of Alberta, Edmonton). Prepr., Div. Pet. Chem., 
Am. Chem. Soc.; 21: No. 3, 456-458(1976). 

From National meeting of the American Chemical Society; 
170). York, New York, United States of America (USA) (4 Apr 

See CONF-760458—P3; CONF-760826—P5S. 

The vast oil sand formations of northern Alberta contain a 
broad variety of organic substances ranging from methane to com- 
plex polymeric materials with mw in excess of 10,000. Among the 
gaseous and volatile materials, methane and curiously neopentane 
and acetaldehy: From the low temperature thermal 
behavior of the oil sand it is concluded that these compounds were 
formed via slow thermal rather than microbial processes. The pre- 
cursors have not yet been identified. Analysis of the maltene fraction 
of the bitumen showed the complete absence of n-paraffins indicat- 
ing that the oil has suffered extensive microbial degradation. The 
distribution of the rest of the saturates is consistent with a marine 
origin and a young geological and maturation age for the formation. 
Another characteristic of the bitumen is its high and homogeneous 
asphaltene content, approximately 17%, containing approximately 
8% sulfur, some oxygen and nitrogen. The structural details of the 
asphaltene have been investigated and a polymeric framework has 
been established in which the carbon moieties of average mw 580 
and average structure of naphthenic dicycloaromatics with some 
side chains are together by fr the for es. 
is in agreement with a young age for ‘ormation ves 
some indications with regard to the mode of formation the 
asphaltene. 


34053 Survey of heavy minerals in the surface-mineable area of 
the Athabasca oil sand deposit. Kramers, J.W.; Brown, R.A.S. (Al- 
berta Research Council, Edmonton). CIM Bull; 69: No. 776, 92- 
99(Dec 1976). 

Samples from seven test wells distributed throughout the 
ed to determine the amounts of heavy minerals present and the 
titanium and zirconium contents. The samples were treated to yield 
the size distribution of the titanium and zirconium minerals as well as 
are found throughout the surface-mineable area; concentrations 
range from 0.24 to 2.29 percent (by weight), with a mean of 1.02 


mineral potential must be evaluated in detail for each mine site. 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 33804 


34054 Preliminary feasibility studies in times of rapid cost esca- 
lation. Oliver, E.D.; Moll, A.J. (Stanford Research Inst., Menlo 
ret: Me Am. Chem. Soc., Div. Fuel Chem., Prepr.; 21: No. 6, 1- 
10(197 
From American Chemical Society meeting; San F, 
California, United States of America (USA) (29 Aug 1976). 
See CONF-760826—P3. - 
it 
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scope in the early stages, tightening environmental controls, difficul- 
ties in obtaining raw materials and fuels, general inflationary trends, 
“hyperinflation” of the costs of critical equipment, local labor short- 
— and increased times required for procurement and construction. 

t increases have been particularly dramatic for “offsites,” liberal- 
ly defined as nonprocess related parts of projects. Case histories of 
oil shale and tar sand developments are analyzed. Learning curves of 
costs during development and commercial use are studied. The 
analysis — that the worst of the extraordinary increases (above 
general inflationary trends) are probably over. Criteria to judge the 
state of development of processes are given, and some procedures to 
avoid future pitfalls are suggested. 


WASTE RESEARCH AND MANAGEMENT 


34055 (PB—253597) Research and development 
disposal of retorted oil shale; Paraho Oil Shale Project. Laboratory 
tests on old U.S.B.M. retorted shale. Interim report Phase 2, 15 Apr— 
15 Jul 1974, Holtz, W.G. (Woodward-Clyde Consultants, Denver, 
in cooperation wi vel t Inc. 
Rifle, Colo. See also PB—253598. 
Various physical and chemical property tests were conducted 
on ogee! 20 year-old retorted oil shale from the old 
US . retorted shale pile (a byproduct of the Paraho process). 
The material was difficult to handle and test in the laboratory and, in 
most cases, did not react as a normal soil during testing. Peculiarities 
and problems with this discussed. Test 
ures, acq ta, and generated p) properties are 
in the report. (GRA) 


34056 (PB—253598) Research and development program on the 
disposal of retorted oil shale; Paraho Oil Shale Project. 

tests on Paraho pilot plant retorted oil shale. Interim report 17 Dec 
1974—3 Apr 1975, on Phase 3, Part 1. Holtz, W.G. (Woodward- 
Clyde Consultants, erty Colo. (USA)). 31 Jul 1975. Contract 


30255004. 181p. $7.50. 

Prepared ii cooperation with Development Engineering, i 
Inc., Rifle, Colo. fee also PB—253597 and PB—253599. 

This report contains information on the physical and chemical 

ies of retorted shale waste material which would be represen- 
tative of materials that would be produced during oil shale prototype 
plant retorting operations. Comparisons are made between physical 

determined on both newer and old shale. Color illustra- 

tions reproduced in black and white. (GRA) 


(PB—253599) Research and 


plant. 
report 13 Feb—24 Oct 1975, on Phase 4, Part 1. Holtz, W.G. 
(Woodward-Clyde Consultants, Denver, Colo. (USA)). 15 Dec 
1975. Contract J0255004. 121p. NTIS $5.50. 
Prepared in cooperation with Development Engineering, 
Inc., Rifle, Colo. See also PB—253598. 
This report contains information on the physical and chemical 
of retorted oil shale waste material produced in the semi- 
works retort which would be representative of materials that would 
be produced during prototype plant operations. Comparison of those 
results and those obtained from the pilot plant retorted shale (Phase 
Iil, Part I) are made to study the scale-up efforts. Color illustrations 
reproduced in black and white. (GRA) 


34058 Simulated ground water leaching of in situ retorted or 
burned oil shale. Parker, H.W.; Bethea, R.M.; Gueven, N.; ee he 
M.N.; Owusu, J.K. (Texas Tech Univ., Lubbock). Am. Chem. Soc., 
Div. Fuel Chem., Prepr.; 21: No. 6, 66-76(1976). 

From American C Society meeting; San Fi 
California, United States of America (USA) (29 Aug 1976). 

d to a partic in-situ site, 

expected to influence the quantity of soluble salts 

Prailabte yoy possible groundwater leaching are retorting tempera- 
ture, retorting time, and possible exposure to air to burn carbon from 
the shale. These variables were investigated for four temperatures, 
430, 483, 630, and 780°C, and two retorting times 15 and 30 hours. 
In general, 5 times less material was solubilized when oil shale was 


leachate. Data are reported for leaching of many common 
a Mg, Ca, Sr, Zn, Zn, Cd, Hg, Cr, Fe, Mo, 


Studies of soluble organics in simulated in situ oil-shale 
retort water by electron impact and chemical ionization from a com- 


340570 development program on the 
ae disposal of retorted oil shale; Paraho Oil Shale Project. Laboratory 
would provide suf nt feed for a large-scale jum pigmen 
and the from one would sufficient zircon 
DOT ta! va a0 UISSUIVeCU SU us J 
of the leachate. As anticipated, increasing retorting temperatures 
resulted in increased amounts of leached solids and a higher pH 
commerc On Of synthetic fuel processes has be extraordi- 
nary escalation of cost estimates by factors of up to ten in the past 
eight years. This study identifies and analyzes some of the most 
years. These factors include overoptimism and ill-defined project 
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bined gas chromatograph-mass spectrometer system. Wen, C.S. (Univ. 
of Seeiom California, Los Angeles); Yen, T.F.; Knight, J.B.; Poul- 
son, R.E. Am. Chem. Soc., Div. Fuel Chem., Prepr.; 21: No. 6, 290- 
291(1976). 

From American Chemical Society meeting; San F, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760826—P3. 

Retort water samples collected from the Laramie 10-ton 
simulated in-situ retort were examined by both electron impact (EI) 
and chemical ionization (CI) mass spectrometry with a Finnigan 
Model 3300 gas chromatograph—mass spectrometer (GC-MS). 
These water samples, formed in retorting Green River oil shale of 
either Utah or Colorado origin, were filtered, lyophilized, extracted 
with benzene, and esterified. Both the benzene concentrates, as well 
as the corresponding methylated fraction were studied. Specific 
compounds were identified by comparison of EI to known spectra 
and followed by CI with methane as reagent gas. In general, classes 
of compounds included n-paraffins, fatty acids, phenolics, substituted 
benzenes, and nitrogen bases. The presence of acids such as stearic, 
palmitic, myristic, and lauric may be indicative of the algal compo- 
nents in shales which are precursors of kerogen. On the other hand, 
compounds such as substituted xylenes and phenols may be formed 
from thermal decomposition in retorting. 


34060 Method of sludge related to the hot water extrac- 
tion of tar sands. Bain, F.A.; Roberts, J.O.L. (to Great Canadian Oil 
Sands Ltd.). US Patent 4,008,146. 15 Feb 1977. Filed date 27 May 
1975. 10p. 

A method for reducing the sludge content of a retention pond 
associated with the hot water process for extracting bitumen from 
tar sands is described. A sludge stream containing at least 12 percent 
solids by weight is mixed with a hot water extraction process waste 
water stream containing at least 20 percent sand. The mixture is 
settled in a settling zone to form an upper layer substantially reduced 
in mineral matter and a lower layer comprised of a sand-sludge 
mixture and dispersing the lower layer over a sand pile zone to 
provide additional sand layers thereon containing at least a part of 
the sludge in the interstices of the additional sand layers. 11 claims, 2 
figures. 


ENVIROMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 34012 


34061 (COO—4018-1) Rehabilitation potential and practices of 
Colorado oil shale lands. Progress report, June 1, 1976—May 31, 
1977. Sims, P.L. (Colorado State Univ., Fort Collins (USA)). Feb 
1977. Contract EY-76-S-02-4018. 96p. Dep. NTIS $5.00. 

Substantial progress has been made towards implementing all 
of the prescribed studies and satisfying the stated objectives since the 
Oil Shale Rehabilitation Project was actively initiated in June 1976. 
Concurrent with implementation, research objectives were substan- 
tively defined and supplemented without distracting or departing 
from the original purpose. Current studies are designed to fill voids 
in the present status of knowledge regarding lands disturbed by an 
impending oil shale industry in Colorado. The efforts of all contrib- 
uting investigators have therefore been integrated and directed 
toward the goal of developing methodologies requisite for restoring 
diverse and complex ecosystems which will require only a 
amount of maintenance or input of scarce resources. An intensive 
study site southeast of the Oil Shale Tract C-a has been obtained 
through a Cooperative Agreement with the Bureau of Land Man- 
agement. Following this agreement, most subprojects were initiated 
at the intensive site. Additional programs will be implemented as 
spent shale becomes available this summer. Studies conducted princi- 
pally in the laboratory and greenhouse, such as the microbiological 
and plant genetic studies, have achieved significant results. 


34062 Entomological reconnaissance of Syncrude Lease No. 17 
and its environs, Pcrter, W.B.; Lousier, J.D. Edmonton, Alberta; 
Syncrude Canada Ltd. (1975). 101p. (NP—21657). 

In 1974, a three week field reconnaissance study of terrestrial 
insects occurring on Syncrude Lease No. 17 and its environs, in the 
Athabasca Tar Sands of Northern Alberta, was carried out. Various 
sampling methods were employed in disturbed and undisturbed 
stands of different boreal forest tree types and in an area cleared of 
trees for mining purposes. The results obtained suggest that further 
study of certain insects may give an early indication of possible 
environmental damage. These insects are a dung beetle, Aphodius 
sp. (Scarabaeidae : Coleoptera), two species of March flies (Bibioni- 
dae : Diptera) and several species of ground beetles (Carabidae : 
Coleoptera). A future sampling plan can be based on the quantitative 
(soil sampling) data. 
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RESERVES 
REFER ALSO TO CITATION(S) 34167, 35369 


34063 Uranium of tertiary rocks in 
the Badger Flats, Elkhorn Thrust Area, Park and Teller a 
Colorado. Young, P.; Mickle, D.G. (Bendix Field Engineerin oo 
Grand Junction, Colo. (USA)). Oct 1976. Contract St E(05-1)-1 
35p. . NTIS $4.00. 

ranium potential of Tertiary rocks in the Badger Flats— 
Elkhorn Thrust area of central Colorado is closely related > a 
widespread late Eocene erosion surface. Most uranium d its in 
the area are in the Eocene Echo Park Alluvium and Oligocene 
Tallahassee Creek Conglomerate, which were d ited in paleo- 
drainage channels on or above this surface. Arkosic detritus within 
the channels and overlying tuffaceous sedimentary rocks of the 
Antero and Florissant Formations of Oligocene age and silicic tuffs 
within the volcanic units provide abundant sources of uranium that 
could be concentrated in the channels where carbonaceous debris 
facilitates a reducing environment. Anomalous soil, water, and 
stream-sediment samples near the Elkhorn Thrust and in Antero 
basin overlie buried channels or are offset from them along structur- 
al trends; therefore, uranium-bearing ground water may have moved 
upward from buried uranium deposits along faults. The area covered 
by rocks younger than the late Eocene erosion surface, specifically 
the trends of mapped or inferred paleochannels filled with Echo 
Park Alluvium and Tallahassee Creek Conglomerate, and the 
— Formation are favorable for the occurrence of uranium 

leposits. 


34064 (TM—194) Uranium occurrences of the Nacimiento— 
Jemez region, Sandoval and Rio Arriba Counties, New Mexico. 
Chenoweth, W.L. (USAEC Grand Junction Office, Colo.). May 
1974. 16p. Dep. NTIS $3.50. 

ranium in the Nacimiento-Jemez region of north-central 
New Mexico occurs in rocks of Pennsylvanian, Permian, Triassic, 
Jurassic, Cretaceous, and Tertiary age. Deposits consist of uranium 
minerals disseminated in sandstone, siltstone, carbonaceous shale, 
coal, and limestone and in association with carbonized plant debris in 
sandstone and in “red bed” copper deposits. Uranium minerals fill 
interstices of a silicified rhyolite breccia at a single occurrence. 
Known deposits are small and subeconomic. Slightly more than 600 
tons of ore have been produced to date. 


34065 Nuclear fuels, Finch, W.I. U.S., Geol. Surv., Prof. Pap.; 
No. 820, 455-468(1973). 

Uranium is an important energy resource, and even though 
the demand for its use in nuclear-powered electrical generators was 
only moderate in 1972, near-future needs are expected to be very 
great. In the U.S., large ——— deposits are found chiefly in 
sandstone and associated rocks. In other parts of the world, large 
deposits are mainly in quartz-pebble conglomerate of early Precam- 
brian age and in veins. Domestic resources recoverable at present 
prices totaled about 273,000 tons of uranium oxide at the end of 
1971, and the total for all countries reporting resources is about 1.6 
million tons. These supplies are sufficient to last into the 1980's. 
Needs beyond 1980 are so — that tremendous efforts in explora- 

tion, and research in ore-finding techniques, will be required to 
discover new recoverable resources. Identified mk gh paramar- 
ginal and submarginal resources in marine phosphorite and black 
shales and in igneous rocks are very large. 


EXPLORATION 
REFER ALSO TO CITATION(S) 34194 


34066 (GJBX—22(77)) Uranium hydrogeochemical 
sediment reconnaissance in the San Juan Mountains, Southwest Colo- 
rado. Maxwell, J.C. (Los Alamos Scientific Lab., N.Mex. (USA)). 
Feb 1977. Contract W-7405-ENG-36. 137p. (LA—6651-MS). Dep. 
NTIS $6.00. 

From 1995 sites in the San Juan Mountains area, 1706 water 
and 1982 sediment samples were collected during June—July 1976 
and analyzed for uranium. The area includes the southern third of 
the Colorado mineral belt which has o> rich ores of gold, silver, 
copper, lead, zinc, and molybdenum. The broadly mountains 
are capped by 2500 m of Tertiary volcanics, deeply eroded to expose 
a Precambrian ine core. Adjacent plateaus underlain by 
Mesozoic sedimentary rocks were included in the reconnaissance. 
Average value of uranium in water samples from mountains was less 
than 0.5 from Mancos shale areas 
cnnell'S ou IB. Anomalous sediment samples, 40 ppM uranium, 
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Other anomalous areas, includin ity mining district, 
were well defined by 4 to 30 pp Prony Bony 
ppB uranium in water. Anomalous areas not previously 

indicate favorable areas for future exploration. 


34067 (GJBX—27-77) Evaluation of bo ae electromag- 
netic sounding for uranium exploration and mining. Vickers, R.S. 
(Stanford Research Inst., Menlo Park, Calif. (USA)). Oct 1976. 
Contract EY-76-C-03-1664; SUB-76-016-X. 58p. Dep. NTIS $4.50. 

In recent years, underground sounding using radar techniques 
has been demonstrated in a number of mining situations. The use of 
such techniques in uranium mining and exploration was evaluated in 
the study described here. The evaluation was limited to experimental 
work with radar and resistivity at two sides—one, a hard rock mine 
in Colorado, and the other, a sedimentary deposit near 
Texas. Results suggest that in the conditions encountered, the radar 
method fails to provide any useful diagnostic data to the industry. 
This failure is attributable to the presence of water in the hard rock 
situation and of moist clay soils in the Texas situation. Resistivity 
data taken at both sites verify the radar findings. 


34068 ta 3) National Uranium Resource Evaluation 
program. H and Stream Sediment Reconnaissance 
Program in Central United States. First quarter FY 1977, October 1, 
1976—December 31, 1976. Arendt, J.W. (Oak Ridge Gaseous Diffu- 
A 15 Feb 1977. Contract W-7405-ENG-26. 

The reco anes for the Oak Ridge 
Gaseous Diffusion Plant ( Plant (ORGDP) Uranium Resource Evaluation 
(URE) Project continued in the Texas Gulf Coast and Northwest 
Texas. A pilot survey was also completed in the Upper Peninsula of 
Michigan. The Reconnaissance Geochemical Survey in the Crystal 
City oa Beeville Lag les, Texas was p for submission 
to ERDA in January 1977. The survey represents the first reconnais- 
sance report and includes the technical evidence that the ORGDP 
concept of Phase I and Phase II sampling with multielement analysis 
is valid. A project status and summary of URE activities during the 
included is a listing of plans for the Second Quarter FY 


MINING 
REFER ALSO TO CITATION(S) 34067 


34069 (USGS-OFR—76-835) Some geochemical parameters 
fecting the in-situ leaching of uranium. Potter, R.W. II. (Geological 
Survey, Washington, D.C. (USA)). 1976. 26p. TIC. 
Four examples of deleterious fluid-rock reactions in the in-situ 

leaching of uranium are briefly reviewed. The examples discussed 

are hydrolysis of feldspars, oxidation of pyrite, _— itation why 
po Bg and the ion exchange of uranium by clay. To 
Suggestions are made for futher study to el 
(JSR) 


PROCESSING 
REFER ALSO TO CITATION(S) 34112, 34173, 35751, 35768 


34070 (ORNL/TM—5739) Device for sampling HTGR recycle 
fuel particles. Suchomel, R.R.; Lackey, W.J. (Oak Ridge National 
Lab., Tenn. (USA)). Mar 1977. Contract W-7405-ENG-26. 18p. P 
02/MF 


Devices for sam 
fuel microspheres were ev: 


igh- Gas-Cooled Reactor 
uated. ysis of samples obtained with 
_ of two specially designed passive samplers were compared with 
enerated by more common techniques. A ten-stage two-way 
was found to produce a representative sample with a con- 

om ratio. 


S. (Gama Re- 
1975. 10p. dn Indonesian). 


these experiments. Acid-sulphate, carbonate-bicarbonate, and ammo- 
nium carbonate have been applied to process the uranium ore. Ion- 
exchange and solvent-extraction methods were carried out, to recov- 
er uranium from the leach liquors. 
been determined by using a 


ate an advisory group meeting. (International 
(In several 


-751 TA IAEA $19.00 


From Meeting of the advisory On uranium ore process- 
SA) (24 Nov 1975). 

The uranium ore conference had sessions on: 
anticipated future for uranium and need for increase in 
milling capacity; uranium ore milling practice; known and partially 

techniques which have not reached fuel application in 

ing of uranium ores; process problems and developments for 
some new uranium ore occurrences; processing of low-grade re- 

sources; uranium as a by-product and by-products from uranium 

ores; in-situ leaching; and recovery of uranium from seawater. (LK) 


34073 Uranium hydrometallurgy prospects. Boutonnet, G. (Pe- 
chiney yoo Kuhlmann, Fr). Nucl. Eng. Int; 20: No. 225, 100- 
102(Feb 1975). 

tion of nuclear raw materials, use that will have to be made of 
new uranium ore reserves, and the techniques that have been devel- 
oped over the past twenty years, all point to the need for taking a 
fresh look at the prospects now before us not merely with regard to 
ore reserves, process technology and production economics but also 
in relation to the arguments for and against the conventional urani- 
um production processes. 


Coupled cationic and anionic method of separating urani- 
um. Sundar, P.; Elikan, L.; Lyon, W.L. (to Westinghouse Electric 
by .). US Patent 3,966,872. 29 Jun 1976. Filed date 1 Nov 1973. 

P 

Uranium is separated from contaminating metal ions in an 
7 feed liquor containing the uranyl ion. liquor is extract- 
with a first, noninterfering, water-immiscible, organic solvent 
containing a reagent which reacts with the uranyl ion to form a 
complex soluble in the organic solvent. The organic solvent is 
scrubbed with water if necessary, then stripped with a stripping 
liquor of an aqueous sulfuric acid liquor having a pH of about 0.5 to 
about 6 containing a reducing ion or an aqueous carbonate solution 
having a pH of about 8 to about 9. If the sulfuric acid liquor is used 
the stripped uranous ion is oxidized and the sulfuric acid liquor is 
diluted to prevent the precipitation of a uranium complex. The 
stripping liquor is extracted with an amine liquor comprising a 
, noninterfering, water-immiscible, organic solvent and a terti- 
ary or quaternary amine. The amine liquor is stripped with an 
ammonium carbonate solution to precipitate a uranium complex. The 
uranium complex is filtered off and may be calcined to produce 

UsOs or UOs. 38 claims, | figure. 


34075 Whims for low grade uranium. Keleghan, W.T.H. Nucl. 
Act.; No. 16, 3-5(Jan 1977). 

The tailings dams of South African go!d mines contain sub- 
stantial quantities of low grade uranium. Wet high-intensity magnetic 
separation (WHIMS), a technique for the concentration of feebly 

magnetic minerals, shows le promise as a for 
wade these residues and facilitating uranium extraction. 


ENRICHMENT 


34076 (ERDA—77-27) Uranium enrichment services activity. 
ended September 30, 1976. (Energy 
Research Development Washington, D.C. 
(USA)). 31 Mar 197 1977. 15p. ORO, Oak Ridge, TN. 

The financial delamaate cover the fiscal year 1976 and the 
transition quarter. They include the following: balance sheet, income 
statement, changes in government investment, statement of changes 
in financial position, notes, separative work inventories, plant and 
equipment, cost of production and sales, and power costs. (DLC) 


aap (K/OA—2872) Aerodynamic isotope separation processes 
for uranium enrichment: Malling, G.F. Von 


process 

Halle, E. (Oak Ridge Gaseous Diffusion Plant, Tenn. ISA). 7 Oct 

1976. Contract W-7405-ENG-26. 42p. (CONF-760887—1). Dep. 
NTIS $4.00. 

From Symposium on new advances in i separation; San 

Francisco, California, United States of America (USA) (Aug 1976). 

The pressing need for enriched uranium to fuel nuclear power 


ee Aerodynamic isotope separation p 
prominently mentioned along with the gas centrifuge process and 
the laser isotope separation methods as alternatives to the gaseous 
diffusion process, currently in use, for these future plants. Common- 
ly included in the category of aerodynamic isotope separation pro- 
cesses are: (a) the separation nozzle process; (b) opposed gas jets; (c) 
the (d) the separation rr molecular 
beams; (f) jet penetration an time of flight separation 
cesses ues Gen, as does the gas centrifuge process, on pressure 


as FISSION FUELS 3499 
34071 
uranium 
search Cen 
tion plants be built during the next twenty years, has inspired an 
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diffusion associated with curved streamlines for the basic separation 

effect. Much can be deduced about the process characteristics and 

a economic potential of such processes from a simple and elemen- 

— model. In particular, the benefit to be gained from a 

light cari -_ added to the uranium feed is clearly demonstrated. 

need a so illustrates the importance of transient effects in this 
class of processes. 


34078 (SAND—76-8616) Velocity slip of gas mixtures in free jet 
expansions. Cattolica, R.J.; Talbot, L.; on. D. (Sandia Labs., Liver- 
more, Calif. (USA); California Univ., Los Angeles (USA)). Nov 
1976. Contract E(29-1)-789. 19p. (CONF. 760710—7). Dep. NTIS 
$3.50. 
: From 10. international symposium on rarefied dynamics; 
Aspen, Colorado, United States of America (USA) (18 Jul 1976). 
Velocity slip in gas mixtures of argon and helium in axisym- 
metric free jet e — has been measured using a grating mon- 
ochromator together with a computer-controlled Fabry-Perot inter- 
ferometer to observe the fluorescence excited by an electron beam. 
The Doppler shift between the fluorescence observed parallel and 
perpendicular to the centerline of the free jet was used to measure 
the mean velocity of a particular species along the jet centerline, 
employing the 4880 A line for argon and the 5016 A line for helium. 
By alternately tracking the parallel and perpendicular fluorescence, 
the Doppler shift due to the mean velocity was measured directly 
with an accuracy of | percent. Flow field surveys have been made in 
the initial acceleration region where the flow becomes hypersonic 
and in the far field region. The differences between argon and 
helium mean velocities (velocity slip) are in good agreement with 
molecular beam data and show a correlation with an inverse Knud- 
sen number. 


34079 Isotope separation by hollow charge. Diez, O. French 
Patent 2,281,157/A/. 5 Aug 1974. 4p. (In French). 
ints Available from Institut National de la Propriete Industrielle, 


(France). 
A hollow charge isoto s separation device is presented; it 
includes a means to recover the perforating jet matter enriched in 
light isotope and a means to prevent the core, which contains the 
remaining depleted matter of the cone, from being collected as well. 
The means employed to collect the enriched matter of the perforat- 
ing jet is to drill a hole in a certain thickness of shielding and to 
collect the matter evacuated. To prevent the core matter from being 
collected in turn, the shielding is given a thickness hardly less than 
the perforating capacity of the jet and the explosion force itself is 
used to plug the collector before the arrival of the core material. 


34080 Helikon technique for isotope enrichment. Haarhoff, P.C. 
(Uranium Enrichment Corp. of South Africa, Ltd., Pretoria). Tydskr. 
Natuurwet.; 16: No. *°3 +4, 68-126(1976). (In Afrikaans). 

The separating element employed in the UCOR process for 
uranium enrichment has an enriched stream which is much smaller 
than the depleted stream. To deal with this small cut and to exploit 
the full potential of the process, a new cascade technique has been 
developed, the so-called helikon technique. It is based on the princi- 
ple that an axial flow compressor can simultaneously compress a 
number of streams of different isotopic composition, which flow 
through it in parallel, without any significant mixing between them. 
The technique makes it possible to achieve the desired enrichment 
with a relatively small number of separating units, by making the 
best use of the high enrichment factor available. A further feature of 
the helikon technique is that a module yields an enrichment factor 
which is not constant, but can vary. In this way a cascade can be 
built up from modules of a fixed size, which is a great advantage 
when compared to conventional cascade arrangements where sever- 
al unit sizes are required. A general theoretical treatment of the 
helikon technique is given and the similarity between helikon and 
conventional cascades is pointed out. Practical helikon cascades are 
subsequently discussed on the basis of the UCOR process. 


34081 Concentration of uranium-235 in mixtures with uranium- 
238 using ion exchange resins. Seko, M.; Kakihana, H. US Patent 
3,953, .¥ 27 Apr 1976. Priority date 22 Jul 1971, Japan. 28p. 

A method is described of simultaneously obtaining separate 
enriched fractions of *°U and **U from isotopic mixtures thereof 
with the use of an ion exchange column by g a liquid body 
containing the isotopic mixture through the Boney The uranium as 
it is passed through the column is presented as a U(IV) coordination 
compound with a ligand at different valent states and is followed by 
an eluant and forms a band which travels through the column, the 
front and rear portions of which are tively enriched in one of 
the isotopes and depleted in the other. "1¢ claims. 


34082 Isotopic enrichment of uranium with respect to an isotope. 
Delvalle, P. (to Commissariat a l’'Energie Atomique). US Patent 
— 15 Mar 1977. Priority date 27 Feb 1973, France. 28p. 

A process is claimed for chemical enrichment of uranium 
with respect to a lighter one of its isotopes. The process consists in 
contacting uranium of valence state III and uranium of valence state 
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IV, or a compound of uranium of valence state III and a different 
compound of uranium of valence state III. One of the phases which 
is contacted or the only phase is liquid. The system should be 
substantially free of elements which would cause uranium III to 
oxidize to valence IV. 18 claims, 11 figures. 


34083 Random-walk model of isotope enrichment in nee. 
Kiss, I.; Vass, S. (Central Research Institute for Physics, 
Hungary). J. Chem. Phys.; 66: No. 8, 3750-3758(15 Apr ot 77). 
Steady opertional parameters, such as enrichment, flow rates, 
isotopic distributions in the product and in the waste, and their 
variation over the cascade are evaluated in terms of transit probabil- 
ities and average transit times of different gas molecules in their 
random walk from one stage to another of a cascade. The random- 
walk model is also used for describing transient properties, i.c., the 
output response to input perturbation and the relaxation time. . Calcu- 
lations in terms of the model are carried out for UFe of natural 
abundance enriched in a diffusion cascade. With the 
numerical values the model can also be applied to centri cas- 


GASEOUS DIFFUSION 


34084 (GAT-T—2415) for use 
aids at the X-616 liquid effluent control facility. Deacon, L.E. (Goo- 
dyear Atomic Corp., Tn Ohio (USA)). 21 Oct 1975. “Contract 
E(33-2)-1. ee Dep. NTIS $3.50 

reduction-precipitation process used in the X-616 Liquid 
EMfivent C Control Facility produces a metal hydroxide sludge which 
is both difficult and time-consuming to settle. A coagulant aid added 
to the clarifier will increase the setting rates and increase the stability 
of the sludge. Comparison tests have shown that anionic polyelectro- 
lytes used as coagulant aids can reduce the settling time by as much 
as 80 percent while substantially decreasing the amount of suspended 
solids in the discharged water. 


34085 Uranium enrichment by Eurodif and 
J.P. Nucl. Eng. Int.; 21: No. 250, 60-6 


to the formation of Eurodif and to the con- 
(U/a uranium diffusion enrichment plant are 
outlined. The general layout of plant, cascade sequence, and con- 
struction schedules are described. The economies of the project are 
discussed. Plans for a 5 M SWU/a plant by a separate company, 
Coredif, are summarized. 


34086 Enrichment plants. A survey of major new uranium enrich- 
eae Kovan, D. Nucl. Eng. Int; 21: No. 250, 49-51(Nov 

The work enrichment situation is reported. The development 
of enrichment in the U.S. and in Europe is outlined. A brief 
by centrifugation and the advan’ vantages of the two 

iefly considered. 


CENTRIFUGATION 
REFER ALSO TO CITATION(S) 34086, 34781 


34087 (AED-Conf—76-48 1-006) Separative power of a family of 
idealized countercurrent S. i 


gas centrifuges. Berndt, S. (Flygtekniska 
Foersoeksanstalten, Stockholm (Sweden)). 1976. 15p. (CONF- 
eee NTIS (US Sales Only). 
mixture flows; Karlsruhe, 
Germany) (6 Sep say 
3 figs.; 1 tab.; 5 refs. 

In a centrifuge there are always losses of separative 
power cai by deviations from the ideal flow velocity distribution 
and the optimum radial concentration distribution, as well as by axial 
back diffusion and mixing of streams of different concentration. The 
present Pa the sum of these losses 
within a family of idealized centrifu by a set of 
predetermined axially invariant velocity distributions. A computer 
program has been developed to do this job. It requires a user 
supplied subroutine g the admitted velocity distributions. 


Sample results are presented for'a particular type of almost aria 
iw. 


process. Segawa, M. (Power Reactor and Nuclear Fuel Develop- 
i) » Tokyo (Japan)). At. Jpn.; 19: No. ae 59-66(Jun 


Forum; Tokyo, Japan (11 Mar 1975). 
In the first part of this article, historical review is given to the 
Japanese policy about the research and —— of uranium 
enrichment technology. The history began in 1959 with the study of 
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cascade technology with the aim of constructing a pilot plant ot 
ome Sie ae 1977. The test manufacture and operational 
with greatly improved separa- 


Finally, the future 

course of centrifuge is The studies on rotor 

— machine elements such and driving devices, and 
the standardization for codueiag costs 


enriching cascade 
performances. Yamamoto, I.; Kanagawa, A. (N: a Univ. (J 
Faculty of Engineering). J. Nucl. Sci. Technol (Tokyo): 


method stagewise i 
developed to calculate the effect of deviatons in sage cut on the 
performance of a uranium enriching cascade. Both deterministic and 

stochastic effects are dealt with in terms of derivatives of flow rates 


Centar’s gas centrifuge enrichment project. A’ V.V.; 
AM. (Coatar Associates). Nucl. Eng. Int.; 21: 56. 
for tar gas 
centrifuge uranium bee Plant are described 
and machine manufacture are considered. Commitments with the 
utilities are summarized. 


34091 Urenco-Centec centrifuge enrichment producing now and a 
(UK). Necl Bue Ne Abraham, A.J. Marlow 
(UK ucl. Eng. Int.; 21: No. 250, 52-54(Nov 19 
The Urenco-Centec organization represents the iti 
Dutch and German interests in uranium centrifuge enrichment. A 
d ities and commercial activities. The economic advantages 
the process are outlined Safety aspects and future prospects are 


Centrifuge development in Japan is still on schedule. Imai, 
enrichment and reprocessing group). Pee No. 


tomic Energy 


is an assessment as to 


eloped for planning a 


34093 Design and construction of the 200 t centrifuge enrichment 
plants in the U.K. and the Netherlands. Chamberlain, L.N. (Urenco 
Ltd., Marlow (UK)); Stockschlaeder, F.; Joseph, C.J.; Nicoll, W. 
Brennsto! i 
ZAED (1977). 
Mannheim, Germany, F.R. (29 
oa 2 refs. Short communication only. 


REFER ALSO TO CITATION(S) 36829, 36830 


. Pike, C.T.; 
French Patent 


, R.H. (to 
1/A/. 29 


Jersey Nuclear-A SS 
-Avco 
Oct 1975. 22p. (In French). 


Available from Institut National de la Industrielle, 
Paris (France); priority claim: 1 Nov 1974, US. 

A descrip ption is given of a laser amplification process featur. 
ing: the generation of a oscillation giving a frequency stabilised 
net ps radiation, the distribution of this output radiation over several 

oe channels arranged in parallel, and the amplifica- 

radiation distributed, whilst conserving its protien p quali- 

includes a laser oscillator frequency stabilised 
ouput radiation, several laser ampli tion channels ands system for 
apportioning the laser radiation provided by the oscillator between 
each laser amplification channel arranged in parallel. The laser 
amplification , es include means for ensuring the pulsed amplifi- 
onllen of the laser radiation of the oscillator. It also includes means 
for ensuring a sequential operation of the various laser amplification 
channels, in order to maintain a constant interval between the pulses 
supplied by each channel, the 
fication channels being uniformly apportioned inside the interval 
a two consecutive pulses of any channel. To this is associat- 
an isotopic separation device used in conjunction with the com- 


uranium isotope. 

34096 Method € by laser. Jetter, H.L.; Sie, 

(to Uran-Isotopentrennungs-G. m.b.H. 
G) Patent 2,458, 563/A/. 16 Jun 1976. 23p. (In German 

1 fig. Available from Dt. Patentamt, Muenchen (FRG). 

The invention relates to a method to separate different iso- 
topes of an atom (especially uranium isotopes), a molecule gas being 
formed from the molecules of the atom species of interest and the 
molecules of this gas being selectively excited by means of laser 
radiation. The excited molecules are separated physically or chemi- 
cally. Subjects of the important claims are: a) the production of a gas 
jet supercooled by adiabatic expansion and the excitation of the 
molecules in this gas jet, b) separation of the border ranges of the 
of the expansion relation in such a way that an optimum-low 
temperature is achieved in the gas jet with intense cooling of the 
tion of dimers. 


34097 Suppression of unwanted lasing in laser isotope separation. 
Janes, G.S.; Levy, R.H.; Levin, L.A. (to Jersey Nuclear-Avco 
Isotopes, Inc.). US Patent 4,009,391. 22 Feb 1977. Filed date 25 Jun 


1974. 8 

—— selective means is described, 
uranium enrichment by laser-induced isotopically selective ionization 
to suppress unwanted lasing of the excited uranium medium. The 
frequency selective means, such as filters, are placed at intervals in a 
column of laser illuminated uranium vapor and are transmissive to 
the illuminating laser frequencies but nontransmissive to frequencies 
at which population inversions exist in uranium. 
filters limit the path length and correspo: oe 
excited uranium to prevent high Gaaky Gale 
itself. 29 claims, 5 figures. 


icularly for use in 


BY-PRODUCTS 


DEPLETED URANIUM 


34098 utilization, intermediate and final of 
depleted uranium. Hermann, J.; Aumueller, L.; Colhoun, C. (Nuk- 
lear-Chemie und -Metallurgie G.m.b.H. (NUKEM), Hanau (Ger- 
many, F.R.)). pp 440-442 of In Reaktortagung, Mannheim, 29.3.- 
1.4.1977. Sektion 3: Brennstoffkreislauf. Eggenstein-Leopoldshafen, 
——— F.R.; ZAED (1977). (In German) 

rom Reactor congress 1977; Mannheim, Germany, F.R. (29 


FUELS PRODUCTION AND PROPERTIES 


REFER ALSO TO CITATION(S) 34659, 34755, 35038, 35045, 
35046, 35706, 35714 


related to pellet-cladding mechanical interaction. Interim report, July 
1976. Kennedy, C.R.; Yaggee, L.; J.C.; Kupperman, 
D.S.; Wrona, B.J.; Ellingson, W Johanson, E.; Evans, A.G. 
National Lab., 14 (USA). “Oct 1976. Contract W-31-109- 

50. 
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centrifuge process. Then the basic researches on gaseous diffusion 
and ion exchange — followed. Between 1970 and 1973, 
the development of both diffusion and centrifuge technologies were 
conducted simultaneously with national fund of 4 billion yen. The 
Japanese AEC then decided to promote the development of centri- 
fuge technology aiming at operating the first plant by 1985. In the 
second the ; status is described. The successive construc- 
with respect to stage cuts. The derivatives are calculated with no 
restrictions applied to the shape of the cascade or to the characteris- 
tics of the separators. This circumstance permits application of this 
method to an actual cascade of almost any a Sones of 
separators with different characteristics. A tapered le is ana- 
lyzed by the present model in first order approximation, and the 
results are compared with those given by other authors. 
34092 
R. (The 
250, 55-. 
A committee of seven is currently reviewing 
a uranium enrichment pilot plant for the Japanese 
Commission. The major concern of the ex: 
34094 Centrifuge process for the enrichment of uranium U235 
and its application by Urenco/Contec and its shareholders. Ractz, 
E.A. (Urenco Ltd., Marlow (UK)). PP 432-435 of In Reaktortagung, 
Mannheim, 29.3.-1.4.1977. Sektion 3: Brennstoffkreislauf. Eggen- 
From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar 1977). 
2 figs. Short communication only. 
LASER EXCITATION 
A direct-electrical-heating apparatus has been designed and 
a | fabricated to investigate those nuclear-fuel-related phenomena in- 
). 290, volved in the gap closure-bridging annulus formation mechanism 
that can be squadueed in an out-of-reactor environment. Prototypic 


light-water-reactor UO, fuel-pellet temperature profiles have been 

enerated utilizing high flow rates (approximately 700 liters/min) of 
fon coolant gas, and a recirculating system has been fabricated to 
permit tests of up to 1000 h. Simulated light-water-reactor single- 
and multiple-thermal-cycle experiments will be conducted on both 
unclad and ceramic (fused silica) clad UO: pellet stacks. A laser 
dilatometer with a resolution of 1.27 x 10? mm (5 x 10~‘ in.) is used 
to measure pellet dimensional increase continuously during thermal 
cycling. Acoustic emissions from thermal-gradient cracking have 
been detected and correlated with crack length and crack area. The 
acoustic emissions are monitored continuously to provide instanta- 
neous information about thermal-gradient cracking. Posttest metal- 
lography and fracture-mechanics measurements are utilized to char- 
acterize cracking and crack healing. 


34100 (EUR—5376) Restrained shrinkage experiments on coated 
particle fuel compacts in the temperature range 600-1200°C. Black- 
stone, R.; Veringa, H.J.; Loelgen, R. (Commission of the European 
Communities, Petten (Netherlands). Joint Nuclear Research Center). 
May 1976. 106p. NTIS (US Sales Only). 

Information on irradiation induced creep in reactor graphite 
and in fuel compact material is an essential ingredient in the design 
of any reactor core layout, because the creep plasticity of these 
materials diminishes the stresses which are built up in the fuel 
element during reactor operation. The restrained shrinkage method 
in which the shrinkage of a dumbbell shaped creep specimen is 
restrained by a graphite material which shows less irradiation shrink- 
age, offers a good possibility of performing a large series of tensile 
creep experiments in a limited irradiation volume. The irradiations, 
evaluations and the results of a series of restrained shrinkage experi- 
ments in which six different materials were tested, of which five 
were dummy coated particle compacts and one pure matrix material 
are described and discussed. These materials were irradiated in the 
High Flux Reactor of the Euratom Joint Research Centre in Petten/ 
Netherlands. The irradiations were performed in three successive 
capsules at irradiation temperatures of 600, 900, 1050, and 1200°C up 
to a neutron fluence of maximum 3x10?!n.cm? (DNE). The post- 
irradiation examinations yielded plastic strains - to 2.3%, and 
values for the radiation creep coefficient were calculated, ranging 
from 4 to 8x10~ !? at 600°C and 8 to 30x10~ '? at 1200°C always given 
per dyn.cm~? tensile stresses and 10°n.cm~? fluence units. 
Generally it was found that the creep behavior of these materials and 
the temperature dependence of the creep process could be compared 
with those for normal reactor graphites. 


34101 (GA-A—14080) EXTENDCHAIN: a package of computer 
programs for calculating the buildup of heavy metals, fission products, 
and activation products in reactor fuel elements. Robertson, M.W. 
(General Atomic Co., San Diego, Calif. (USA)). Jan 1977. Contract 
EY-76-C-03-0167-PRJ. vp. Dep. NTIS $6.00. 
Design of HTGR recycle and refabrication facilities requires 
a detailed knowledge of the concentrations of around 400 nuclides 
which are ——— into four different fuel particle types. The 
EXTENDCHAIN package of computer programs and the support- 
ing input data files were created to provide an efficient method for 
swe Ben 1600 different concentrations required. The EX- 
TENDCHAIN code performs zero-dimensional nuclide burnup, 
decay, and activation calculations in nine energy groups for up to 
108 nuclides per run. Speen and handling of the input and 
output for the sixteen EXTENDCHAIN runs required to produce 
the desired data are the most time consuming tasks in the computa- 
tion of the spent fuel element composition. The EXTENDC N 
package of computer programs contains four codes to aid in the 
preparation and handling of these data. Most of the input data such 
as cross sections, decay constants, and the nuclide interconnection 
scheme will not change when calculating new cases. These data 
were developed for the life cycle of a typical HTGR and stored on 
archive tapes for future use. The fuel element composition for this 
typical HTGR life has been calculated and the results for an equilib- 
rium recycle reload are presented. 12 figures, 7 tables. 


34102 (HEDL-TME—75-138) Spent fuel shipping cask accident 
evaluation. Fields, S.R. (Hanford Engineering Development Lab., 
Richland, Wash. (USA)). Dec 1975. Contract EY-76-C-14-2170. 
362p. Dep. NTIS $11.00. 

Mathematical models have been developed to simulate the 
dynamic behavior, following a hypothetical accident and fire, of 
typical casks designed for the rail shipment of spent fuel from 
nuclear reactors, and to determine the extent of radioactive releases 
under postulated conditions. The casks modeled were the IF-300, 
designed by the General Electric Company for the shi it of spent 
LWR fuel, and a cask designed by the Aerojet Giadbetiins 
Company for the shipment of spent LMFBR fuel. 


34103 (Juel—1324) Behavior of transport from the fission prod- 
ucts cesium and strontium in coated particles for high temperature 
reactors under irradiation conditions. Zoller, P. (Kernforschungsan- 
lage Juelich G.m.b.H. (Germany, F. j 


R.). Pro 
Hochtemperaturreaktor mit Heliumturbinen). Jul 1976. 
German). NTIS (US Sales Only). 
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116 refs.; with figs. and tabs. 

At first survey is given about existing knowledge of the 
behavior of cesium and strontium fission product transport in coated 
particles. In order to describe the complicated fission product trans- 
port mechanisms under irradiation conditions a suitable calculating 
model (SLIPPER) is taken over and modified to the special prob- 
lems of an irradiation experiment. Fundamentally, the fission product 
— is represented by the two contributions of diffusion and 
recoil, at which the diffusion is described by effective diffusion 
coefficients. In difference of that the possibility of a two-phase- 
diffusion is examined for the Cs diffusion in the fuel kernel. The 
model application on measuring results from irradiation experiments 
of KFA-Juelich and Mol-Belgium allowed the explanation from the 
characteristic of fission product transport in coated particles under 
irradiation conditions and produced effective diffusion coefficients 
for the fission products Cs and Sr. 


34104 (KFK—2355) UO2-PuO, fuel pin capsule irradiation Mol 
8B and C. Evaluation of measuring and post-irradiation examination 
results. Dienst, W.; Zimmermann, H. (Kernforschungszentrum 
Karlsruhe (Germany, F.R.). Inst. fuer Material- und Festkoerper- 
forschung; Kernforschungszentrum Karlsruhe (Germany, F.R.). 
Projekt Schneller Brueter). Sep 1976. 42p. (In German). NTIS (US 
Sales Only). 

With figs., tabs. and refs. 

In the irradiation tests Mol 8B and C, 12 single, rather long 
UO2-20% PuOz fuel pins (about 50 cm fuel length) were irradiated in 
NaK-filled capsules with a cadmium screen in the BR2 (Mol). The 
maximum burnup amounted to 9-12%. The rod powers were about 
300, 400 und 480 W/cm (at the maximum). The measured release 
curves of the fission gases show a relatively steep increase between 1 
and 6% burnup, followed by a rather flat slope at higher burnup. 
The differential release rate indicates fission gas breakaway release in 
the burnup range of steeply increasing release. The fuel pins showed 
cladding plastic strain up to 1,7%, which was attributed to mechani- 
cal interaction with the fuel on rod power changes. At low rod 
power (about 300 W/cm), an increase of cladding strain with fuel 
density was observed, but not so for high rod power. Some fuel pins 
sustained cladding cracks; the rupture elongation was between 0,4 
and 1,5%. The inner cladding corrosion penetration depths mea- 
sured seemed to confirm that the steepest increase of penetration 
with the cladding temperature will shift to lower temperatures at 


high burnups. 

34105 High temperature chemistry of ceramic nuclear fuels with 

emphasis on . Naito, K.; Kamegashira, N. (Nagoya 

Univ., Japan). pp 99-180 of In Advances in nuclear science and 

ee is Vol. 9. Henley, E.J. (ed.). New York; Academic Press 
. (1976). 

Phase equilibria of ceramic nuclear fuels are reviewed. Sec- 

tions are included on phase equilibria and defect structures, diffusion, 
and vaporization. (J RD) 
34106 In-process control of **°U enrichment in an LWR fuel 
fabrication plant. Ottmar, H.; Matussek, P. (Kernforschungszentrum, 
Karlsruhe, Ger.). pp 191-205 of In Nuclear fuel quality assurance. 
Vienna; International Atomic Energy Agency (1976). 

From IAEA symposium on nuclear fuel quality assurance; 
Oslo, Norway (24 May 1976). 

STI/PUB—435; CONF-760528—. 

Experiences in the use of the nondestructive 7*5U enrichment 
assay technique using gamma-ray spectrometry are described. Main 
emphasis is given to in-process enrichment measurements on low- 
enriched uranium oxide powder in an LWR fuel fabrication plant. 
The results from in-line measurements performed under real in-plant 
conditions demonstrate that the gamma technique provides an effi- 
cient tool for reliable enrichment control on a real-time basis. Details 
of a computerized system which is intended for extensive enrichment 
and process control in a fuel fabrication plant are given. 


34107 Specification and quality control of UO, fuel pellet micros- 
tructure to ensure density stability and low moisture content. Little- 
child, J.E.; Butler, G.G. (British Nuclear Fuels Ltd., Springfields, 
Eng.). pp 207-221 of In Nuclear fuel quality assurance. Vienna; 
Atomic Energy Agency (1976). 

rom IAEA symposium on nuclear quality assurance; 
Oslo, Norway (24 May 1976). 

STI/PUB—435; CONF-760528—. 

It is now well known that the microstructure of UO, fuel 
pellets plays a crucial role in determining their performance in the 
reactor. The most important microstructure-controlled processes are 
densification, which is dependent on the amount and size distribution 
of small porosity (approximately less than 2 mu m in diameter); 
swelling, which may be ameliorated by the incorporation of large 
closed porosity into the microstructure; and equilibrium pellet mois- 
ture content, which increases very rapidly with the amount of 
interlinked or porosity in the structure. The procedure adopted 
by British Nuc Fuels Limited has been to use a very sinterable 
oxide quality produced by the Integrated Dry Route (IDR) dry 
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version process which is capable of densities of over 
ofthe theoretical density and to induce large closed pores 
into this dense structure by the use of CONPOR fugitive pore 
formers. A typical pellet microstructure thus consists of: (a) a dense 
matrix with less than about 1.5% total porosity; (b) an array of larger 

outlines the techniques used for the quality 
control of suc Product of consistent hgh 
w ensure a uct of consistently quality repro- 
ducibility of sampling and anal 


Crossley, T. estinghouse Electric 
Chem. Eng. Prog.; No. 10, 81-83(Oct 


In the conversion of UF, to UO2 by the ammonium diuranate 
process, a primary waste stream is nonradioactive ammonium flu- 
oride in aqueous solution with excess free ammonia. To overcome 
the problems generated by the poor settling qualities of the liquid 
effluent and the difficulty in ae its dg two design revisions 
were made in the waste first was replacement of the 
a large sting lagoon to asure proper 
solids tion. The second revision was the installa’ 

com lime treatment with ammonia recovery by distillation and 
steam stripping. (JSR) 


34109 Brittle Ring Test: A method for measuring strength and 
Young's modulus on coatings of HTR fuel particles. Bongartz, K.; 
Gyarmati, E.; Schuster, H.; Taeuber, K. (Kernforsch 
Juelich G.m.b.H. a F.R.). Inst. fuer Reaktorwerkstoffe und 
Heisse Zellen). J. Nucl. Mater.; 62: No. 2, . 123-137(Nov oe 
The Brittle Ring Test for the measurement of strength and 
Young's modulus on silicon carbide (SiC) and pyrocarbon (PyC) 
The results fo out of the coatings of HTR fuel particles is described. 
its for the strength are interpreted assuming Weibull statis- 
The corresponding formalism for the transformation of the 
aaa measured on rings into the equivalent strength of the 
coating shells on the fuel particle is derived. Typical values for the 
strengths of coating shells made from SiC and PyC are 500 and 200 
MN/m?, respectively. The measured values for Young’s modulus 
range between 200 000 and 600 000 MN/m? for SiC and between 10 
eee ee The strength of SiC increases with 
decreasing deposi ture, the strength of PyC is well 
commana to its Ee density. V arious influences on the strength values 
are discussed, e.g. simplifications of the mathematical model describ- 
ing the Brittle Ring Test, errors due to the practical limits on the 
sandwich the SiC strength in PyC-SiC- coatings. 


SPENT FUELS REPROCESSING 


REFER ALSO TO CITATION(S) 34070, 34099, 34103, 34139, 
34140, 34142, 34634, 34781, 35368 


10 2)) Solvent extraction 
ation study. Part 2. proceedings. Watts, C. (ed.). (Battelle 
Pacific Northwest Me Richland, Wash. _— Jan 1977. Con- 
tract EY-76-C-06-1830. 63p. Dep. NTIS $4.50 
A summary is presented of a workshop held on the subject of 
solvent extraction equipment. The participants had considerable 
ts. Among the topics discussed were contactor types, so! 
ing, feed clarification, solvent damage and washing, nodes 
ment work for plant instrumentation and com 
among contactor ee. were also made for addi- 
tional research and development. (JSR) 


34111 (CEA-R—4747) Report of the study group: 
ing in reprocessing plants. (CEA Centre de La 
Aug 1976. 5Op. (In French). NTIS 

ud Data Processing i 


data process- 
Ss ). 
t 


The groupe was made up of engineers 


The safety of UO; production by thermal denitration in 
A-line facility at the Savannah River Plant is reviewed in the li 
corrective measures instituted following the explosion and fire in 
facility in February 1975. This incident was attributed to the intro- 


operating 
sion in the future in this facility is about one per 4000 years. 


34113 (DPSPU—76-30-13) Interactions of hydrazine, ferrous 
sulfamate, sodium nitrite, and 


eeting Chemical Soci- 
ey New Orleans, oe United States of America (USA) (20 


variety of nuclear fuel processing solutions. An oxidant, normally 
sodium nitrite, must frequently be added to these nitric acid solutions 
before additional processing can proceed. The interactions of these 
four chemicals have been studied urder a wide variety of conditions 
using a 2/sup od factorial experimental design to determine relative 
reaction rates for desired reactions and side reactions. Evidence for a 
hydrazine-stabilized, sulfamic acid—nitrous acid intermediate was 
obtained; this intermediate can hydrolyze to ammonia or decompose 
to nitrogen. The oxidation of Fe** by NO2~ was shown to proceed 
at about the same rate as the scavenging of NO2~ by sulfamic acid. 
Various side reactions are discussed. 


34114 pp 113-122) of off-gas filters 
for its. Development and 


filter system for large reprocessing ; 
resolver test stand of the IHCh. Furrer, J.; Kaempffer, R.; Wilhelm, 
J.G.; Pfauter, C. (Kernforschungszentrum Karlsruhe (Germany, 
F.R.). Lab. fuer ne Py und Filtertechnik); Jannakos, K.; 
Apenberg, W.; Lange, W.; Mendel, W.; Potgeter, G.; Zabel, G. 
(Kern forschungszentrum Karlsruhe (Germany, F.R.). Abt. Reaktor- 
betrieb und Technik). Jun 1976. (In German). 

5 ; 1 tab. 

In iannual 1975/2. 

AC 6,120 was continued in the ratory under simulated condi- 
tions of a 1,500 t/a uranium reprocessing plant. The influence of NO 
in nitrogen as the carrier gas on the removal efficiency of the 
sorption material has been especially examined. Several experiments 
on the removal efficiency of iodine sorption by the material AC 
6,120 were carried out in the original off-gas of the French process- 
ing plant SAP Marcoule while the filter system was installed on the 
one side directly behind the dissolver and on the other side behind 
the iodine desorption columm. The first iodine filter developed at 
LAF II was installed in the off- line of the dissolver in the 
Karlsruhe reprocessing plant. The filter system for the dissolver off- 
engineering firm conception of the prototype off-gas filter 
system was selected and a lock and rt system allowing to 
replace filters was designed and subjected for testing. Five alterna- 
tive solutions were set up in order to find the appropriate filter 
concept. The method of selection based on the evaluation of perfor- 
mance —_ According to the selected solution a filter drum was 
designed and constructed. The lock of the filter system has been 
designed and realized. Preliminary tests have been made. 


October 1—December 31, 1976. 
(comp. Ridg National Lab., Tenn. (USA) Feb 977. 

-7405- ENG 26. 130p. AT. 

This program is aimed at providing technology on which to 
base the of commercial reprocessing facilities that will be 
required by late 1990s, with a hot pilot-plant (HPP) process 
demonstration tentatively scheduled for 1988. The HPP schedule 
oe ee design study was completed and forwarded 
to ERDA-ORO. Voloxidizer cold tests were continued at 600°C. A 
pag (10.7 percent) VIPAC fuel rod was dissolved. The 

residue from a dissolution of LMFBR fuel was dissolved in HI, 
evaporated, and redissolved in 8 M HNOs, with dissolution of 
greater than 99.4 percent of the Pu in the residue. Distribution 
coefficients of HNs between HNO; and TBP—dodecane were deter- 
mined. Photolytic reaction of HNs with H2O to form NH2OH was 
inhibited by HNOs. N2H, inhibited the destruction of NH2zOH by 
hot HNOs. Equilibrium constant for the I* yields 10;~ reaction in 
hyperazeotropic HNO: (Iodox system) was determined. Tests of the 
rotary dissolver was continued in the 1- and 4-ft dia units. NO/sub 
x/ scrubbing by a 3-stage sieve-plate column was studied. Fluorocar- 
bon—krypton absorption process development continued. Iodox ex- 


FISSION FUELS 3503 
duction of an excessive amount of tributyl phosphate into a denitra- 
tor. Modifications to procedures, process instrumentation, and pro- 
cess control techniques have greatly improved the control of organic 
material in the A-Line process, restricting the organic input to the 
denitrator to a _ ed safe level of 1.2 i or less. -_ 
solutions. Gray, L.W. (Du Pont de Nemours (E.I.) and Co., Aiken, 
S.C. (USA). Savannah River Lab.). Mar 1977. Contract E(07-2)-1. 

eprocessing Plants was crea at the request of the Head of 

Productions and entrusted to the Director of the La Hague Centre. 

erent fields: 
begin with 

Centre 
the time but 

too old and unreliable to meet the safety rules laid down. Secondly, 

as a contribution towards France's heritage in the fuel reprocessing 

field, the group investigated systems and configurations for possible 

application to the equipment of future plants. The results of these 

studies were submitted in January 1974. 

34112 (DP—1449) Safety of UO; production in the A-line at the 

: Savannah River Plant. Perkins, W.C.; Durant, W.S.; Hyder, M.L. 

(Du Pont de Nemours (E.1.) and Co., Aiken, S.C. (USA). Savannah 

River Lab.). Mar 1977. Contract E(07-2)-1. 80p. P 05;MF A0Ol. 


3504 ERDA ENERGY RESEARCH ABSTRACTS 


ts resulted in acceptable decontamination factors for CHsI 
and me Instrumentation and process control developments are re- 
ported. Component testing covered disassembly and fuel cutting, 
voloxidation, dissolution, receiving and storage, and remote mainte- 
LO) The prototype test facility IPET is reported very briefly. 


34116 Maintenance of nuclear processing plant equipment. Schu- 
mann, K.; Wachsmuth, B.; Boitz, K. (Zentralinstitut fuer Kernfors- 
chung, Rossendorf bei Dresden (German Democratic Republic)). 
Kernenergie; 19: No. 10, 289-295(Oct 1976). (In German). 

Pecularities of maintaining nuclear processing plants are de- 
scribed taking into consideration the conditions of nuclear technol- 
ogy. The usual techniques of maintenance - direct and remote - are 
outlined. Rooms and equipment necessary to carry out maintenance 
work are described. 


34117 Comparative evaluation of the production of alpha emitters 
in HTR fuel cycles. Rueckert, M.; Hecker, R.; Mirza, N. (Kernfors- 
chungsanlage Juelich G.m.b.H. (Germany, F. R). Inst. fuer Reaktor- 
entwicklung). Atomwirtsch., Atomtech.; 21: No. 11, 535-536(Nov 
1976). 

3 figs.; 2 tabs.; with refs. Short communication only. 


TRANSPORT AND STORAGE 
REFER ALSO TO CITATION(S) 34125, 34706 


34118 (BNWL—1996) Assessment of the risk of 
plutonium dioxide and liquid plutonium nitrate by train. Davis, D.K.; 
Heaberlin, S.W.; Johnson, J.F.; Peterson, P.L. (Battelle Pacific 
Northwest Labs., Richland, Wash. ce Feb 1977. Contract EY- 
76-C-06-1830. 23ip. Dep. NTIS 

The risk analysis model is — to the assessment of the risk 
of Pu releases due to transportation accidents and package misclo- 
sure and degradation. The transport system and accident environ- 
ment are described and release sequences postulated. Results are 
related to the early 1980s, when Pu shipments are expected to be 
more frequent (18 metric tons Pu shipped by rail per year, average 
shipment distance of 1530 miles, regulations and ship — 
same as in 1974, PuO2 ee in 6M containers and liquid Pu(NOs), 
in L-10 containers, with kg in a 90-container 6M shipment and 
= kg in a 68-container L-10 shipment). It is estimated that PuO, 

ments will be involved in an accident every 6 years and 
Pu O3)4 shipments every 3.5 years. Consequences are expressed as 
risk spectra. ten of thermal insulation followed by exposure to a 
fire was found to be the most significant risk contributor for the 
liquid shipments. Risk in rail shipment of Pu was found to be similar 
to that in truck shipment, athens for the liquid shipments, there is 
wo. in the importance of factors contributing to the risk. 


34119 (RFP—2244(Rev.1)) ATMX-600 rail car safety analysis 
report for packaging (SARP). Adcock, F.E.; McCarthy, J.D. (Ato- 
mics International Div., Golden, Colo. (USA). — Flats Plant). 
21 Feb 1977. Contract EY-76-C-04-3533. ry NTIS $5.00. 
The ATMX-600 series rail car is used y Rockwell Interna- 
tional, Rocky Flats Plant, for shipping low-level radioactive waste 
under the provisions of DOT S Permit 5948. Fissile Class I 
shipments are authorized with the car loaded to capacity with ae 
containing up to 200 of plutonium-239. Inner packaging ma 
be polyethylene-lined steel drums or fiberglass-coated plywood 
crates. These massive double-walled steel cars  eageeod the equiv- 
alent protection of a Type B package. Rapid loadin; 
of the 9- by 9- by 50-foot cargo space are oebren~ by by —_- 
aging the waste in stan 20-foot steel cargo containers. 
ATMX-600 rail car will hold two cargo containers, each 
seventy 55-gallon drums and up to 44,800 pounds weight. 
report is a revision of an earlier document and ribes improve- 
ments to inner packaging. It also reflects current shipping practices. 


34120 description of heavy truck 
accidents on e segments of interstate highway. Hartman, 
W.F.; Davidson, C.A.; Foley, J.T. (Sandia Labs., Albuquerque, 
NMex. (Us (USA)). Jan 1977. Contract EY-76-C-04-0789. 82p. Dep. 

“quantitative analysis of the risk of acci- 
dents requires the use of many different sta’ distributions. 
Included among these are the t of accidents which occur and 
the severity of these when they do occur. Several previous studies 
have derived this & ye of hemation for truck traffic over U. S. 
highways in general; these data are not necessarily applicable for the 
anticipated L FBR spent fuel cask routes. This rt presents data 
for highway segments representative of the specific LMFBR cask 
routes which are anticipated. These data are based upon a detailed 
record-by-record review of filed reports for accidents which oc- 
curred along the specified route segments. 
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and determination of fluid materials. Rachor, L. (to Hochtemperatur- 


Reaktor-Brennelement G.m.b.H. (HOBEG), Hanau 


(Germany, 
F.R.)). German(FRG) Patent 2,333,1534/A/. 23 Jan 1975. 7p. (in 


1 fig. 

The method makes possible a continuous distribution of pour- 
able materials into uniform amounts by connecting a storage of the 
— partial quantities to the distribution process effected in 

own manner by rotating —_— dividers. While the receiving 
vessels are filled again by following distribution process, the 
material can be extracted from the storage vessels at any time. The 
method cycle of distribution and dosage can be repeated many times. 
A device is described in which the receiving and storage vessels are 
arranged over one another in such a way that the process is 
ewe by the portions distribution from the storage vessel. Thus, 
—. materials quantities can be distributed automatically and under 
penditure. The invention is explained by the aamaie of 
distribution of coated uranium oxide-thorium oxide-nuclear fuel par- 
ticles in single portions of 28 g each. 


34122 Storage of spent fuel from light water reactors. Wolken- 
hauer, W.C. (Washington Public Power Supply System, Richland). 
pp 322-338 of In Proceedings of the second annual UMR-MEC 
conference on energy. —— J.D. (ed.). North Hollywood, CA; 
Western Periodicals Co. (1976). 

From 2. annual UMR-MEC conference 
Missouri, United States of America (USA) (7 Oct 1975). 

See CONF-7510146—. 

The effects of ible inadequate nuclear fuel reprocessing 
capability a public utility, Washington Public Power 
System, are studied. The possible alternatives for storing spent 
are reviewed. 


34123 Transportation of spent nuclear fuels. T. J 
Atomic Power Co., Tokyo). Genshiryoku Kogyo; 22: No. 1, 38-4 
1976). (In Japanese). 

The spent nuclear fuel taken out of reactors is cooled in the 
cooling pool in each power station for a definite time, then transport- 
ed to a reprocessing plant. At present, there is no reprocessing plant 
in Japan, therefore the spent nuclear fuel is shipped abroad. Experi- 
ences and the present situation in Japan are described on the trans- 
port of the spent nuclear fuel from light water reactors, centering 
around the works in Tsuruga Power Station, Japan Atomic Power 
Co. The spent nuclear fuel in Tsuruga Power Station was first 
transported in Apr. 1973, and since then, about 36 tons were shipped 
to Britain by 5 times of transpo rt. The reprocessing plant in Japan is 
expected to start operation in a. 1977, poe oo the spent 
nuclear fuel used for the trial will be transported in Japan in the 
latter half of this year. Among the ion and approval required 
for the transport of spent nuclear fuel, the acquisition of the certifi- 
cate for transport casks and the approval of land and sea transports 
are the main tasks. The relevant laws are the law concerning the 
regulations of nuclear raw material, nuclear fuel and reactors and the 
law concerning the safety of — The casks used in Tsuruga Power 
Station and EXL III type, and the charging of spent nuclear fuel, the 
decontamination of the casks, the leak test, land transport with a self- 
running vehicle, loading on board an exclusive carrier and sea 
eden tiieadion pained The casks and the ship for domestic 
transport are being 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 34861 


34124 Economic optimization of the recycling of uranium into the 
fuel cycle after reprocessing. Hildenbrand, G.; Luetkemeier, E.; Lurf, 
G. (Nuklear-Chemie und -Metallurgie G.m.b.H. (NUKEM), Hanau 
(Germany, F.R.)). pp 427-431 of In Reaktortagung, Mannheim, 
29.3.-1.4.1977. Sektion 3: Brennstoffkreislauf. Eggenstein-Leopold- 
shafen, Germany, F.R.; ZAED (197?) (In German) 
From Reactor congress 1977; Mannheim, Germany, F.R. (29 


1 fig.; 2 tabs.; 1 ref. Short communication only. 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 34119, 34185, 36186, 36844 


progress report, July 
(Comp). (Battle Pacific Pacific Northwest Labs., 
Contract EY-76-C-06-1830. 54p. 


A.M. 
ic , Wash. (USA)). 
. NTIS $4.50. 


JULY 31, 1977 


Research and development progress is reported for 
on alternative waste management systems, decontamination den- 
sification of chop-leach claddin — ton solid-matrix stor- 
tion 0} area gro transportation 
safety. (IRD) 


34126 Bibliography of 

management of radioactive ( ) 
and listed chronologically Guest i issues first). Powell, J.A. (ed.). 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). Jul 
1976. Contract EY-76-C-06-1830. 140p. Dep. NTIS $6.00. 

The citations are arranged under: actinides, alpha particles, 
americium, beta particles, calcination, cements, ceramics, cesium, 
containers, decontamination, evaporation, fluidized bed, glass, 

und release, high-level wastes, incinerators, liquid wastes, marine 

i , melting, nonradioactive waste disposal, radiation doses, 

iation protection, disposal, processing, radionuclide migration, 

Ru, safety, separation processes, soils, solidification, solid wastes, 

stack disposal, temperature, thermal conductivity, transmutation, 

tritium, underground disposal, U, volatility, and waste disposal/ 
management/processing/storage/transportation. (DLC) 


34127 eo Management of radioactive nu- 
clear wastes. A status (Federal Energy Administration, Wash- 
ington, D.C. (USA)). 10 May 1976. 18p. S $3.50. 

The President's Energy Resources Council (ERC) has the 
responsibility for coordination of Administration policies and pro- 

relating to energy. Because of the important role envisioned 
or nuclear power in the next decade and beyond, the ERC estab- 
lished a nuclear sub-committee to coordinate Federal nuclear policy 
and programs to assure that issues which arise are treated via an 
integrated Government effort. This paper was —— by those 
Federal agencies which are ERC members and have the technical, 
economic, and environmental expertise to provide a brief review of 
the nature of radioactive wastes and our ability to dispose of them 
safely. (GRA) 


34128 Report on the system study ‘Radioactive wastes in the 
FRG’. Dyroff, H.; Fleischmann, F.K.; Witte, H. (Nuklear-Chemie 
und -Metallurgie G.m.b.H. (NUKEM), Hanau (Germany, F.R.)). Pp 
451-454 of In Reactor congress, Mannheim, 29.3.-1.4.1977. Section 
nuclear fuel cycle. Eggenstein-Leopoldshafen, Germany, F.R.; 
ZAED (1977). (In German) 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar 1977). 

Short communication only. 


34129 experience with waste management facilities 
at the GfK. Hoehlein, G. (Kernforschungszentrum Karlsruhe (Ger- 
many, F.R.). Abt. Dekontaminationsbetriebe). pp 801-804 of In 
Reaktortagung, Mannheim, 29.3.-1.4.1977. Sektion 6: Bau und Be- 
trieb von Kernenergieanlagen. Eggenstein-Leopoldshafen, Germany, 
F.R.; ZAED ee (In German) 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 


Short communication only. 


WASTE PROCESSING 
REFER ALSO TO CITATION(S) 34084, 34108, 34114, 34846, 35010 


34130 (BNWL-SA—6002) Corrosion experience in nuclear 
waste processing at Battelle Northwest. Slate, S.C.; Maness, R.F. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). Nov 
soaks Contract E(45-1)-1830. 27p. (CONF-770303—4). Dep. NTIS 


From Corrosion/77 NACE poe Se Francisco, Califor- 
nia, United States of America (USA) (14 1977). 

Em been done in support ofthe In-Can Metter UCM 
Most work has been of the In-Can Melter 


through the 
contact with gases containing re ¢ d 
cessing temperature is near 1100 
until now, has been air with unrestricted . The 
oxidation ~~ 1100°C is 15.8 g/cm? for 304L SS. Techniques for 
corrosion currently include the 
use of different materials, such as Inconel 601, and the use of an inert 
cover gas. Corrosion due to the waste melt is not as rapid as the air 
This effect has been studied extensively in connection 
with the development of a metallic crucible melter at Battelle. Data 
are available on the corrosion cates of several waste compositions in 
contact with various materials. Long-term compatibility tests be- 
tween the melt and the metal have been run; it was found the 
corrosion rates due to the melt or its vapor do not pose a serious 


problem to the waste canister. However, these rates are high enough 
storage of the canister be a problem if proper corrective 
measurements are not taken.1 canister may be susceptible to stress 
corrosion cracking (SCC) because it will be sensitized to some extent 
and it will be nearly stressed to yield. The most favorable solution to 
SCC involves minimizing canister sensitization and stress a oe 
a water quality control. It has been recommended 

the chlorine ion concentration below 1 ppM and the pH font 

At these conditions no failures of 304L are predicted due } scc. ICC. It 
is concluded that corrosion of a canister used d 

Melter process and interim storage can be controlled. — 


— (DP-MS—76-69) Ion exchange decontamination of alka- 

line solutions of nuclear waste. Wiley, J.R. (Du Pont de Nemours 

(E.1.) and Co., Aiken, S.C. (USA). Savannah River Lab.). 1976. 
Contract ct 18p. (CONF-770301—6). P 02;MF AOI. 

national meeting of the American Chemical Soci- 

ey: New Orleans, Louisiana, United States of America (USA) (20 


AD ion exchange process was developed to remove **’Cs, 
Sr, and plutonium from alkaline solutions of nuclear waste. This 
waste has accumulated from greater than 20 years of rep 
nuclear fuels and materials for defense programs at the Sa ceo 
River Plant and consists of approximately 20 million gallons of 
alkaline salt and solutions. In development tests, 100-liter quantities 
of liquid waste were decontaminated. The ted "Cs, Sr, and 
plutonium were concentrated by a factor of 1500 and immobilized by 
adsorption onto zeolite. Residual activity, excluding '°*Ru, in decon- 
taminated salt cake will be about 6 nCi/g. '*Ru will decay to less 
than 6 nCi/g after the salt has been stored twelve years. 


34132 (EUR—5537) Removal of long-lived actinides from Purex 
type HAW raffinates by solvent extraction: preliminary results on the 
use of the neo-tridecano-hydroxamic acid (HX-70) extractant. Man- 
none, F.; Cecille, L.; Lonie, D. (Commission of the European 
Communities, Ispra (Italy). Joint Research Centre). Aug 1976. 43p. 


NTIS (US Sales Only) 

-lived actinides from high 
activity waste raffinates generated by the processing of spent fuels 
could reduce the potential oy waste hazard to an acceptable 
level after a cooling time of 1 years, so that problems posed by 
long-terme waste storage could be simplified. Solvent extraction is 
one of the actinide methods experimentally investigated 
for waste = ang, Suapens One promising candidate experi- 
mented at laboratories is a — 
acid s uiheneet as patented in 1971 by the CNEN ratories, 
CASACCIA (Italy) and named HX-70. This report describes the 
experimental wor! ‘ormed in the frame of the collaboration 
contract no. 126-74-PIPGI to investigate the applicability of such an 
extractant to removing actinides and certain fission and corrosion 
products from an acidic waste solution. The chemical and physical 
properties of HX-70 including extraction capacity, selectivity, 
chemical and radiolytic stability and regeneration possibility have 
been investigated under experimental conditions appr way 
nearly as possible those of typical plant conditions. Simulated Ww 
solutions, simulated irradiation conditions and batch extraction tech- 
— employed. Results and preliminary conclusions are 


34133 (ICP—1098) Waste management development. Technical 
progress rtd January—March 1976. Slansky, C.M. (ed.). (Idaho 
National Engineering Lab., Idaho Falls (USA)). Apr 1976. Contract 
32p. Dep. NTIS $4.00 

ote se in: long-term ement of ICPP high- 
level oan tion treatment, removal), fluidized- 
bed calcination of commercial wastes (flowsheets), calcined solids 
retrievability and —_ radioiodine adsorbent development and 
oo and fission product noble gas storage development. 


Gee, pp 144-151) Separation of krypton and 
xenon from the offgas of nuclear facilities. von Ammon, R.; Hutter, 
E.; Leichsenring, H.; Neffe, G.; Weinlaender, W. Jun 1976. (In 
German). 


report 1975/2. 


All 11 noble metal catalysts studied reduce NO and Or with 

He somewhat in excess of the stoichiometric amount down to values 
<1 at temperature <= 400°C. However, the more active of 
and He. Eccessive NHs-yields are 
obtained there. Thus, a Ru-catalyst with medium specific surface 
area (approximately 100 m*/g) has been selected where NHs3-forma- 

tion is < 20 ppm at 500°C. a of this catalyst poisoned with 
varying amounts of tributylphosphate (TBP) showed some increase 
of the temperature of beginning reaction and some increase of the 
NHs-formation, but no decrease of the No-reduction at 400-500°C. 


34135 (KFK—2262, pp 123-138) Exhaust air filtering at reac- 
tors. Ageing and poisoning of iodine sorption materials, identification 
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of iodine compounds in the off-gases of nuclear facilities. Furrer, J.; 
Kaempfier, R.; Wilhelm, J.G.; Deuber, H.; Weinert, A. (Kernfors- 
chungszentrum Karlsruhe (Germany, F.R.). ’ Lab. fuer Aerosolphysik 
und ary mney Bitter, K. Jun 1976. (In German). 


In report 1975/2. 

The measurements with ee activated filter charcoals in 
a nuclear power station shows that the solvent components xylene 
and toluene occurring in large quantities under the usual conditions 
of shutoff room exhaust air filtering cannot be retained sufficiently 
long. The high-boiling components of the petroleum — frac- 
tion, which also occur in the exhaust air and substantially contribute 
to iodine sorption filter loading by pollutants, were retained over a 
of several months by relatively low-depth filter 

The first laboratory studies for determination of the penetra- 
tion times were carried out with n-pentane. One type of activated 
charcoal impregnated for radioiodine removal yielded a dynamic 
adsorption coefficient which is comparable with the values of acti- 
vated charcoals for solvent retention. The development of discrimin- 
ating iodine collectors was carried on. AC 6,111-KI which is intend- 
ed to be used as a specific sorption material for elemental iodine 
caused but — removal of carrier-free CHs ‘I within the 
entire range of parameters which is of significance for the examina- 
tion of the exhaust and vent air from nuclear power stations. a 
account of the unavoidabel formation of iodine compounds, the 
removal tests ormed at AC 6,111-KI with carrier-free ‘I 
produced unsatisfactory results. 


34136 (MLM—2399) Tritium waste control project. Progress 
report: July—September 1976. Anderson, H.F.; Kershner, C.J. 
(Mound Lab., 21 Feb 1977. Contract EY- 
76-C-04-0053. 7p. Dep. NTI 

The tritium effluent pooed project to reduce emissions at 
Mound Laboratory and its application to liquid wastes are described. 
Research progress reported includes increasing the power of the 
Nd:YAG laser for detritiating voluminous wastes by molecular 
photoexcitation, and analysis of gas produced from tritiated water 
and octane. (DLC) 


— (RFP—2540) Status report on the fluidized bed inciner- 

ation system for U.S. Energy Research and Development Administra- 
tion transuranic waste, January—June 1976. Ziegler, D.L.; Richey, 
L.L.; Johnson, A.J.; Teter, A.L.; Feng, P.K.; Peterson, DJ; Mei 
LJ. (Atomics International Div., Golden, Colo. (USA)). 7 Mar 1977. 
Contract EY-76-C-04-3533. 9p. P 02;MF AO1. 

A fluidized-bed incineration facility is being designed for 
installation at the Rocky Flats Plant to develop and demonstrate the 
process for the combustion of transuranic waste. The unit capacity 
will be about 82 kg/hr of combustible waste. The combustion 
process will utilize in situ neutralization of acid gases generated in 
the process. The equipment design is based on data generated on a 
pilot scale unit and represents a scale-up factor of nine. Title II 
a is at least 70 percent complete and construction work 

gun 


34138 Method and equipment for the treatment of low-activity 
wastes. White, L.E.; Anderson, R.E.; Vander Wall, E.M. (to Aero- 
jet-General Corp.). German(FRG) Patent 2,438,921/A/. 26 Feb 
1976. 21p. (In German). 

3 figs. Available from Dt. Patentamt, Muenchen (FRG). 

In nuclear power plants, large amounts of waste products of 
low activity occur. For simplifying the final storage, it seems reason- 
able to reduce this volume. It is suggested, therefore, to evaporate 
the liquids, to compress the remaining mass by sintering or melti 
and to transform it into solid monolithic bodies. The solidification is 
said to be promoted by additives of plastics. A remote-controlled, 
fully automatical device is presented, containing a fluidized bed 
system, in which the volume of the waste substances is reduced to 
10% of the initial volume. 


organic liquid wastes Baehr, W.; Finster- 
walder, L.; Ae cea | H. PP 459-462 of In Reaktortagung, Mann- 
heim, 29.3.-1.4.1977. Sektion 3: Brennstoffkreislauf. Eggenstein-Leo- 
poldshafen, Germany, F.R.; ZAED (1977). (In German) 

we 7. Reactor congress 1977; Mannheim, Germany, F.R. (29 


34140 Measurements to determine '*°] retention and emission in 
the WAK. Boehmer, V.; Herrmann, G.; Wichmann, H.P. (Gesells- 
chaft zur Wiederaufarbeitung von Kernbrennstoffen m.b. H., Eggen- 
stein-Leopoldshafen (Germany, F.R.)). pp 393-396 of In Reaktorta- 
gung, Mannheim, 29.3.-1.4.1977. Sektion 3: Brennstoffkreislauf. Eg- 
Germany, F.R.; ZAED (1977). 
From Reactor 1977; Mannheim, Germany, F.R. 
Mar 1977). 


ERA VOL. 5-2, NO. 14 
1 fig.; 2 refs. Short communication only. 


34141 Technical concept of a vitrification plant using the 
PAMELA process for highly active liquid wastes. Heimerl, W. (Gel- 
senberg A.G., Essen (Germany, F.R.)); Grahmann, U. (Nuklear- 
Chemie und “Metallurgie G.m.b.H. (NUKEM), Hanau (Germany, 
F.R.)). pp 455-458 of In Reaktortagung, Mannheim, 29.3.-1.4. 1977. 
Sektion 3: Brennstoffkreislauf. Eggenstein-Leopoldshafen, Germany, 
F.R.; ZAED (1977). (In German) 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 


Mar bes. 
2 Short communication only. 


34142 Todine filters in the exhaust gas flow from the resolver of 
the plant (WAK). Kretschmer, H. (Gesells- 
chaft zur Wiederaufarbeitung von Kernbrennstoffen m.b.H., Eggen- 
stein-Leopoldshafen (Germany, F.R.)). pp 405-408 of In Reaktorta- 
gung, Mannheim, 29.3.-1.4.1977. Sektion 3: Brennstoffkreislauf. Eg- 
— Germany, F.R.; ZAED (1977). 


ae i Reactor congress 1977; Mannheim, Germany, F.R. (29 
3 refs.; 4 figs. Short communication only. 


34143 Apparatus for combining oxygen and hydrogen. Betz, E.C. 
US Patent 4,008,050. 15 Feb 1977. Filed date 11 Jun 1975. 8p. 

An apparatus is described for catalytically combining hydro- 
gen and oxygen which includes two concentric catalyst chambers 
arranged so that the outer chamber surrounds the inner chamber and 
the gas stream passes radially through the outer catalyst chamber. 10 


claims, 2 figures. 
34144 Volume reduction of spent radioactive ion exchange resin. 
Tiepel, E.W.; Lee, P.K.; Kitzes, A.S.; Grover, D.L. (to Westing- 
house Electric Corp.). US Patent 4,008,171. 15 Feb 1977. Filed date 
10 Sep 1973. 6p. 

A process is described for reducin volume of spent 
radioactive ion exchange resins which have = used for condition- 
ing water circulated through a nuclear reactor. The spent resins are 
discharged from the reactor system as radioactive wastes to a spent 
resin storage tank in the form of a slurry. The slurry is first vacuum 
dewatered to remove the free water and then the intrinsic water in 
the wet resin beads is removed by drying in a vacuum fluidized bed 
chamber utilizing superheated steam which also acts to fluidize the 
bed. Further drying is accomplished by spraying the partially dried 
resin and superheated steam through a steam injected two-fluid 
nozzle for further extraction of intrinsic water from the resins. The 
steam is discharged to a condenser and the dried resins to an 
evacuated disposal drum. Approximate 4:1 volume reductions from 
the resin-water slurry to the dried resin is obtainable by practicing 
the process. 5 claims, 2 figures. 


34145 Process of preparing 


Hild, W.; Kroebel, R.; Meyer, A.; Na G. (to Bayer Aktienge- 
sellschaft). US Patent 4,009,116. 22 Feb 1977. Priority date 20 Dec 
1973, German, Federal Republic of (F.R. Germany). 12p. 

In this process, the liquids are mixed with polymerizable 
mixtures consisting essentially of one or more monomeric monovinyl 
compounds and one or more polyvinyl compounds and polymeriza- 
tion catalysts, and the resulting mixtures are converted into solid 
—*? lymerization at temperatures in the range of from 15 to 


WASTE DISPOSAL AND STORAGE 


REFER ALSO TO CITATION(S) 34170, 34833, 35418, 35723, 
35724, 36168 


(AECL—5392) Geological disposal of radioactive wastes - 
the Canadian program. Tammemagi, H.Y. (Atomic 
Energy of Canada Ltd., Pinawa, Manitoba. Whiteshell Nuclear 
— May 1976. 20p. NTIS (US Sales Only). 


The objective of the described is to demonstrate the 
use of a mined cavity as a 
level radioactive wastes. Since the wastes will have to be safely 
contained for very lengthy periods, thorough and extensive field 
work is planned to search for a site and investigate the host rock. 
Laboratory research will also be performed to study the response of 
the host medium and the engineered cavity to the radiation and heat 
— by the wastes. Potential hosts are plutonic crystalline rock, 

Precambrian Canadian 


— = plutonic rock within the 


ETE substantially organic waste liquids 
| 


JULY 31, 1977 


34147 (INIS-mf—3344) Nuclear 


nce of organisms. gie 
en (Netherlands)). Jun 1976. vp. 
abstracts were prepared for individual papers. 


low-level radio- 
grounds. (Nuclear Regulatory Commission, Wash- 
ington, D.C. (USA)). Jan 1977. 66p. Dep. NTIS $4.50. 

The es | issue explored in this report is that of Federal 
vs State regulation of commercial radioactive waste burial grounds. 
The need for research and development, a comprehensive set of 
standards and criteria, a national plan for low-level waste manage- 
ment, and perpetual care funding are closely related to the central 
issue and are also discussed. Five of the six commercial burial 
grounds are regulated by Agreement States; the sixth is regulated 
solely by the C (NRC also regulates Special Nuclear Material at 
the sites). The sites are operated commercially. The operators con- 
tribute to the perpetual care funds for the sites at varying rates. The 
States have commitments for the perpetual care of the decommis- 
sioned sites except for one site, located on Federally owned land. 
Three conclusions are reached. Federal control over the disposal of 
low-level waste should be increased by requiring joint Federal/State 
site approval, NRC licensing, Federal ownership of the land, and a 
Federally administered perpetual care program. The NRC should 
accelerate the development of its regulatory program for the dispos- 
al of low-level waste. The undisciplined proliferation of low-level 
burial sites must be avoided. NRC should evaluate alternative dis- 
posal methods, conduct necessary studies, and develop a comprehen- 
sive low-level waste regulatory program (i.e., accomplish the above 
recommendations) prior to the licensing of new disposal sites. 


34149 (ORNL/Sub/3670—3) Mineral sources of water in eva- 


ity 
4 pp, O.C.; Combs, D.W. (Tennessee Univ., Knoxville 
1975. Contract W-7405-ENG-26;SUB-3670. 36p. Dep. 


imarily to coarse-grai ite wi yhali 

ccaedene, and clay minerals. Other minerals detected in small 
amounts include gypsum, magnesite, quartz, feldspar, sylvite, carnal- 
lite, celestite(question), glauconite, and kainite(question). Petrogra- 
phic evidence (hopper crystals, and intergrowth of halite with other 
minerals) indicate that the Salado Salt was deposited in rather 
shallow water and may have been ex subaerially at times. 
There must have been a major change in environmental conditions 
between the ition of the Castile Formation and that of the 
move through the Salado Salt along beds and seams of clay and silt 
and somewhat along fractures. Water loss upon heating to 102 +- 
5°C ranges from 0.0 to 3.5 percent, considerably lower than those 
for Lyons, Kansas samples. Most of the dehydration water at 100°C 
comes from clay minerals, while at hi temperatures, polyhalite 
contributes. The rock units in Salado Salt seem to release much less 
water when dehydrated than the Hutchinson Salt rocks at Lyons. 
perce | preparation of some of the samples, H2S and possibly some 

gas were released when the samples were crushed. (DLC) 


34150 (ORNL/Sub/3670—5) Mineralogy, petrology and bro- 
mine of selected samples of the Salado Salt, Lea and 
Eddy Counties, New Mexico: a potential horizon for the disposal of 
radioactive waste. Combs, D.W. (Oak Ridge National Lab., Tenn. 
(USA)). Dec 1975. Contract W-7405-ENG-26;Sub-3670. 87p. Dep. 
NTIS $5.00. 


The main purpose of this study was to evaluate the mineral- 
ogy, petrology and dehydration characteristics of the Salado Salt 
near Carlsbad, New Mexico (a potential radioactive waste reposi- 
tory). Bedded evaporite deposits were selected by the National 
Academy of Sciences-National R h Council because of their 
general lack of water, self-healing when fractured, thermal 
conductivity and stopping power igh energy radiation. The 
Salado Salt was chosen using these guidelines. It is a bedded evapor- 
ite sequence (about two-thousand feet thick) of late Permian age 
located in southeastern New Mexico and west Texas. The Salado is 
com; primarily of halite with lesser amounts of anhydrite, 
polyhalite and with a zone of economic minerals. The results 
of this study show that: (1) halite is the inant mineral in all but a 
few samples with anhydrite being next most abundant in the lower 
portions of the Salado Salt and polyhalite being second most abun- 
dant in the upper part of the unit, (2) thin section analyses reveal 
several shallow-water features such as halite embed- 


and the Hutchinson Salt, Lyons, Kansas), suggesting that 
second generation deposits, (6) dehydration studies show 


. Most of the higher weight losses (greater than 0.5 percent) can 
related to zones rich in clays and/or polyhalite. The Salado is a 
potential site for a radwaste repository if clay- and polyhalite-rich 


Salado to lose 0.0 to ight on water upon heating to 102 +- 


(ORNL/Sub/3733—1) Possible salt mine sites for radio- 
active waste disposal in the northeastern states. Landes, K.K. (Oak 
Ridge National Lab., Tenn. (USA)). 30 Jun 1972. Contract W-7405- 
ENG-26;Sub-3733. 171p. Dep. NTIS $6.75. 

The motivation for this investigation is the necessity for 
finding the safest possible repository for solid atomic plant wastes. It 
is believed that rooms mined in thick beds of salt would afford the 
best sanctuary. This is due especially to the impermeability of 
massive rock salt. This rock has enough plasticity so that it tends to 
give rather than fracture when disturbed by movements of the 
earth's crust. In addition, due to water conditions at the time of 
deposition, the rocks most commonly associated with salt (anhydrite 
and shale) are likewise relatively impervious. A number of areas 
have been selected for detailed discussion because of the excellence 
of the and environmental factors. The 
ments for a viable waste disposal _—_ are described in and 
nine prospects are considered fu ’ 


34152 (ORNL/Sub/4091—1) Borehole plugging by hydrother- 
mal transport. A feasibility report. Roy, D.M.; White, W.B. (Pennsyl- 
vania State Univ., University Park (USA). Materials Research 
Labs.). 30 May 1975. 250p. Dep. NTIS $8.00. 

The possibility of forming borehole plugs by hydrothermal 

rt was examined with respect to five systems, utilizing avail- 
able literature data. In Boca it would appear possible to create 
plugs with hydrothermal cements, with hydrothermally transported 
quartz, and with carbonates precipitated in-situ using carbon dioxide 
or carbon dioxide and water as reacting fluids. Hydrothermal ce- 
ments sypeee to be most feasible from an engineering and economic 
point of view —e a slurry with a lime-alumina-silica composition 
carried into the hole in a single pipe at temperatures in the range of 
200°C and requiring only enough pressure to drive the mixture into 
the hole. Quartz or chalcedony plugs would be the most impervious, 
have the lowest chemical reactivity with groundwater, the lowest 
thermal expansion, and be most compatible with the wall rock. 
Deposition is likely to be slow, and there are severe es 
problems associated with a single a carrying silica-ri 
solutions at temperatures in excess of 500°C at pressure of 2000 bars 
(30,000 psi). Calcite plugs could be formed as compatible plug 
materials in contact with a limestone or dolomite wall rock. It is not 
known whether non-porous plugs can be readily formed and there is 
also a problem of chemical reaction with percolating groundwater. 
The clay-water and sulfur-water systems do a to be viable 
plug systems. In-situ reconstitution of the wall does not appear 
to be an economically feasible possibility. 


34153 (ORNL/Sub/4091—2) Borehole plugging by hydrother- 
mal transport: an interim report on experimental studies. Roy, D.M.; 
White, W.B. (Pennsylvania State Univ., University Park (USA). 
Materials Research Labs.). 15 Jul 1975. Contract W-7405-ENG- 
26;SUB-4091. 99p. Dep. NTIS $5.00. 
Five possible systems that might lead to borehole plugs were 
i with — to replacement of the original rock with a 
material of essentially the same chemical composition and mineralo- 
es makeup or with the introduction of other materials that t 
daniel y compatible with the ———— wall rock. The five 
systems were: Quartz or chalcedony plugs from the SiOQ2-water 
system, replacement of shale rock by transport in the “clay”-water 
system, hydrothermal cement systems, carbonate plugs in limestone 
and dolomite, and sulfur plugs by transport in the system sulfur- 
water. Hydrothermal cements —s to be most feasible from an 
engineering and economic point of view. Pressures and temperatures 
for reactions in the systems CaO-AlzO3-SiO2-H2O are modest and 
there is evidence that the plug formed would have a lower porosity 
and permeability than those derived from more conventional cement 
systems. Further, the mineral phases, principally tobermorite, are 
likely to be compatible with expected shale, sandstone, and limestone 
wall rock materials. Calcite (but not dolomite) co. could be 
formed in limestone or dolomite rock. Less is known about carbon- 
ate plugs and the porosity, permeability, and possible reactions with 
circulating groundwater. Quartz or chalcedony plugs would be the 
most im ious, have the lowest chemical reactivity with ground- 
water, he towent thermal expansion, and be the most compatible 
with the wall rock but would be extremely difficult to form in place. 
It was concluded that replacement of shales by clay, mica, or other 
layer silicate transport in hydrothermal solution was limited by the 
extremely sluggish kinetics of these reactions and that a practical 
plug of such materials is not feasible. Likewise, the etheesitier 
system was found to be unlikely to yield a plug material. 


34154 (ORNL/Sub/4091—3) Borehole plugging by hydrother- 
me! transport. Final report. Roy, D.M.; White, W.B. (Pennsylvania 
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34148 (NUREG—0217) NRC Task Force report on review of 
ded in clay and nodular anhydrite, (3) polyhalite commonly occurs 
as a secondary mineral at the expense of anhydrite, (4) both anhy- 
spectroscopic analyses reveal low bromine concentrations for the 


State Univ., University Park (USA). Materials Research Labs.). 28 
Feb 1976. Contract W-7405-ENG-26;SUB-4091. 85p. Dep. NTIS 
$5.00. 


Calcium silicate--and aluminosilicate--compositions based on 
mixtures of fine grained quartz with various cements or calcium 
silicate compounds have been investigated under hydrothermal con- 
ditions in the temperature range 110-250°C and pressure range 1,000- 
10,000 psi, pressures which are always in excess of that required to 
maintain liquid H2O, and approximate the confining pressures which 
might be anticipated in deep boreholes. All silicate cement combina- 
tions investigated produce materials having adequate strength after 
reaction times of 1 day or longer. The calcium aluminate cement was 
also adequate with respect to strength but would need to be nishly 
gated more extensively for overall properties because of its hi; 
reactive chemistry. The mini-rock cylinder-cement plug hydrot md 
mal experiments in both limestone and sandstone resulted in reason- 
able magnitudes of bonding strength. The —_ shear strength of a 
hydrothermally treated cement-sandstone plug is 1030 psi, and the 
compressive strength of the extruded cement plug is 9550 psi. 
Reactions having a potential for producing calcium carbonate plugs 
in holes drilled in carbonate rocks were studied. It should be noted 
pond most cements are calcium silicate systems and are chemically 

tible with the CaCO; and CaMg(COs)2 in the rock walls of 
Se ole. A side benefit from this research is some insight into the 
suitability of massive carbonate rocks as disposal sites. Carbonate 
rocks by themselves are highly impermeable, have low exchange 
capacity, and a low water content-- Pract that are desirable in 
the storage medium. A major drawback is the presence of secondary 
permeability in the form of solutionally modified joints, fractures, 
and bedding planes. 


34155 (ORNL/Sub/4269—7) Heat transfer 
waste-container sleeve/salt configuration. Callahan, G.D.; Ratigan, 
J.L.; Russell, J.E.; Fossum, A.F. (Union Carbide Corp., Oak Ridge, 
Tenn. (USA). Office of Waste Isolation). 31 Mar 1975. Contract W- 
7405-ENG-26;SUB-4269. 68p. Dep. NTIS $4.50. 

Prior to this investigation, the heat transport considered was 
only that of straight conduction. The waste container, air gap, and 
sleeve arrangement was considered to be a single, consistent, time- 
dependent, heat-generating unit in intimate contact with the salt. The 
conduction model does not accurately model the heat transfer mech- 
anisms available. Thus radiation and combined radiation and convec- 
tion must also be considered in the determination of the temperature 
field. As would be expected, the canister temperatures are higher for 
the case of radiation across the airgap than those that result from 
conduction when the canister is in intimate contact with the salt. For 
the radiation case, the canister temperatures rise rapidly to a tem- 
perature of approximately 1,140°F and maintain an almost steady 
state condition for one year whereafter the temperatures slowly 
decrease. The far field ee, near the pillar ory are 
essentially equivalent for cases. As time proceeds, the far field 
temperatures of the conduction models are about 15% different. 


34156 for radioactive waste Possible salt mine and 


in the 
peninsula of Michigan. Landes, K.K.; Bourne, H.L. (Oak Ridge aa 
National Lab., Tenn. (USA)). 31 May 1976. Contract Ww 9405-EN 
26;Sub-7010. 72p. Dep. NTIS $4.50. 

A reconnaissance — on the possibilities for di of 
radioactive waste covers higan only, and is more ed than 
an earlier one ee the northeastern states. Revised pat 
rules” for pin; both mine and dissolved salt cavern sites for 
waste dis; environmental, logic, and economic fac- 
tors. The Michigan basin is a structural Tent of Paleozoic sediments 
resting on downwarped Precambrian rocks. The center of the bowl 
is in Clare and Gladwin Counties, a short distance north of the 
middle of the Southern Peninsula. The strata dip toward this central 
area, and some stratigraphic sequences, including especially the salt- 
containing Silurian section, increase considerably in thickness in that 
direction. Lesser amounts of salt are also present in the north central 
part of the Lower Peninsula. Michigan has been an oil and gas 
producing state since 1925 and widespread exploration has had two 
effects on the selection of waste disposal sites: (1) large areas are 
leased for oil and gas; and (2) the borehole concentrations, whether 
producing wells, ry holes, or industrial brine wells that penetrated 
the salt section, Pon K- be avoided. Two types of nuclear waste, low 
level and high level, can be stored in man-made _— in salt 
beds. The storage facilities are created by (1) the development of salt 
mines where tome Gun &, cavities 
y pumping water into a salt bed, and bringing brine back 

level waste disposal must be confined to mines of 
brine cavities at any dep ven potential prospects have been 
investigated and are described in deta. 


34157 (PB—253377) Nuclear medicine 
Final 


; ; DiPietro, W. (Texas Univ., Houston (USA). 
School of Public Health). Jun 1975. Contract EPA-1554-61-0407. 
93p. NTIS $5.00. 
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The discharge of most man-made radioactive materials to the 
environment is Someclied by Federal, State or local regulatory 
zencies. Exceptions to this control include the radioactive wastes 
net by individuals who have undergone diagnostic or thera- 
peutic nuclear medicine procedures. The purpose of this study is to 
estimate the amount of radioactivity released to the environment via 
the nuclear medicine pathway for a —_ sewage drainage basin _ 
to measure the amounts discharged to the environment. «Poti 
organized into a review of previous studies, scope of work, 
data, environmental measurements and estimates of population a 
sure. (GRA) 


34158 (SAND—76-9137) Behavior of candidate canister materi- 
als in deep ocean environments. Smyril, W.H.; Stephenson, L.L.; 
Braithwaite, J.W. (Sandia Labs., Albuquer —_ N.Mex. (USA)). 
EY-76-C-04-0789. 36p. (CONF-770303—9). Dep. 
NTI 00. 

From Corrosion/77 NACE meetin; ing: San Francisco, Califor- 
nia, United States of America (USA) (14 Mar 1977). 

One possible site for the disposal of radioactive wastes is the 

ocean floor in the North Pacific Ocean. This paper describes 

preliminary results of corrosion and electrochemical tests undertaken 
to evaluate the co et of candidate canister materials with 
ocean water and ents. The materials studied were Ti, Ti—6 
Al—4 V, Zr, Zircaloy 2 and 4, Hastelloy C-276, and Udimet 700. 
Results indicate that all these materials could give long life under 
deep ocean conditions. (DLC) 


34159 (TREE—1047) Early waste retrieval. Interim report, July 
1, 1975—September 30, 1976. Card, D.H. (EG and G Idaho. Inc., 
4 (USA)). Feb 1977. Contract EY-76-C-07-1570. 50p. Dep. 


This interim report details the facilities, operational activities, 
and related studies of the Early Waste Retrieval project at the Idaho 
National Engineering Laboratory. This project was initiated in FY- 
1976 for the purpose of investigating the problems associated with 
removing 65,000 cubic metres of transuranic waste from below 
ground burial. The ~ some describes the retrieval facilities, waste 
eens. Sean results and related studies of the first months 


34160 (TREE—1061) Containment of transuranic contamination 
at the early waste retrieval project. Harness, J.L.; McKinney, J.D. 
(EG and G Idaho, Inc., — Falls (USA)). Jan 1977. Contract EY- 
76-C-07-1570. $4.00. 

On 6, 19 retrieving buried transuranic waste 
under the Earls ly Waste Retrieval Program, a corroded 55-gallon 17H 
drum was retrieved. When uprighted, several liters of liquid escaped 
from the drum. This 7 was contaminated with transuranics, 
rao Pu-239, Am-241, and some Pu-238. As a smut of tee of the 
sp of this contamination in the ee Area py rpg six 


public. The facility was designed and constructed to contain the 
transuranic contamination resulting from such an occurrence. Proper 
prior planning and personnel training prevented the contamination 
occurrence from becoming a major event. This report details the 
occurrence, the recovery, and the information obtained from this 


event. 

34161 (Y/OWI/SUB—76/07220) Selection and evaluation of 
thermal criteria for a geologic waste isolation in salt. (Science 
Applications, Inc., Oak Ridge, Tenn. (USA)). 1976. Contract W- 


7405-ENG-26; SUB-PO-86Y-07220V. 90p. Dep. NTIS $5.00. 
Previous design efforts for geologic waste isolation facilities 
in bedded salt developed several limiting temperature conditions, or 
thermal criteria, for use in parametric studies. These criteria, along 
with other design parameters, must assure that the temperature 
variations that occur do not adversely affect operating personnel and 
equipment during normal operations as well as assure containment 
and environmental integrity. ae of the present study are to 


review = analyses of thermal crite: the factors that 
ate procedures for determining criteria and suggest addition- 


al experimental and enangpennided’ efforts required to adequately 
determine thermal criteria. The approach taken was to divide con- 
sideration of the system into four categories of thermal effects and 
four omg of facility operation. The categories were effects on the 
canister and its immediate environs, effects on the pan cone 
ment experienced by 1 and equipment, effects on storage 
room integrity, and effects on the biosphere. The phases of facility 
operation were loading, storage, retrieval, and disposal. — of the 
categories was further subdivided into several aspects for detailed 
consideration of thermal effects through the four qoutes phases. 

all conceiv 


3508 
— fon escape the interior of the rating Area 
Confinement building, and no contamination to personnel resulted 
from this occurrence, nor was a hazard presented to the general 
environmental discharge 
able thermal effects were included, and to demonstrate a systematic 
— for use in developing thermal criteria for other geologic 
media. 


JULY 31, 1977 


34162 eS Preliminary review of Precam- 
brian Shield rocks for potential waste repository. Yardley, D.H.; 
Goldich, S.S. (Union Carbide Corp., Oak Ridge, Tenn. (USA). 
Office of Waste Isolation). Nov 1975. Canuaee W-7405-ENG- 
26;SUB-4367;SUB-4493. 41p. Dep. NTIS $4.00. 

This review of the Canadian Shield is primarily concerned 
with the part (such sin the Lake Superior region) that seismically 
the least active of the North American continent. The crystalline 
metamorphic and i us rocks of the more stable elements of the 
shield provide excellent possibilities for dry excavations suitable for 
long-term storage of radioactive waste materials. (DLC) 


34163 (Y/OWI/SUB—4495-1) Permian Basin as a radioactive 
waste repository. Smith, J.W. (Union Carbide Corp., Oak 

Tenn. (USA). Office of Waste Isolation). 2 Nov 1975. Contract 
7405-ENG-26;SUB-4495. 77p. Dep. NTIS $5.00. 

The Pi rtions of many structural 
basins in which halite was deposited c together aerially di 
the Permian Period of time. It contains at least five areas where 
beds within a formation cumulatively total greater than 200 feet, and 
are overlain by between 1,000 and 5,000 feet of strata: the Colorado- 
Kansas, Kansas, Oklahoma-Texas, Clovis and Carlsbad areas. A few 
other areas within the Permian Basin may contain salt beds collec- 
tively greater than 200 feet thick. The Carlsbad area contains a great 
thickness of salt and covers a very large area. For the Clovis and 
Oklahoma-Texas areas there is little data available for the Texas 
portions. The Kansas area has the only halite mines with rooms 
comparable to those ped waste repository facility. There 
is little data available for Colorado-Kansas area, especially for 
the Colorado portion. The Permian Basin major tectonic elements 
were formed before ition of Permian salt beds, and only minor 
pa activity and possible fault movement is along the periphery. 

seismic activity is associated with the Nemaha Ridge 

along the northoest side of the Permian Basin, 
movement, only a suggestion of movement in the form of lineaments 
to have caused earthquakes. All of the Permian Basin is in zone | of 
Coffman and Cloud (1970) where only distant earthquakes may 

cause damage to structures; therefore, ground rupture is not antici- 
pated in the Permian Basin during the time that the radioactive 
waste is dangerous. 


34164 (Y/OWI/TM—11/1) National Waste Terminal Storage 
Corp, Oak Ridge, TESA). 7-8, 1976. (Union Carbide 


Corp, Oak ). Office of Waste Isolation). Dec 
Contract 1405. ENG 26. 127p. (CONF-761214—P1). Dep. 
National terminal information 
rom waste storage program 


report comprises of the slides from the 
talks presented at the first session of the National Waste Terminal 
incl an overview of the program plus presentations on 
regulatory affairs and technical support. (L 


34165 (Y/OWI/TM—11/2) National Waste Terminal Storage 


aste ion). 6 
-7405-ENG-26. 1 (CONF-761214—P2). Dep. 
NTIS $6.75. 


_ From National waste terminal storage program information 
Oak Ridge, Tennessee, United States of America (USA) (7 


the talks ted at the second session of the National Waste 
Terminal Storage Program information meeting. This session was 
devoted to geologic studies. (LK) 

34166 Land disposal of radioactive wastes prompts national con- 
cern. Eschwege, H. Ind. Wastes phy 22: No. 6, 24-25, ee 

The principal Office with 


ang! Shale as a repository for radioactive waste: 

from Oklo. Brookins, D.G. (Univ. 
Environ. Geol.; 1: No. 5, 255-259(1976). 

Study of the 1.8 billion-year-old “fossil nuclear reactor” zones 
at the Oklo Mine in the Republic of Gabon shows that many of the 


not have started until some 25,000,000 years after the 
apparent ease during the 500, years the reactor was operative, 
and iodine seems to have been mobile. The Oklo reactor ores, 
significantly, occur in shale infilled into a fracture system in organo- 
argillaceous sandstone. So many of the fission-produced elements 
retained in this shale along with evidence that most others _— ~~ 
been only locally redistributed lends support to considering shales 
geologically stable areas for radioactive waste disposal. 


ENVIRONMENTAL ASPECTS 


34168 
Canadian uranium 


From Canadian 


19-43) Environmental aspects of the 
Yourt, 
annual international 


paper covers a brief history of urani mining 


34169 (75-CNA—600) Volume 5: environmental and safety as- 
pects of nuclear energy. (Canadian Nuclear Association, Toronto, 
Ontario). [nd]. vp. (CONF-750699—P5). NTIS (US Sales —— 


From 15. annual international conference; Ottawa, 
(15 Jun 1975). 
Separate 


items were entered individually into the data base. 


34170 (BNWL—2034) Environmental monitoring report on the 
status of ground water beneath the Hanford Site, January—December 
1975. Myers, D.A.; Fix, J.J.; Blumer, P.J.; Raymond, J.R.; McGhan, 
V.L.; Hilty, E.L. (Battelle Pacific Northwest Labs., Richland, Wash. 
(USA)). 1975. Contract EY-76-C-06-1830. 65p. Dep. NTIS eo 
Evaluation of the beta (8/sub 0), tritium (*H), and 

nitrate (NO3~) concentrations in groundwater sampled from near 
the surface of the unconfined groundwater system during 1975 
indicates that zones of contamination extend in an easterly and 
southeasterly direction from the 200-E Area, as has been observed in 
the past. Tritium and NO;~ ion concentrations above background 
levels continue to be observed along the Columbia River in the 
vicinity of the 100 Areas. Ground water in the vicinity of the 300 
Area continues to show NOs” ion and uranium concentrations above 
background levels. Gross Beta activity in the groundwater beneath 
the lam Areas was detectable only in the 100-N Area from effluent 
discharged to the 1301-N Crib and in the vicinity of 100-B Area. 
Analyses for other radionuclides such as Sr, '°I, and 
°°Ru, show that they are present in various locations outside the 
200 Areas but only in very low coe. Generally concentra- 

tions of radionuclides outside the 200 Areas are less than 10° of 
Concentration Guide. Nitrate ion concentrations greater than the 


slightly from the past reporting period. Additional data points have 


34171 ye 761071—1) Measurements of radon daughter con- 

centrations in structures built on or near uranium mine tailings. 

Haywood, F.F.; Kerr, G.D.; Goldsmith, W.A.; Perdue, P.T.; Thorn- 
J.H. (Oak Ridg ¢ National Lab., Tenn. (USA)). 1976. Contract 

rom meeting on 
monitoring suitable for radon and daughter products; Ontario, 
Canada (4 Oct 1976). 

A technique is discussed that has been used to measure air 
concentrations of short-lived daughters of ***Rn in residential and 
commercial structures built on or near uranium mill tailings in the 
western of the United States. In this technique, the concentra- 
tions of , RaB, and RaC are calculated from one integral count 
of the RaA and two integral counts of the RaC’ alpha-particle 
activity collected on a filter with an air sampling device. A comput- 
er is available to calculate the concentrations of RaA, RaB, 
and in cis and to the socurecy in these calculated 
concentrations. This program is written in the BASIC language. 
Also discussed in this paper are the alpha-particle used 
to count activity on the air filters and the ts of our radon 

ter measurements in Colorado, Utah, and New Mexico. These 
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ence to standards and limited information on cancer incidence and 
effects of smoking. 

(EPA) recommended drinking water standard of 45 mg/1 continue 
to be observed in the ground water adjacent to and within the 200 
Areas; in the vicinity of the 100-F and N areas; and in the east- 
central part of the Hanford Site. Groundwater from these zones is 
notconsumed by human beings or other animals. Configuration and 
: concentration $f groundwater contamination has changed onl 

"espec lang Ouf©riai sites Wastes SUITADLIILY O 

the sites, the improvements needed, and the long-term monitoring 

and maintenance needed are summarized. (JSR) 

as evidenced by proper budgets of stable daughter elements. Plutoni- 

um, ruthenium, the rare earth elements, zirconium, and palladium 

have been effectively retained while most chalcophile elements 

elements have migrated to varying ee but their presence in results results Of Other measurements disc in a Companion 

gangue affected by younger periods of alteration suggests redistribu- are now being used in a comprehensive study of potential 
tion not far removed from sites of formation. More important, such eadiation exposures to the public from uranium mill tailing piles. 
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HEALTH AND SAFETY 
REFER ALSO TO CITATION(S) 34713, 35248 


34172 Determination of the Ci content of packaged radioactive 
waste using measured dose rates. Bowman, W.B.; Swindle, D.L. 
(Carolina Power and Light Co., Raleigh, N.C. (USA)). Health Phys.; 
31: No. 5, 445-450(Nov 1976). 

A ‘family of curves is developed which can be used to convert 

rate (mR/hr) into Ci content in _— or ee 

radioactive waste. A model based on a cylindrical shape is used. The 
conversion curves take into account changes in package dimensions, 
waste density, and average ‘y energy. 


34173 222Rn flux measurement with a charcoal canister. Count- 
ess, R.J. (Energy Research and Development Administration, New 
York (USA). Health and Safety Lab.). Health Phys.; 31: No. 5, 455- 
456(Nov 1976). 

A simple method for measuring ***Rn exhalation from sur- 
faces has been developed which consists of placing a modified U.S. 
Army MII gas canister containing activated charcoal over the 
source to absorb the radon —_ Analysis of the daughters 
formed from the radon adsorbed on the charcoal is then performed 
by y spectrometry. A response of 0.156 cpm ed pCi of radon is 
reported. It is estimated that the counting error for a 10-min count of 
a canister containing 100 pCi of radon would be +- 20%. If the same 
canister were counted for 100 min, the counting error would be 
reduced to +- 7%. The system has been used to determine the radon 
flux from a variety of sources both indoors and outdoors, including 
uranium-tailings piles, soil, and construction materials. 


REGULATIONS 
REFER ALSO TO CITATION(S) 34148 


ACCOUNTABILITY AND SAFEGUARDS 
REFER ALSO TO CITATION(S) 34611, 34707, 34819, 35248, 35368 


34174 
gers. Mabry, R.C. Jr. (Naval Post 
(USA)). Mar 1976. 144p. NTIS $6. 


This r examines the possibility of theft of fissionable 
material from the U.S. nuclear power industry by non-governmental 
individuals or groups. The study a the availability of 
fissionable material, vulnerable portions of the nuclear fuel cycles, 
weapon construction, and the regulations regarding the protection of 
fissionable material. The study uses a morphological approach to 
evaluate the capability of potential thieves by group size and classifi- 
cation. Possible motivations for committing nuclear theft are dis- 
cussed. (Author) (GRA) 


34175 (ANL—77-8) Plutonium calorimetry and SNM holdup 
measurements. for the period March 1976—August 
1976. Brumbach, S.B.; Finkbeiner, A.M.; Lewis, R.N.; Perry, R.B. 
(Argonne National Lab., Ill. (USA)). Feb 1977. Contract W-31-109- 
ENG-38. 54p. (NUREG—O 182). Dep. NTIS $4.50. 

The calorimetric instrumentation developed at Argonne Na- 
tional Laboratory (ANL) for making nondestructive measurements 
of the plutonium content of fuel rods is discussed. Measurements 
with these instruments are relatively fast (i.e., 15 to 20 minutes) when 
compared to the several hours usually required with more conven- 
tional calorimeters and for this reason are called “fast-response.” 
Most of the discussion concerns the One-Meter and the Four-Meter 
Fuel-Rod Calorimeters and the Analytical Small-Sample Calori- 
meter. However, to provide some background and continuity where 
needed, a small amount of discussion is devoted to the three earlier 
calorimeters which have been described previously in the literature. 
Then a brief review is presented of the literature on plutonium 
holdup measurements. The use of gamma-ray techniques for holdup 
measurements is discussed and results are | sie for the determina- 
tion of sample thickness using the ratio of intensities of high- and 
low-energy gamma rays. The measurements cover the plutonium 
metal thickness range from 0.001 to 0.120 inches. The d of a 
gamma-ray collimator with 37 parallel holes is also pte Neu- 
tron-counting experiments using BF; proportional counters embed- 
ded in two polyethylene slabs are described. This detector configu- 
ration is characterized for its sensitivity to sample and background 
plutonium, counting both coincidence (fission) and total neutrons. In 
addition, the use of infrared imagin ging devices to measure small 
temperature differences is considered for locating large amounts of 
— pen and also for performing fast attribute checks for 

elements. 


(AD-A—028855) Nuclear theft: real and imagined dan- 
uate School, Monterey, Calif. 


ENergy inFORMation 
; Purcell, W.L.; Cole, B.M. (Battelle Pacific 


34176 ar ENFORM: an 
system. Heeb, C 


ERA VOL. 5-2, NO. 14 


Northwest Labs., Richland, = (USA)). Mar 1977. Contract EY- 
76-C-06- 1830. P 04;MF A 

calculate the amount of fuel material in the nuclear fuel cycle as a 
function of time. The material amounts are determined by an input 
schedule of installed electric energy generation capacity. In addition 
to the amount of uranium and plutonium in the fuel cycle, the system 
also accounts for 175 radionuclides. The effect of the fuel cycle on 
the environment can be calculated for the release of radionuclides 
and chemicals. The released radionuclides are modeled through the 
use of release factors and dose coefficients applied to the contained 
isotopic inventories. The chemical effluents released to the environ- 
ment are modeled by using simple release factors. All release factors 
and dose coefficients are specific for each type of plant in the 
nuclear fuel cycle. The material logistics and effluent accounting 
features of the ENFORM system are supplemented by a fuel cycle 
economics package. This module provides fuel cycle processing 
costs and the levelized cost of power. The ENFORM system also 
provides means of estimating the effect of changing nuclear growth 
scenarios and changing environmental control tec on nu- 
clear fuel cycle effluents, economics and logistics. 


34177 (IAEA-R—1443-F) Application of gamma and isotopic 
correlation techniques for safeguards identification and verification 
purposes. Final report for the period 15 November 1973 - 14 November 
1975. Valovic, J. (International Atomic Energy Agency, Vienna 
(Austria)). May 1976. 112p. NTIS (US Sales Only). 

The report contains the method of measurement of burn-up 
and isotopic composition of spent fuel by the non-destructive — 
spectrometry method developed for the fuel elements of the Boh 
ice A-1 power plant. Results obtained for samples of spent fuel as 
well as fuel assemblies are shown. The method of measuring the 
radial distribution of the radioactive fission products is briefly de- 
scribed and examples demonstrating its use are given. In-core neu- 
tron flux mapping with self-powered detectors and burn-up determi- 
nation by detector signal integration are also described. 


34178 (KFK—2321) Assay of plutonium in process 
fuel plants. Iyer, M.R.; Ottmar, H. (Kernforschungszen- 
trum Karlsruhe (Germany, F.R.). Projekt Spaltstoffflusskontrolle). 
Sep ae mete NTIS Sales Only). 

4 figs.; 8 tabs.; 7 refs. 

A gamma-spectrometric method for the assay of fissile pluto- 
nium in process wastes from fuel fabrication plants which are not 
mixed with fission products has been standardized. The method uses 
a multi-group-analysis of gamma spectra measured with a Nal detec- 
tor from waste samples. The attenuation in matrix materials is 
corrected by a Seite measurements using an external 
plutonium source. The method also provides an internal check on 
the presence of plutonium bearing materials with si, t self- 
absorption. The results are compared with that ined using higher 
resolution spectrometry with a Ge(Li) detector. 


34179 (MLM—2380) Nuclear safeguards progress report, Janu- 
ary—June 1976. Ratay, R.P. (ed.). (Mound Lab. Miar Miamisburg, Ohio 
(USA), 14 Jan 1977. EY-76-C-04-0053. 25p. NTIS 


10,000-3,000 s for FBR and LWR materials. Times for the prediction 
of calorimeter equilibrium have been reduced by 40 to 66 percent by 
a mathematical technique. Systems Development: The Automated 
Plutonium Assay System, a calorimetry and gamma-ray spec- 

y, is being developed. Applications: The inhomogeneity of 
the **°Pu metal sample for half-life measurements was determined to 
be less than 0.02 percent. Twenty ash and ten mixed-oxide samples 
were assayed. (DLC) 


34180 (RFP-NUREG—2622) Reference critical experiments. 
Progress report, October 1, 1976—December 31, 1976. Schuske, C.L.; 
Dickinson, D.; Rothe, R.E.; Oh, J.; Gaylord, N.D. (Atomics Interna- 
tional Div., Golden, Colo. (USA)). Feb 1977. Contract EY-76-C-04- 
3533. ede Dep. NTIS $3.50. 
ted information for areas where benchmark measure- 
information is compiled into a new listing. Significant 
include de-emphasis in areas with HTGR type fuel cyc 
priority changes are also included vessel and multiple cylin- 
ick concrete reflector have 
leted. About 76 experiments were performed in the con- 
‘can. Monte Carlo calculations are presented for single 
in the encloses. These calculations, using 
Hansen-Roach 16-group cross section sets, were within 
limits of errors for dilute solution, but were 2 to 2.5 percent low in 
k/sub eff/ for the approximately 350 g U/liter solutions. This trend 
is consistent with that found for minimally reflected vessels. A 20.3- 
of single and multiple vessel arrays can be compared with 


esis. 
Development of Nondestructive Assay Techniques: Gamma- 
ray spectroscopic measurements show that a precision of 3 percent 
in the ratios of 7**Pu, 7“Pu, and **'Pu to 7°*Pu can be obtained after 
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concrete-reflected arrays. Work continues in setting the 4.5 
percent **°U fuels experiments. 4 tables. sa 


34181 (SAND—75-8276) Special nuclear material flow projec- 
tions for the commercial nuclear Hasseltine, E.H.; De 
Laquil, P. III; Leary, P.L. (Sandia Labs., Livermore, Calif. (USA)). 
Fe Contract EY-76-C-04-0789- Sip. (NUREG—0210). P 04/ 

Projections of the flows of special nuclear material within the 
commercial nuclear power industry are presented. Based on power 
levels and types of reactors, subject to assumptions regarding plant 
load factors and recycle of reactor products, total monthly material 
flows between operating fuel cycle facilities from 1976 ~{ 2000 are 
examined. Nuclear power plant commitments as of July 1, 1976, are 
used to project industry growth through the early 1980s, and recent 
nuclear _ rojections are assumed beyond 1985. The projected 
yearly flows of special nuclear material are presented, and for 
example purposes, the yearly numbers of single Signi are calcu- 
lated assuming conventional truck carriers. 


34182 IAEA bank of correlated isotopic composition data. Sana- 
tani, S.; Siwy, P. (International Atomic a Agency, Vienna 
Camis. Bp 439-448 of In Safeguarding nuclear materials. Vienna; 


From Symposium on the safeguarding of nuclear materials; 


i progress in e it of isotopic correlation 
techniques (ICT) for safeguards, a as on felt to set up a comput- 
erized data bank to store all relevant 4 data which might be 
useful for the application of the techniques. Such a data bank is being 
set up in the Agency with the co-operation of scientists in different 
centres interested in ICT. The following kinds of data will be stored 
in the present version of the data bank, called Mark I: Batch data 
from input batches to a reprocessing plant; Destructively measured 
data on irradiated pellets/small samples; Non-destructively measured 
data on irradiated pellets/small samples; Calculated data on irradiat- 
ed pellets/small samples; Isotopic data on fresh fuel (measured by 
fabricator or laboratory); Calculated data on spent fuel rods or 
assemblies; Non-destructively measured data on irradiated fuel rods 
or assemblies; Batch composition data, i.e. list of assemblies consti- 
tuting a given batch. Four standardized report forms were agreed 
upon for submission of data for storage in the bank. Software for 
ting, retrieving and processing data has been developed and 


upda' 
samples of test data are being used to check the operation of Mark I. 


Based on the experience with Mark I, further refinements and 
improvements in the software and in the formats for collection of 
data would be undertaken to yield Mark II of the data bank. A co- 


ordinated research programme among a small group of centres with 
ts 


ADMINISTRATIVE AND REGULATORY 
REFER ALSO TO CITATION(S) 35044 
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34183 Utilizing tidal energy. Behrendt, V. (Dornier-System 

G.m.b.H., Friedrichshafen (Germany, a pp vp. of In Energie- 

‘giequellen. T. 4. Nutzung der eliss, 

M. (Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). —_ 
Frankie am Main Systemforschung und Technologische Entwickl 
Main, Germany, F.R.; Umschau Verl. (1976). 


aa 3 tabs.; 28 refs. 

The study deals first of all with the physical i of the 
tidal phenomena, then evaluates the energy potential and enters into 
geo-physical suppositions, possible sites and the technical design of 

wer — 7 The position of technology in French, Soviet, 

American and Australian projects is explained in more detail. 
Further project considerations are sketched out. The concept of a 
system of  large-cale tidal power plant combined with a pumped 
storage plant, serves as a basis for investigations concerning ques- 
tions of economy. Further statements in the study are to do with 1) 


lant and current production costs (a tabulated outline with 
ts). 4 4) application possibilities for a tidal power plant. Finally, 
tical consequences for the Federal Republic of Germany, as 


SOURCES 
REFER ALSO TO CITATION(S) 35780 


34184 (UCRL—78472) Super liquid density target designs. Pan, 
Y.L.; Bailey, D.S. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 20 Oct 1976. Contract W-7405-ENG-48. 17 p- 

761108—25). P 02/MF 
From Plasma physics meeting of the American Physical Soci- 
€alffornia, United States of America (USA) (15 


i on obtaining near isentro- 
4 compression of fuel to very high densities and igniting this fuel. 
date, the results of laser fusion experiments have been based 
mainly on the exploding pusher implosion of fusion ules consist- 
~E, of thin glass microballoons (wall thickness of less 1 micron) 
ed with low density DT gas (initial density of a few mg/cc). 
Maximum DT densities of a few tenths of g/cc and temperatures of a 
few keV have been achieved in these experiments. We will discuss 
the results of LASNEX target design calculations for targets which: 
(a) can compress fuel to much higher densities using the — 
of existing Nd-glass systems at LLL; (b) allow experimental mea- 
surement of the peak fuel density achieved. 


PROCESSING 


34185 (CONF-760935—P4, pp 1399-1414) Fusion reactor radio- 
active waste management. Kaser, J.D. (Atlantic Richfield Hanford 
Co., Richland, WA); Postma, A.K.; Bradley, D.J. 1976. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, W Washington, United States of America 
(USA) (21 Sep 1976). 

In Technology of controlled nuclear fusion. Volume IV. 

Quantities and compositions of non-tritium radioactive waste 
are estimated for some current conceptual fusion reactor designs, 
and disposal of large amounts of radioactive waste appears neces- 
sary. Although the initial radioactivity of fusion reactor and fission 
reactor wastes are comparable, the radionuclides in fusion reactor 
wastes are less hazardous and have shorter half-lives. Areas requir- 
ing further research are discussed. 16 tables, 3 figures. 


34186 (SAND—76-0304) Double-shell targets on HYDRA: de- 
compressional neutrons. Sweeney, M.A. (Sandia Labs., Albu- 
(USA)). Sep 1976. Contract EY-76-C-04-0789. 27p. 


Target design studies for parameters attainable on HYDRA 
indicate a respectable number of compressional neutrons (105 to 10°) 
might be obtained for a double-shell target with DT radius about 0.4 
mm. The basic concept consists of increasing the low implosion 
velocities through velocity multiplication from the (nearly) elastic 
collision of two shells of differing mass. A low density buffer gas 
between the shells enhances the elasticity and symmetrizes nonuni- 
formities in energy deposition and outer shell thickness. However, 
velocity multiplication may not be the dominant mechanism; the 
actual velocity imparted to the inner shell is fairly insensitive to the 
outer-to-inner shell mass ratio. Experiments may be unable to distin- 
guish unambiguously the effect of velocity multiplication from the 
effect of spherical convergence. The results suggest that an outer 
shell composed of a low-Z ablator over a gold pusher might be 
preferable to an all-gold outer shell because of reduced symmetry 
requirements. 


o> af (UCRL—S50021-75, pp 339-363) Target fabrication. Mar 


In Laser p! onlin annual report, 1975. 
Important advances were made in target fabrication in 1975: 
Routine measurement of the wall thickness and uniformity of hollow 
microspheres to an accuracy of 0.05 wm, laser cutting and 
ppg of tiny glass parts, assembly of complex, multicomponent 
laser fusion targets, production of uniform glass spheres by droplet 
generation techniques, production of liquid droplets at cryogenic 
temperatures, fabrication of prototype high-gain laser fusion targets, 
first measurements of electrical resistivity of solid DT. 


34188 Gas permeable envelope for nuclear fuels. Nolen, R.L. Jr.; 

Solomon, D.E. (to KMS Fusion, Inc., Ann Arbor, Mich. (USA)). 

French Patent 2,292,311/A/. 3 Nov 1975. me (In French). ; 
Propriete Industrielle, 


Available from Institut National de la 
Paris (France); priority claim: 20 Nov 1974, US. 

The composite envelope described is intended to form a 
receptacle for a thermonuclear fusion fuel. It includes an inner 
envelope in a material permeable to gases having an atomic number 
poet 2 to 10, and a coating formed on the inner envelope by a 

material permeable to gases with an atomic number of 10 to 103. The 
inner envelope is made of carbon and the outer envelope is in a 
susbtance chosen from among palladium, platinum, nickel, co) 
and silica. The pellet intended to compose a thermonuclear fusion 
fuel which is to be lighted by a laser beam, is characterized by the 
fact that it comprises a hollow sphere with an inner carbon coat and 
an outer metal coat, and a charge of one or more hydrogen, isotopes, 
arranged in the sphere. 
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TRANSPORT AND STORAGE 


34189 (CONF-760935—P4, pp 1363-1374) Transportation of tri- 
tium fuel for CTR power reactors. Sehnert, M.J.; McKone, T.E.; 
Kastenberg, W.E. (Univ. of California, Los Angeles). 1976. 

From 2. topical — _on the technology of controlled 
nuclear fusion; Richland, ington, United States of America 
(USA) (21 Sep 1976). 

In Technology of controlled nuclear fusion. Volume IV. 

Transport of large amounts of T will be needed for the 
operation of D—T thermonuclear reactors in the future. Alternative 
forms of T (gas, cryogenic liquid, tritide) for packaging are dis- 
cussed. Risks of transportation accidents are examined, with an 
accident releasing 10 kg T as an example. Dispersion of this amount 
and radiation doses resulting therefrom are calculated. 24 references. 


(DLC) 
HEALTH AND SAFETY 
34190  (CONF-760935—P4, pp 1375-1385) Model for analyzing 


the global concentrations of tritium released from a CTR. Bander, 
B=} Renne, D.S. (Battelle Pacific Northwest Labs., Richland, WA). 


From 2 2 sees _on the technology of controlled 
clear fusion; Ww United States of America 
(USA) (21 1576). 


In Technology of controlled nuclear fusion. Volume IV. 

CTR power-producing systems present the possibility of tri- 
tium releases. This paper reports on the development of a technique 
to examine the global impact of tritium released to the atmosphere 
from any ified location. A linear set of differential equations 
describing the atmospheric transport of tritiated water vapor (HTO) 
is obtained using the assumption that the amount of precipitable 
water vapor and surface water in a 10° latitude belt remain constant 
over an extended period of time. The solutions obtained are studied 
as a function of the various input parameters, such as the distribution 
of source terms of HTO and the variation of surface water depth 
which is dependent on the distribution of water and land in each 
latitude belt. Solutions to the equations, which provide latitude- 
—- ren and surface water concentrations of tritium, are 
presented. 


culations of dose resulting from a tritium release into the atmosphere. 
Otaduy, P.; Easterly, C.E.; Booth, R.S.; Jacobs, D.G. (Oak Ridge 
National Lab., TN). 1976. 

From 2. topical on technology of controlled 

nuclear fusion; Ric Rechiand"Weekington” United States of America 

(USA) (21 Sep 1976). 

In Technology of controlled nuclear fusion. Volume IV. 

Tritium releases in the form of HT represent a lower hazard 
to man than releases as HTO. However, during movement in the 
environment, HT is converted into HTO. The effects of the conver- 
sion rate on calculations of dose are described, and a general method 
is presented for the dose from tritium for various 
conversion rates and relative /HT risk factors. 6 fig. 


ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


PHYSICAL ISOTOPE SEPARATION 
HEAVY WATER PRODUCTION 


yng US Patent 4,008,046. 15 Feb 1977. Filed date 14 
ug P. 


A dual temperature final enrichment system is described that 
can effect the further enrichment of the previously augmented 
deuterium content of water from a concentration of 1 mol percent to 
a desired concentration of up to 99.8 mol percent; and a product 
— system which can remove dissolved contaminants from 
such enriched water to provide a high purity product. 


RADIATION SOURCES 


REFER ALSO TO CITATION(S) 36031 


34193 — List of ERDA customers 
with summary of radioisotope shipments, FY 1976. Simmons, J.L. 
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mirostructures 
pressed directly from calcined Pu(IV) oxalate. 90%-dense pellets can 
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(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). Mar 
1977. Contract EY-76-C-06-1830. 40p. P 03;MF AO1. 

The thirteenth edition of the ERDA radioisotope customer 
list has been at the request of the Office of Program 
Coordination, of the Assistant Administrator. The purpose of 
the document is to list the FY 1976 commercial radioisotope produc- 
tion and distribution activities of ERDA facilities at Argonne Na- 
tional Laboratory, Battelle, Pacific Northwest Laboratories, Brook- 
haven National Laboratory, Hanford Engineering Development 
Laboratory, Idaho Operations Office, Los Scientific Labora- 
tory, Mound Laboratory, Oak Ridge National Laboratory, Savannah 
River Laboratory, and Inited Nuc lear Industries, Inc. 


DESIGN AND FABRICATION 
REFER ALSO TO CITATION(S) 35755, 35993 


34194 Pe my Pulsed neutron for logging. Thi- 
bideau, F.D. (General Electric Co., St. Pi Fla. (USA). 
Neutron Devices v 14 Feb 1977. Contract EY-76-C-04-0656. 
18p. Dep. NTIS $3.50. 
A pulsed neutron generator for uranium logging is described. 
This generator is one component of a prototype uranium logging 
probe which is being develo by SLA to detect, and assay, 
uranium by borehole logging. logging method is based on the 
measurement of epi neutrons resulting from the prompt 
fissioning of uranium from a pulsed source of 17.6 MeV neutrons. 
An objective of the prototype probe was that its diameter not exceed 
2.75 inches, which would allow its use in conventional rotary drill 
holes of 4.75-inch diameter. This restriction limited the generator to 
a maximum 2.375-inch diameter. The performance requirements for 
the neutron generator specified that it operate with a nominal output 
of 5 x 10° neutrons/pulse at up to 100 pulses/second for a one-hour 
. The development of a neutron generator meeting the pre- 
design goals was completed and two prototype aah 4 
were Pre tS SLA. These two generators have been used by 
SLA to log a number of boreholes in field evaluation of the probe. 
The results of the field evaluations have led to the recommendation 


of several changes to im caaee the probe's . Some of these 
changes will require itional development effort on the neutron 
977. The design and operation of the first prototype neutron 
generators is described. 

OTHER INDUSTRIAL USES 

REFER ALSO TO CITATION(S) 36074 

34195 Review of experimental methods for determining the coef- 
ficient of diffusion in liquids. Kalousek, J. (Vys Sk Ostrava, 


Czech). Hutn. Listy; 30: No. 2, 105-107(1975). (In Czech). 
f the coeffi- 
iquids which are applicable to molten metals are 


of using radioactive tracer 
ISOTOPIC POWER SUPPLIES 


DESIGN AND FABRICATION 
REFER ALSO TO CITATION(S) 35481 


34196 (BMI-X—676) Heat source development pro- 
October— 1976. Pardue, W. (Bat- 


gram. Quarterly report, December 
‘elle. Columbus Labs., Ohio (USA)). Jan 1977. Contract W-7405- 
P 05;MF AOI. 


is the second in a series of quarter! reports describing 
the results of several conducted at 


(DPST—77-128-1) Savannah River Laboratory monthly 

on (USA). Savannah River Lab.). Jan 1977. Contract 

on the fod fom prague 
is on 

hundred watt pellets with desirable can be hot 


tope heat source applications. The heat sources will for the most part 
be used in advanced static and dynamic oo conversion systems. 
The specific component development efforts which are described 
are: improved selective and nonselective vents for helium release 
from the fuel containment; an improved reentry member and an 
improved impact member, singly and combined. The unitized 
reentry-impact member (RIM) is under development to be used as a 
bifunctional ablator. Finally, thermodynamic supporting studies are 
reported. 


JULY 31, 1977 


also be fabricated directly from calcined Pu(IV) oxalate if hot 
at higher temperatures and pressures and for i 
ater absorbed in PuO. feed charged to the hot 
macrocracking within the fuel. The rate of ram trav 
CO from .he die rather than by the hot-pressing characteristics of 
pee ge Microcracking and g susceptibility to fracture 
fuel hot pressed in graphite dies is appreciably affected by 
tural changes that accompany subsequent reoxidation. 


34198 (DPST—77-128-2) Savannah River Laboratory monthly 

238Pu fuel form processes. (Du Pont de Nemours (E.I.) and 
Co., Aiken, S.C. (USA). Savannah River Lab.). Feb 1977. Contract 
E(07-2)-1. 26p. P 03;MF A0Ol1. 

Research progress is reported on the Savannah River ***Pu 
Fuel Form Program for the Multi-Hundred Watt Process Demon- 
stration. Topics discussed include the effect of feed tion on 
grain size and cracking of heat-treated pellets of 7°* , effect of 
size on **PuQ, , fracture, experimental facilities, and offsite 


Hydrogen energy economy. A realistic contest of 
and impacts. Dickson, E.M.; Ryan, J.W.; Smulyan, M.H. ol 


pects 

York; Praeger Publishers (1977). 326p. 
jor conclusions and rec- 

ommendations; a See energy in the future; 

present and projected technologies; posneat and projected competing 


and complementing technologies; economics of hydrogen; transition 
ow economy; and consequences of a hydrogen economy. 


PRODUCTION 


34200 Method for production of heat and hydrogen gas. Black, 
S.A.; Jenkins, J.F. (to Secretary of the Navy). US Patent 3,993,577. 
23 Nov 1976. Filed date 8 Dec 1975. 12p. 

ro electrochemica! cells which utilize an intimate mixture 
heat and hydrogen for use as a heat source, energy source, or 
buoyancy generator for use in remote areas. 


ELECTROLYSIS 
REFER ALSO TO CITATION(S) 34354, 35435, 35727, 35728 


34201 (FE—2262-3) Hydrogen generation process. Quarterly 
technical progress report, May 17, 1976—August 16, 16, 1976. ea 
G.H.; L.E. (Westinghouse Electric , Pittsburgh, Pa. 
(USA). Advanced Energy Systems Div.). Sep 1 16. Contract EX- 
76-C-01-2262. 63p. S $4.50. 

the first quarter, considerable progress was made in 
each of the major program areas. ‘of the sul gains were achieved in 
increasing the voltage efficiency of the sulfur dioxide-depolarized 


sulfur dioxide and oxygen 
10,000; and 30,000 hr~*. Mass and energy ces were completed 
for the iron oxide/iron sulfate acid concentration s 


sys- 
tems. 


production the sulfur cycle water 

system. Farbman, G.H. (Westin Electric » Pittsbur, 
Pa. (USA). Astronuclear 1976. Contract NAS3-189 
Ah drogen production plant was designed based on hybrid 

lytic-thermochemical process for decomposing water. 
nuclear reactor that provides 1,283 K helium working 
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structure and other economic factors. T: 
into account capital, operation, 
costs, the cost of product hydrogen was calculated at $5.96/std cu m 
for utility financing. These values are significantly lower than — 
gen costs from conventional water electrolysis plants and 
tive with hydrogen from coal plants. (Author) (G (GRA) 


THERMOCHEMICAL PROCESSES 
REFER ALSO TO CITATION(S) 34201, 34202 


34203 (AD-A—029959) Discovery of reaction sequences for 
thermochemical water splitting. Technical summary report. May, D.; 
Rudd, D.F. (Wisconsin Univ., Madison (USA). Mathematics Re- 
search Center). Jun 1976. Contract DAAG29-75-C-0024. 36p. 
(MRC-TSR— 1636). NTIS $4.00. 
Waste heat from nuclear reactors could be used to 

hydrogen fuel from water if the proper sequence of thermoc 
reactions can be discovered. The authors develop methods for the 
of thermodynamically and feasible reac- 

tion sequences. This leads towards a graph theory of eoetion 
sequence synthesis. (GRA) 


34204 (EPRI-EM—287) Technoeconomic analysis of large scale 
thermochemical production of hydrogen. Final report. Funk, J.E. 
(Kentucky Univ., Lexington (USA); Combustion Engineering - 
Lummus, Bloomfield, N. (USA). Dec 1976. 180p. P 09;MF AOl. 
Capital and operating costs and overall process efficiency are 
presented for a four-reaction thermochemical process which pro- 
duces  Soemee from water. These results were obtained from a 
ed preliminary plant design which was made after the Bam Ke 
of a suitable process aa the establishment of a design basis. Selec- 
tion of an appropriate process involved the evaluation of estimated 
materials problems, and availability of data for 
hermoc ger This initial screening resulted in the 
identification of “Tr cycles which appeared promising in terms of 
low cost and efficient ~~~ production. A more detailed analy- 
sis of these four cycles included the preparation of mass and ener 
including the interface with the nuclear heat source and 
specification of separation techniques, o —y | conditions, etc. Pro- 
cess thermal efficiency was re-estimated and the problems involved 
in pag design of a large-scale plant were evaluated in more detail. 
Two cycles were chosen for further consideration, and one was 
selected ‘or a detailed plant design. A four-step methanol process, as 
described by Schulten of the ‘A and the ny of Aarne, 
West Germany, was selected for the detailed p! 
estimation and efficiency analysis high 
potential efficiency, good knowledge of three of the four chemical 
reactions, and materials considerations. The primary 7 Se 
was taken to be an 1850°F outlet temperature helium coo! 
reactor rated at 3345MW(t). The hydrogen oa we was 317 x ra 
overall process thermal of 37.5%. 


a drogen production cost was $12.26/10°® (utility 
Sm Kinetics of the 


34205 hydrolysis of 
chlorination of magnesia. Haag, G.L. (Ames Lab., | 
1977. Contract W-7405-ENG-82. 91p. Dep. NTIS 
Two alternatives to the reverse Deacon reaction, Cl + H; + 4 
namic kinetic tives. 'ycle: 1-a, s) + 
M 
cle: 


perspec 
He ib} M + 2H 
reversible arrows M 
OH + 2H 
MgCh(s) + ) 


+ & ) reversible arrows 2 
about either cycle would give product 


arrows 

valance reverse Deacon reaction. The 
oe Bey l-a and 2-a, were found kinetically feasible al 
rates appeared to be diffusion controlled and a function of gc 
preparation. Particle degradation was noticeable for |-a and attri 
ed to a crystal structure change. Very little particle change was 
noted for 2-a, likely a result of no change in crystal structure as the 
valence of the cations did not change. Chlorination reactions 1-b and 
2-b were found to be kinetically more difficult although ible. An 
attempt to examine the kinetic stability of MgOHC! at hi tem- 
peratures in an inert atmosphere was also made. 


34206 Generation and of hydrogen. Dokiya, M.; uda, 
Kotera, Schiu 18 No. 6, 439-444(Jun 1975). (In 


covers the advantages of hydrogen energy systems; 
theory and technology of hydrogen manufacture by thermal decom- 
position of water, mostly _ nuclear energy, such as the systems in 
development by the | or the (U. Institute of Gas 
and possi utions for transport and storage prob- 
34207 


and the 
SA)). Feb 


Method and device for the production of 
water. Leach, S.L. German(FRG) Patent 2,549,370/A/. 6 
121p. (in German). 


HYDROGEN 
HYDROGEN 

pleted on a microporous rubber separator. A commercial platinum 

various system pressures. A preliminary literature survey into alter- 

nate methods for concentrating sulfuric acid was conducted and a 

more detailed investigation of electrodialysis is in progress. Work 

was begun on a revised process flowsheet which incorporates an 

improved sulfur dioxide-oxygen separation system as well as modifi- 

meters per day of electrolytically pure hydrogen and has an overall 

thermal efficiency of 45.2 percent. The economics of the plant were May 1976. 
evaluated using ground rules which include a 1974 cost basis without 


19 figs.; 5 tabs. 

The thermochemical cycle process of hydrogen production 
from water based on the reactants iron and manganese as well as on 
alloys and low-level oxides of these metals is dealt with here. A 
particular feature is that the reactant is constructed as a mesh tissue, 
continuous band or continuous thread and is heated electrically for 
the activation of the hydrogen-generating reaction. To gain a better 
understanding of the proposed cycle process, the relevant thermody- 
namic fundamentals are most thoroughly dealt with. 


34208 Process of producing hydrogen and oxygen from H2O in a 
thermochemical cycle. Barnert, H.; Schulten, R. (to Kernforschung- 
sanlage Juelich Gesellschaft mit beschrankter Haftung). US Patent 
3,995,012. 30 Nov 1976. Priority date 29 Dec 1973, German, Federal 
Republic of (F.R. Germany). 8p. 
A method is proposed for producing a and oxygen by 

splitting water in a thermochemical cycle, according to which in a 

t method stage a mixture of from 1 to 50 by volume of 
steam and 2 y volume of sulfur dioxide is reacted at a 
temperature within the temperature range of from 200 to 400°C with 
an oxide of one of the metals manganese, iron, cobalt, nickel, zinc or 
cadmium for forming a metal sulfate and for freeing hydrogen gas. 
Thereupon the hydrogen gas is in a manner known per se 
from the residual gas mixture and in a second method stage after 
conversion of the metal oxide to a metal sulfate, the metal sulfate for 
fe er of decomposition or disintegration and for forming a metal 
oxide, sulfur dioxide gas and oxygen is heated to a temperature 
within the temperature range of from 700° to 1000°C. Thereupon the 
oxygen gas is separated the sulfur dioxide gas in a manner 
known per se. 


34209 Method for thermochemical production of hydrogen from 
water. Ishikawa, H.; Nakane, M.; Ishii, E.; Miyake, Y. (to Agency of 
Industrial Science and Tech.). US Patent 3,996,342. 7 Dec 1976. 
Priority date 5 Sep 1974, Japan. 8p. 

A method for the thermochemical production of hydrogen 
from water is disclosed in which barium iodide, carbon dioxide, 
ammonia and water are allowed to react with one another and give 
rise to barium carbonate and ammonium iodide, the ammonium 
iodide thus produced is thermally decomposed to produce hydrogen, 
iodine and ammonia, and the hydrogen thus produced is recovered 
as the product. The by-produced barium carbonate is allowed to 
react with the iodine remaining after the separation of hydrogen 
thereby to produce barium iodide, carbon dioxide and oxygen, and 
the barium iodide and carbon dioxide are recycled to the reaction 
system. The ammonia which remains after the separation of hydro- 
gen is also recycled to the reaction system. By causing the by- 
products occurring in the various reactions to be recycled to the 
relevant reaction systems, ore is efficiently produced from 
water at a reaction temperature of not more than 800°C. 4 claims. 


34210 Process for producing hydrogen and oxygen from water. 
Pangborn, J.B.; Sharer, J.C.; Elkins, R.H. (to American Gas Associ- 
= US Patent 3,998,942. 21 Dec 1976. Filed date 23 Dec 1974. 


A process is proposed for the production of hydrogen and 
oxygen from water comprising the steps of forming ferric chloride 
from ferriferrous oxide by reaction with a chloride ion yielding 
substance, reducing the ferric chloride produced with a reducing 
—_ to produce ferrous chloride, thermally reducing the ferric 
chloride to produce ferrous chloride, then oxidizing ei the fer- 
rous compound or metallic iron with water so as to produce hydro- 
gen. The metallic iron may be formed by reducing the ferrous 
compound with hydrogen. Four specific reactant regenerative 
closed cycle systems are disclosed ———— the process of this 
invention for the production of hydrogen with high energy efficien- 
cies. 


STEAM REFORMER PROCESSES 
REFER ALSO TO CITATION(S) 35500 


34211 Reaction bed for a catalytic cracking plant. Setzer, H.J.; 
Standley, W.R. (to United Aircraft Corp.). German(FRG) Patent 
Jun 1975. 17p. (In German). 

from hydrocarbon fuels which is useable in connection with 
cells, and especially deal: with the catalytic cracking of gaseous 
hydrocarbon fuels and hydrocarbon fuel distillates. According to the 
invention, a catalyst consisting of nickel supported oa ceram- 
ic substrate pellets is used in a catalytic cracking bed. The catalyst 
consists of a ring catalyst in which a porous ceramic carrier substrate 
is impregnated with catalytic material up to a depth of order of 
magnitude of 25.5 wm - 2,550 pm. In a further — of the 
invention, catalysts supported by porous ceramics with graded 
nickel content are used in a cracking bed. 


34212 Proizvodstvo vodoroda v 
myshlennosti. (Hydrogen production in the petroleum refining indus- 
try). Pis'’men, M.K. Moscow; Izdatel’stvo Khimiya (1976). 208p. 


ERDA ENERGY RESEARCH ABSTRACTS 
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The technology for hydrogen production for leum refin- 
ing and for the petrochemical industry is examined. It includes steam 
catalytic conversion of hydrocarbons and steam—oxygen gasifica- 
tion of petroleum residues. The production of hydrogen from hydro- 
gen-containing gases in refineries and petrochemical plants is also 
considered. The use of hydrogen in hydrogenation processes and the 
requirements placed on its purity are described. The thermodynam- 
ics, kinetics, reaction conditions, catalysts, and apparatus design for 
the various stages of hydrogen production are described. The char- 
acteristics of the operation of installations and the basic technologi- 
cal-economic indicators are also discussed. 


34213 Process routes for the manufacture of hydrogen. oop 
Jockel, H. (Lurgi Mineraloeltechnik, GmbH, Frankfurt am in). 
Erdoel Kohle, Erdgas, Petrochem.; 29: No. 3, 117-122(Mar 1976). (In 


It is ex: that the world requirements of hemes would 
be doubled by 1980. The economy of hydrogen manufacture de- 
pends on the feedstock and the process route chosen. The following 
— considers various process routes for a manufacture 

m hydrocarbon feedstocks, thereby considering the developments 
in technology and their effects on the economics. Also given is a 
survey of industrial experience with the steam reforming process and 
the partial oxidation route. 


COAL GASIFICATION 
REFER ALSO TO CITATION(S) 33632, 34213 


STEAM-IRON PROCESS 
REFER ALSO TO CITATION(S) 33613 


PARTIAL OXIDATION PROCESSES 
REFER ALSO TO CITATION(S) 33657, 34213 


34214 (EPRI-AF—233) Hydrogen production from coal lique- 
faction residues. Final report. Robin, A.M. (Texaco, Inc., Monte- 
pe nan Ying 3 (USA). Montebello Research Lab.). Dec 1976. 7ip. Dep. 


High ash H-coal residues from the liquefaction of Illinois No. 
6 and Wyodak coals were ified in a Texaco Synthesis Gas 
Generator at Texaco’s Montebello Research Laboratory. The syn- 
thesis gas produced consisted of over 92 volume percent carbon 
monoxide (Co) and hydrogen (Hz) on a dry basis. Approximately 40 
tons of each residue was gasified at 24 atmospheres pressure at 
residue feed rates up to '/2 ton per hour. No major yao 
—- were experienced. Cold gas efficiencies averaged between 
3 and 84 a. Steam and oxygen requirements were comparable 
to those of heavy oil gasification. Enough data have been obtained to 
verify existing computer correlations and establish information 
needed to provide a commercial plant design for these two, and 
other similar, coal liquefaction residues. 
34215 Method to prepare a gas containing carbon monoxide and 
hydrogen. Staudinger, G. (to Shell Internaltionale Research Masts- 
chappij N.V.). German(FRG) Patent 2,449,447/A/. 30 Apr 1975. 
14p. (In German). 


2 figs. 

The invention deals with a method to produce contain- 
ing carbon monoxide and hydrogen by incomplete combustion of a 
hydrocarbon-contained yoyo Ae oxygen or an oxygen-contained 
gas in a hollow reactor, in which at least a part of the carbon black 
contained in gas product is removed using a cyclone. 


34216 Method to produce carbon monoxide and/or hydrogen 
contained gases. Cornelisse, C.L.E. (to Shell Internationale Research 
Maatschappij N.V.). German(FRG) Patent 2,449,448/A/. 30 Apr 
1975. 10p. (In German). 


2 figs. 
The invention deals with a method to produce carbon monox- 
ide and/or hydrogen contained by incomplete combustion of a 


hydrocarbon contained supply in a hollow reactor. Numerous oils 
and oil fractions such as intermediate distillates and light and heavy 
fuel oils, may be used as hydrocarbon supply. The supply may 
furthermore contain solid particles such as soot. The combustion 
may be carried out with air, with oxygen-enriched air or with 


oxygen. imes steam is added to the reaction mixture. 
STORAGE 
CHEMISORPTION 


REFER ALSO TO CITATION(S) 35485 


(AD-A—031229) Solid state hydrogen storage materials 
to energy needs. Final technical report, 1 Oct 1973—31 


34217 
for 
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Mar 1976. Lundin, C.E.; Lynch, F.E. (Denver Research Inst., Colo. 
(USA)). Aug 1976. Contract F44620-74-C-0020. 37p. NTIS $4.00. 
Six areas of study of solid state hydrogen storage materials 
were completed in the two and one half year study. These were (1) 
literature survey and field trips relating to studies of hydrogen 
storage materials, (2) safety characteristics of LaNis hydrides, @) 
— hydriding characteristics of LaNis, (4) study of kinetics of 
rogen desorption of LaNis, (5) studies of new alloy systems, and 
byd development of fundamental insights of op and of predic- 
tive criteria for new and improved hydrides. The safety characteris- 
tics of LaNis were fully evaluated in terms of the properties of 
powders. Bulk powder pro determined were: ignition tem- 
ture, relative combustibility, flammability, shock sensitivity, 
impact sensitivity, spark sensitivity, and e¢: ——- Studies of 
dispersed dust clouds were conducted in which ignition temperature, 
minimum ignition energy, minimum explosive concentration, maxi- 
mum og pressure, and maximum rate of pressure rise were 
determined. From these data, an index of explosibility was obtained, 
which indicated a ‘weak’ rating. The general hydriding characteris- 
tics included data on activation, effects of repetitive cycling, hyster- 
esis effects, surface poisoning effects, and more precise pressure- 
temperature-composinon relationships of the system than have been 
available in the literature. The kinetics of hydrogen desorption from 
LaNis hydride were established. The order, rate constant, and acti- 
vation energy were determined. The effects of surface contamination 
were studed by exposure to air, oxygen, and moisture. Evaluation 
of hydrogen. (GRA) 


34218 (BNL—22062) Metal hydride materials program at BNL: 
current status and future plans. Reilly, J.J.; Johnson, J.R. (Brookha- 
ven National Lab., Upton, N.Y. (USA)). Nov 1976. Contract EY-76- 
C-02-0016. 8p. (CONF-761134—2). Dep. NTIS $3.50. 
From Meeting for the contractors in the ERDA hydrogen 
; Airlie House, Virginia, United States of America 
(USA) GN OV 1976). 

FeTi, TiFeo.29Mno.1s, and TiFeo.7sMno.14 subjected to hydrid- 
ing-dehydriding cycles showed no deterioration as a function of 
cycles. The presence of O2 in the hydrogen 
gas. P hase has a poisoning effect on the reactivity of FeTi toward 

ydrogen. Manganese-containing FeTi alloys were used to deter- 
mine minimum activation temperatures. Future work will be con- 
cerned primarily with two separate alloy systems, magnesium and 
titanium. (LK) 


CRYOGENIC 
REFER ALSO TO CITATION(S) 34003 


TRANSPORT 
REFER ALSO TO CITATION(S) 33978 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 34867 


SAFETY 
REFER ALSO TO CITATION(S) 34217, 34220 


INDUSTRIAL AND COMMERCIAL USE 
REFER ALSO TO CITATION(S) 35611, 35616 


34219 Military applications of liquid-hydro- 
gen-fueled aircraft. Technical report, Mar—Jui 1974. Schalit, L.M.; 
Read HE (S ystems, Science and Software, La Jolla, Calif. (USA)). 

pA, 1975. Contract F33615-72-C-2193. 59p. (SSS-R—74-2345). NTIS 

” This examines certain of the use of 

LH? as an fuel for use 


design, 
threat environment. It is concluded that vulnerability in a military 
threat environment is the major which requires further atten- 
tion in a com ive manner al} some additional investiga- 
tion will also be required in other areas. (GRA) 
34220 (AD-A—028225) Vulnerability of airborne cryogenic fuel 
Dae, Parry (ite (Arthur Tne Cam Allan, D.S.; 
(USA)). Sep 1975. Contract F33615-73-C-0463. NTS $5.50. 


OTHER SYNTHETIC AND NATURAL FUELS 


report examines certain aspects of cryogenic fuel tank- 
age specifically liquid hydrogen (LHz) use in aircraft. These 
include vipers mane properties, production methods and cost of 
tankage guration and associated problems and descripti 
candidate tank wall fabricated for AFFDL/PTS in-house 
test program. It is concluded that liquid hydrogen presents new 
potential hazards that require further study to determine their vul- 
nercbility. (GRA) 


operational 
= in Europe. The development of the i is performed by SEP 
as prime with MBB. component develop- 
test its have that all specifications 

will be fulfilled. 


OTHER SYNTHETIC AND NATURAL 
FUELS 


REFER ALSO TO CITATION(S) 35433 


HYDROCARBON FUELS 
REFER ALSO TO CITATION(S) 35396, 35435, 35471 


PROPERTIES 
REFER ALSO TO CITATION(S) 33675, 34047, 34048 


34222 high pressure 
over a nickel ~ yw t, B.D.; Leibush, A.G. Khim. Prom-st. 
(Moscow); No. XT 8-10(1975). (In Russian). 


Burning and combustion methane—air mixtures. 
.; Bajer, M. Skola Ostrava, Czech.). Uhli; 
57-58(1976). (In Czech). 


postion of the orginal mixture may be determined 
of combustion products in a diagram can be applied 


PREPARATION 


CHEMICAL SYNTHESIS 


ER ALSO TO CITATION(S) 33632, 33634, 33644, 33646, 
33648, 33659, 33660, 35610 


34224 Use of a catalyst to convert carbon oxides into hydrocar- 
bons. Ichikawa, M.; Naito, S.; Kawase, K.; Kondo, T. (to 
Chemical Research Center). German(FRG) Patent 2,149,161/C/. 2 
. (In German). 
Available from Dt. Patentamt, Muenchen (FRG). 
The object of the invention is to iorm the reduction of 
carbon monoxide and dioxide at temperature and under 
normal to reduced pressure. This problem is thus solved 
ing to the invention in that a three-component catalyst, at 250 


3515 
34221 Propulsion system of the ARIANE 3rd stage. Buse, W. 
(Messerschmitt-Boelkow-Blohm G.m.b.H., Ottobrunn (Germany, 
F.R.)). Raumfahrtforschung; 20: No. 5, 249-255(Sep 1976). (In 
German). 
13 figs.; 7 tabs. 
methane and water vapor at a pressure of 31 kgf/cm? over a 
commerical nickel-aluminum catalyst in the temperature range from 
600 to 800°C. The effective coefficient of diffusion of methane into 
the pores of the catalyst is calculated, and using the Weisz criterion 
for catalyst grains with an equivalent diameter of 1.5, an estimate is 
made of the range of occurrence of the reaction between methane 
and water vapor. 
34223 
Otasek, F 
24: No. 2, 
A 
possible, 
the comp OSIuONn In per Cent OF the OUrning and COMOUSLION PrOUUcts 
to 400°C, reduces carbon monoxide or carbon dioxide in the gas 
phase to hydrocarbons. This catalyst is pee by heating a 
mixture of hite and at least one halide of a transition metal of the 
IVth to Vilth subgroup and VIIIth group of the periodic system to 
: 200 to 500°C after addition of an alkali metal and heating again to a 
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temperature above the melting point of the alkali metal concerned 
under reduced ange or in an inert atmosphere. This catalyst is 
neither poisoned by oxygen nor by nitrogen pa sulphur compounds 
of the synthesis gas. 


34225 Method of producing a methane-containing gas. Gent, 

C.W.; Adsetts, J.R.; Farmery, K.; Woodward, C. (to Imperial 

Chemical Industries Ltd.). German(FRG) Patent 2,524,636/A/. 11 

Dec 1975. 32p. German). 

(FR 1 fig.; . Available from Dt. Patentamt, Muenchen 
G). 

The invention deals with a method to produce a methane- 
containing gas. At an exit temperature of at least 500°C, a gas 
essentially consisting of carbon oxides and hydrogen is passed over a 
catalyst for porary which is the product of the thermal decom- 
positon and reduction of a compound which contains an oxide of 
nickel and/or cobalt and/or iron, sometimes also one or several 
difficulty reducible oxides of bivalent metals, at least one oxide of a 
trivalent metal, hydroxy] ions, eo anions and —_ The named 
— und is made up the general formula 
Msub(y)** (OH)sub(2x - 2z)(A* )sub(z) x aH,O 
an M™ stands for nickel and/or cobalt and/or iron as well as for 
a further bivalent metal where given, which is normally solid and 
whose oxide is hard to reduce to the metal; M* for one or several 
trivalent metals with hardly reducible oxides; A? for an inorganic 
anion; and x, y, z and a are positive numbers with the relationships: 
0.25 < = x/y < = 8.0; z/x+y between 0.167 and 0.05; 0.25 < = 
8/x+y < = 1.0. 


34226 Process for the conversion of carbon oxides in methane as 
well as for the hydrogenation of olefines and aromatic hydrocarbons. 
Hofstadt, C.E.; Kanzler, K.H. (to Girdler-Suedchemie Katalysator 
G.m.b.H.). German(FRG) Patent 1,912,012/C/. 26 May 1976. Sp. 
(In German). 

5 tabs. 

The catalysts used in this should be very us due 
to their activity. On the other hand, the strength and the thermal 
stability og a small porosity. The patent proposes a catalyst, 
which fulfils these demands better than the hitherto known types. 
The carrier substance of the catalyst consists of a natural hydrosili- 
cate, especially bentonite. By a double treatment with heated mineral 
acid, the solube components of the bentonite are eliminated to a 
value lower than 5%. Moreover, the carrier substance must be 
heated up to 500-800°C. Between the two acid treatments, it is 
possible to agglomerate the solid material. Some other advantages 
are pointed out in the test results. 


um: correlation of surface composition, kinetics, and distribu- 
tions. Sexton, B.A.; Somorjai, G.A. (Univ. of California, Berkeley). 
J. Catal.; 46: No. 2, "167- 180(Feb 1977). 
Rhodium, in the form of a small surface area ( men | 1 
cm?) polycrystalline foil was used to study the CO— COL and 
Hz reactions at low (approximately 10~¢ Torr) and at high 700 Te Torr) 
pressures in the same apparatus. Reaction rates and product distribu- 
tions were monitored with a mass spectrometer and a chromato- 
graph, respectively, and the surface composition was } ere by 
Auger electron spectroscopy. The various binding states of CO were 
ied by thermal desorption. At low pressures (10~* Torr) bee 
equilibrium hydrocarbon partial pressures from the Fee ane 
CO.—Hz2 reactions are too low to {- detectable. At high press peas 
(700 Torr), the reaction rates, activation energy (24 +-- 3 kcal) rar 
product distributions from the small surface area Rh foil are nearly 
identical to that obtained on a dispersed rhodium catalyst. The 
CO2—Hz reaction produces methane exclusively and with a lower 
activation ener; fis +- 2 kcal) than for the CO—Hze reaction. 
Pretreatment of the clean surface changes the product distribution 
and the rates in both reactions. 


PREPARATION FROM WASTES OR BIOMASS 
REFER ALSO TO CITATION(S) 33647, 33650, 33668 


34228 (COO/2917—76/2) Biological conversion of biomass to 
methane. progress report, September 1, 1976 November 
30, 1976. Pfeffer, J.T. (Illinois Univ., Urbana (USA). 
Engineering) Dec 1976. Contract EY-76-S-02-2917. 14p. 


During the past quarter all experimental systems have become 
operational. The earlier problems with equipment acquisition have 
delayed the progress somewhat. However, most of these problems 
have been overcome such that the experimental programs have been 
initiated. This report will concentrate on the manure fermentation 
portion of this project. The study relating to the effect of reactor 
design is underway, but the results are too preliminary to evaluate. 
Therefore, no data from this activity will be reported. 


34229 (NTIS/PS—76/0795) Synthetic fuels from municipal, in- 
dustrial, and agricultural wastes (a bibliography with abstracts). 


ERA VOL. 5-2, NO. 14 
Report for 1964-Sep 76. Hundemann, A.S.; Lehmann, E.J. (National 
Technical Information Service, Springfield, Va. (USA)). Oct 1976. 
76p. NTIS $25.00. 
Supersedes NTIS/PS—75/655. 


Research efforts directed toward production of = and 
liquid synthetic fuels from solid wastes are discussed. Waste prod- 
ucts used in the syntheses include manure, sewage, paper, and wood. 
In most citations, methane is the primary fuel produced; however, 
the production of oils, ammonia, carbon monoxide, and methyl 
alcohol is also discussed. (This updated bibliography contains 71 


— (SAN/1194—76/T1) — evaluation of the waste-to- 


oil process at Albany, Oregon. — E.H.; 
Ciriello, S.F.; Ergun, S.; Basuino, D.J. (Bechtel ., San Francis- 
=. Calif. (USA). Oct 1976. Contract E(04-3)-1194. 164p. Dep. 


The broad objective of ERDA’s solar ener; oon aa 

Albany, Oregon, is to develop biomass-to-synfuel technology in oe 
Albany process development ee which is now nearing com -4 
tion. In the study ao, here, the process development pl 
design was reevaluated, and a number of modifications and additions 

are recommended to facilitate and accelerate development of bio- 
pc conversion processes. Sketches of the recommended modifica- 
tions and estimates of costs and installation time schedules have been 
provided. It has been found expedient to implement some of these 
modifications before construction is completed. Biomass-to-synfuel 
 eagen under development or under consideration elsewhere have 

reviewed, and some have been identified that are 

for further development at Albany. Potential environmental impacts 
associated with the o ——: of the Albany, Oregon, facility were 
reviewed to identify magnitude of the impacts and the effects of 
any resultant operational constraints. Two discrete environmental 
impact categories have been identified with respect to process devel- 
opment operation. These are ( 
product oil and residual solid, liquid, and gaseous waste; and (2) 
disturbances to the local community. An assessment has been made 
of unit process waste discharges and mitigation =. environ- 
mental setting and community considerations, possible operational 
constraints, and monitoring programs. 


34231 Energy of fuel gas from pig manure. Kang, K.Y. Neng 
Yuan Chi Kan; 3: No. 1, 64-76(1973). (In Chinese). 

Fuel gas was produced by anaerobic fermentation with select- 
ed bacteria. On a small pig farm, the manure was introduced directly 
into a fermentation tank fitted with a mixer in the bottom and a 
floating cover with a valve on top. The gas was piped directly into 
the kitchen through plastic pipes connected to the valve. The 
fermented — uor, an excellent fertilizer, was fed into an 
adjacent . On a large scale, a hermetically sealed gas 
collector was nilt separately next to the fermentation tank. Storage 
tanks, compressors, and 
tion. Calculations show or ten pigs, the monthly production of 
gas was 213 cu m. The cost of the gas was well below that of the 
other fuel gases used in Taiwan. 


34232 Biological conversion of biomass to methane. Pfeffer, J.T. 
(Univ. of Illinois, Urbana). Prepr., Div. Pet. Chem., Am. Chem. Soc.; 
rom Nai meeting American 
See CONF-760458—P3; CONF-760826—P5. 
The importance of natural gas as a fuel in the United States 
of producing substitute natural gas. A system for 
synthesis, plants have the capacity to capture and store solar energy 
in the form of plant tissue. This energy can be recovered as methane 
by employing an anaerobic fermentation process. Factors that deter- 


Process for the production of petroleum. Unfried, H. 
SeelEc Patent 2,455,368/A/. 26 May 1976. 8p. (In German). 
Available from Dt. Patentamt, Muenchen (FRG). 


matter yield, to process conversion efficiency. Experimental results 
of the fermentation process applied to plant fibers are presented. 
Those factors affecting process conversion efficiency are discussed 
in detail. 
ing plants or parts of plants containing chlorophyll, animal bodies 
containing protein or, as the case may be, haemoglobin; if preferred, 
animal waste products and oestrogen hormones (the latter in small 
amounts) may be used. The products are allowed to interact at room 
temperature or increased temperature (100°-300°C) and under 

rials amounts used are given by examples. 


JULY 31, 1977 
34234 


y 
a national economy on 
a major source 7 continuously renewable nonfossil 
tute natural gas that is interc’ eable with,  Prghe 


water based biomass produced from solar enc 


suitable development, the commercializa 
industry using low-cash-value, high-fuel-value biomass raw materials 
will probably be economically attractive. It is essential to start a full- 
scale devel ent pro now so that the technology is ready for 
use before fossil fuel letion causes even greater energy supply 


ALCOHOL FUELS 
REFER ALSO TO CITATION(S) 35434, 35435 


PROPERTIES 


34235 (PB—256007) Survey of alcohol fuel technology. Volume 
I. Technical report. Baratz, B.; Ouellette, R.; Park, W.; Stokes, B. 
(Mitre Corp., McLean, Va. (USA)). Nov 1975. Contract NSF-C925. 
143p. (M—74—61-Vol-1). NTIS $6.00. 
summarizes a study on alcohol fuel technology 
sponsored b National Science Foundation 
gh December 1974 The goals of this y have been to 
collect a base of information on alcohols as fuel, to synthesize 
current research on the subj and to make an effort to tabulate 
ers, their research topics, and their locations. (G RA) 


34236 (PB—256008) Survey of alcohol fuel . Volume 
II. Technical report. Stokes, B.; Park, W. (Mitre Corp., McLean, Va. 
USA). hy 1975. Contract NSF-C925. 68p. (M—74—61-Vol-2). 


also Volume 1, PB—256007. 

Research was conducted on alcohol fuel technology. The 
goals of this study have been to collect a base of information on 
alcohols as fuel, to synthesize current research on the subject, and to 
make an effort to tabulate current and research. This 

alcohol fuel technol- 


vol bibliography covering all aspects 
ogy. (GRA) 


34237 Methanol/gasoline blends as automotive fuel. 
orsen 197 Res Cent, Okla). SAE Prepr.; No 


). 
_ Ten 1974 and 1975 model vehicles were 


generally decreased by 

mulation using 10% methanol fuel showed no deterioration either in 
emissions control or of fuel-related engine components. Driveability 
differences between methanol 10% blends and gasoline were detect- 


Methanol as a fuel. Oe/ Gas Feuerungstech.; 21: No. 9, 11- 
136 1970. 


REFER ALSO TO CITATION(S) 33632, 33659, 33460 


34239 Poluchenie sinteticheskogo etilovogo spirta. (Production of 
ethyl alcohol). Valakin, V.P. Moscow; Izdatel’stvo Khimiya 


synthetic ethyl 
(1976). 104p. 
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industrial process for the catalytic hydration of ethylene 


REFER ALSO TO CITATION(S) 33632, 34108 


SOLID WASTE FUELS 
REFER ALSO TO CITATION(S) 34469, 34502, 35817 


mouth, NJ. Final report. Rigo, H.G. (Arm (CURL. 
Research Lab., Champaign, III. (USA). Apr 1975. 44p. ( 
-E—55). NTIS $4.00. 
This report analyzes the feasibility of using refuse-derived fuel 
DF) in the school boiler and the 


34241 and apparatus for the coking of old tyres. 
Karwat, E.  OamanFRG) Patent 2,506,491/A/. 26 Aug 1976. 6p. 


(In 
Available from Dt. Patentamt, Muenchen (FRG). Addition to 


P2202903.4. 
This patent is an extension of patent 2202903 and deals with 
and wastes in the form of old 


GermanFRG) Patent TI/A/. Sep 1976. 7p. (in 


eee Patentamt, Muenchen (FRG). 

The invention deals with a fuel briquet based on ground or 
granulated rubber - in particular of old tires - and cellulose-contain- 
pe Seca Bh as well as its production. A part by weight of cellulose- 
containing initial material (e.g. sawdust, paper, straw) or the corre- 

amount of household refuse are mixed with two to four 
parts by weight of rubber, then mixed with a binder (cement, water 


HYDRO ENERGY 


REFER ALSO TO CITATION(S) 35352 


34243 Hydroelectric schemes in Britain. Jack, GA. (Electric 
Times, London). Indian East. Eng.; 118: No. 3, 111, 113(Mar 1976). 
Hydroelectric power development in Great Britain is briefly 
installations in Scotland 


SITE GEOLOGY AND METEOROLOGY 


34244 Utilizing the energy of glacier ice. Bundschuh, V. pp 
of In Energiequellen fuer morgen. Nichtnukleare-nichtfossile 
Primaerenergiequellen. T. 6. Nutzung der Wasserenergien. Meliss, 
M. (Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). Pro- 
Franke am Systemforschung und Technologische Entwickl 

Main, Germany, F.R.; Umschau Verl. (1976). 


ig: 5 tabs 1 
of glacier ice energy is considered, and an outline 
is given of glacier formed surfaces of the earth. The ice inland, in 


approach to the natural gas 
nonfossil renewable carbon. Klass, D.L. (Inst. of Gas to e 
go). Energy Sources; 3: No. 2, 177-195(1977). . methods 
rm practical tion are shown. The possibility of improving the process is discussed. 
is to convert The physical and chemical properties of ethanol are tabulated and 
nm to substi- the raw materials for its production are characterized. 
| th PREPARATION 
problems encountered in the development o 
reviewed. The technology for biomass produ ee 
sufficiently advanced so that break-throughs 
fundamental nature are not required. Special 
| importance of system design, biomass production, conver- 
sion to SNG, economics, and energetics. A concept for the Net 
Production Ratio of is also 
problems. 
OF MOdITying ¥LO nou LOU aC ill LO 
produce RDF. The County can produce RDF by adding an air 
classifier to its existing ae facility. Fort Monmouth can 
convert existing boilers to RDF firing by installing reciprocating 
grate stokers and a baghouse for air pollution control. Both the 
Po County and Fort Monmouth would make a profit. The County 
would also reduce the amount of land required for the aerobic 
disposal of shredded refuse. The project is ecologically sound since 
renewable fuel resources would be used at Fort Monmouth. Design 
criteria for the boiler plant modifications are included. Capital and 
life-cycle cost estimates for both RDF production and use are 
presented. (Author) (GRA) 
done separately, but the volatile products formed during the coking 
should then be processed together. 
up, J.R. 
. 750763, 
in study. 
Ambient temperature was varied from 20° to 100°F to determine 
temperature effects while using methanol/gasoline blends. Emissions 
were generally modified as a consequence of the fact that the 
addition of methanol to gasoline alters both the fuel vapor pressure Pe 
and the stoichiometry of the air-fuel mixture. Fuel economy was 
petroleum additive, a replacement for heating fuel oil, and as a 
medium for the transport or storage of hydrogen. ee 
PREPARATION 
CHEMICAL SYNTHESIS 
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Greenland, and Antarctica is discussed, and the theoretical potential 
of energy is evaluated. The realization of technically useable poten- 
tial relates especially to S.Greenland and includes the amount of 
melting water, the ice canal system, the reservoir, the site of the 
power station and the transport of energy. Aspects of environment 
and operation are further discused. Political recommendations for 
research and development work complete the study. 


PLANT DESIGN AND OPERATION 
REFER ALSO TO CITATION(S) 35292, 35293, 35437 


34245 Utilizing the energy of running water. Rohde, F.G-.; 
Langer, M.; Zoller, C. (T ce Hochschule Aachen (Germany, 
F.R.)). pp vp. of In Energiequellen fuer morgen. Nichtnukleare- 
nichtfossile Primaerenergiequellen. T. 6. Nutzung der Wasserener- 

Meliss, M. (Kernforschungsanlage Juelich G.m.b.H. (Germany, 
FR). Programmgruppe 1 und Technologische 
Entwicklung). Frankfurt am Main, Germany, F.R.; Umschau Verl. 
(1976). (In German) 

67 refs.; with figs. and tabs. 

An introduction is given to the physical properties and the 
theoretical potential of running water as a source of energy. The 
following are described: (1) the princi poo of utilization and energy 
conversion as well as different kinds o' utilization; (2) a short outline 
on the classification of hydroelectric power stations, including ele- 
ments of the system and their efficiency; (3) the technically useable 
energy potential is defined and temporary availability. Political 
questions, security, environment, operational aspects, as well as the 

uestion of costs are discussed. The hydroelectric power potential of 

urope, the USSR, North America, oceans, Africa, Asia, Latin 
America, and the Federal Republic of Germany are discussed. 
Worldwide hydroelectric power extension and developing tenden- 
cies, as well as the future role of hydroelectric power in the Federal 
Republic of Germany and the possible contribution of the Federal 
Republic of Germany to the ulilization of hydroelectric power 
potential in the world is also discussed.ered into. 


34246 (AD-A—028065) Experience in consructing the dam of 
the Bratsk hydroelectric station. Ashikhmen, V.A.; Fomin, B.G. 
(Cold Regions Research and Engineering Lab., Hanover, N.H. 
(USA)). Jul 1976. Translation of Energeticheskoe Stroitel’stvo 
(USSR), n5, p43-46, 1971. (CRREL-TL—535). 14p. Q 02/MF A01. 

Cementing of temporary construction joints of a concrete 
dam was carried out for the first time on large-scale in Soviet 
practice in the construction of the Bratsk hydroelectric station. 
Careful analysis of the results of the entire dam made it possible to 
draw certain new conclusions which are presented in this translation. 


34247 (AD-A—028067) Coefficient of linear expansion of mas- 
sive concrete at a negative temperature. Eydel’man, S.Ya.; Durcheva, 
V.N. Jul 1976. Translation of Vsesoyuznogo nauchno- 
issledovatel’skogo Instituta gidrotekhniki. Isvestiya (USSR), v84, 
p158-170, 1967. (CRREL-TL—537). 21p. Q 02/MF AOl. 

The results of full-scale extensometric measurements of free 
thermal deformations of concrete in 41 sections of the Bratsk hydro- 
electric station dam at a ——_ temperature are presented. It is 
shown that the coefficient of linear expansion of frozen concrete is 
1.6 times greater, on the average, than at a positive temperature, and 
that there is a relationship between these coefficients and the 
strength of the concrete. Melting of the concrete is accompanied by 
the appearance of residual deformation of elongation. Tests specially 
conducted on samples 10x10x40 cm in size of different composition 
of the concrete yielded similar results. Data are provided on the 
effect of a change in the value of the coefficient of linear ex 
of the frozen concrete on opening on construction joints asthe paren 
as well as the stress state of the concrete. 


second level of the R ya hydroelectric power plant considering 
seismic effects. Fotieva, N.N. Gidrotekh. Stroit:; No. 9, 7-10(Sep 
1976). (In Russian). 

A brief description is presented of a method for the design of 
the interior linings of tunnels of noncircular cross section for seismic 
effects, based on estimation of the most unfavorable stress state in 
each cross section of the lining of those ible with various 
combinations of compression (extension) shear waves in any 
direction in the plane of the cross section of the tunnel. Results are 
= from calculations for several types of construction tunnel 

gs for the second level of the Rogunskaya Hydroelectric Power 
Plant. The calculations showed that forces corresponding to the 
maximum stresses in linings arise in the arch of the linings, upper 
half of the side walls and the bottom with a direction of incident 
waves near horizontal, in the lower half of the side walls when the 
direction of incident waves is near vertical. However, one t of 
lining shows the opposite effect. This complex of stress 
state of linings on wave direction once again the expedien- 
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cy of selecting the most unfavorable stress state of linings for use in 
calculations. 


34249 Testing the reliability of the Cayano-Shushenskaya hydro- 
electric power plant dam. Aleksandrovskaya, E.K.; Efimenko, A.1.; 
Tebin, F.I. Gidrotekh. Stroit.; No. 9, 25-28(Sep 1976). (In Russian). 

Problems of testing the quality of one of the largest concrete 
structures in modern water engineering construction are discussed. 
The testing was performed by various types of testing and measure- 
ment apparatus. The results of field testing of temperature modes 
and thermal stress states performed during the initial period 
erection of the structure are presented. During 1974 and 1975, the 
stresses in the concrete in the sections studied differed both in nature 
and magnitude. Most sections experienced tensile stresses, reaching 
10 to 15 kg/cm? at 30 d curing time. No internal cracks were found 
in the concrete. The results of observation of the temperature mode 
and stress state in the main s' sections indicated that flooding 
could be begun in October 1975. 


34250 Role of incubation period in cavitation erosion. Rao, 
B.C.S.; Rao, N.S.L.; Rao, P.V. (Indian Inst. of Science, Bangalore). 
Int. Water Power Dam Constr.; 29: No. 3, 22-27(Mar 1977). 
Cavitation and the associated erosion is common in machines 
and structures in hydroelectric ss) plants. Investigations of the 
erosion vs. time characteristics of materials used in these components 
has shown an incubation period for erosion during which time no 
measurable weight loss occurs. The effects of factors such as the 
ultimate resilience, shock compression ratio, and tensile strength of 
six metals on material behavior during the erosion incubation 
were studied, and generalized equations are derived for predicting 
the life of any particular component from data on the incubation 
period. (LCL) 


34251 Buoyant concrete structure floats into place. Int. Water 
Power Dam Constr.; 29: No. 3, 30-33(Mar 1977). 

A less costly alternative to draining a reservoir during place- 
ment of the inlet/outlet section for a pe arse scheme has 
been evolved, using a form ade polystyrene developed and 
manufactured in Germany. 


ECONOMICS AND MANAGEMENT 


mal power. Abramowitz, D.E. (Federal Power Commission, Ni 
York). Int. Water Power Dam Constr.; 29: No. 2, 34-41(Feb 1977). 

Although the problem of inflation is not new, it has been 
aggravated in recent years by the increasing demands made on 
diminishing resources such as oil, coal and gas. The effect of this 
inflationary trend is reflected in the ways in which cost/benefit 


SOLAR ENERGY 


REFER ALSO TO CITATION(S) 34383, 35313, 35352 


34253 Opportunities of utilisation in Germany. 
Pielke, R. (Eiseabach (K.) Oelflan G.m.b.H., 
German Klimaabteil 


Main , FR. Klima Iteing.; 3 


11 figs.; 1 tab.; ’8 refs. Special print. 

Sun energy engineering has rapidly within a few 
months. Although other countries with a high number of sun hours 
For dite time, the people in Central Europe had to undertake ft 

all fundamental research work. It is the beginning of an undoubt- 
oaty very great development, yet the trading in sun energy has 
already begun. The opportunities of sun energy utilization which 
exist are indicated. 


34254 What news does one find under the sun in France. Le 
Industries Aerauliques et Ther- 
miques Gone wong - Lyon (France)). Klima Kaelteing.; 3: 15- 
18(1976). (In German, 

9 figs.; 2 refs. Sp print. 

corresponds to 35 x 10° tons of fuel oil; on the average this is 675 kg/ 
inhabitant. This quantity is considerable; yet compared with the sun 
energy radiated onto the country as a whole on the average, it looks 
very modest. Therefore, it is attempted to show the facilities which 
exist in France to utilise sun energy, and 
opportunities of development and targets for 


| 
34255 Energiequellen fuer morgen. Nichtnukleare-nichtfossile 
Primaerenergiequellen. T. 2. Nutzung der solaren Strahlungsenergie. 
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solar 
(Kernforschungsanlage Juelich G.m.b.H. F.R.). Pro- 


am Systemforschung und Technologische the 
tankfurt am Main, Germany, F.R.; Umschau Verl. 1976). 736p. 


Germayy ith , tabs. and refs. 

ing from a description of solar energy availability, the 
terrestrial and orbital, or and chemical utilisation of solar 
energy is analysed, with reference to the theoretical, technical, and 
economical possibilities of a future energy supply not only for the 
Federal Republic of Germany but also for the world. Based on that, 
suggestions are made for an advancement ao on further 
development and market introduction. The of —- storage 
and energy transport, related to the utilization of solar 
dealt with in the same way. 


34256 Solar energy: a UK assessment. London; Royal Institution 
(1976). 379p. pounds 10.00. 

A panel convened by UK-ISES to analyze all aspects of solar 
and research and development needs in the UK and for export is 
reported. Topics covered include: solar energy in relation to other 
energy sources; international solar energy ee Se 
program; the physical nature of solar energy and its av ity in 
the UK and other countries; thermal collection, storage, and low- 
temperature applications; solar energy and architecture; solar ther- 


energy, are 


34257 Prospects of solar techniques. Bossel, U. Mitteilungsbl. 
Dtsch. Ges. sro 1: No. 3, 5-10(May 1976). (In German). 
rs 1 tab.; with refs. 
iption of possibilities of utilization of solar energy and 


34258 Results of development work on the utilisation of solar 
(In German). 
d 

on 
solar energy; Essen, Germany, (12 May 1976). 


The RWE-Anwendungstechnik held 
der Technik’, Essen on 12th May 1976 on which first resul 


34259 Heliotechnique 
proceedings of the Internationa 
paper 

egy held on November 2-6, 1975 at the University of Petro- 
leum and Minerals, Dhrahran, Saudi Arabia, with the main theme 

and Development.” The was 

Cooperation Medirettaneenne Pour L’Energie 
(COMPLES) About 120 papers were presented in 15 sessions. 


RESOURCES AND AVAILABILITY 
REFER ALSO TO CITATION(S) 34332 


34260 (AD-A—028083) Solar energy storage. Gauss, A. Jr. (Bal- 

listic Research Labs., ‘Aberdeen Proving Ground, Md. (USA)). Jun 

1976. (BRL—1895). NTIS ses for 
jw-temperature processes energy 

been evaluated. Temperatures are low enough so that relatively 

inexpensive flat-plate solar collectors can be employed. Low tem- 

2 ny mom: which demonstrate the principles of 


which naturally. 
analyzed to isthe heat of 
for system, typically about kcal/liter, is 
storage in water. 


ECONOMICS 


REFER ALSO TO CITATION(S) 34256, 34365, 34375, 34378, 
34390, 35465 


(BNL—21491) Single technology pitfall. J.G. 
(Brookhaven National Lab., Upton, N.Y. cies 1976. Contract 
E(30-1)-16. 9p. (CONF-760657—1). Dep. NTI 

From New England solar energy po 
sachusetts, United States of America (USA) (24 Jun 1976). 

As a first step toward cost reduction six principles are sug- 
gested to enhance the solar energy cost picture: use solar energy as a 
supplement; find a year round application for your collector system; 
reduce the material content per unit area of collector; generate 
higher temperatures - make better use of second law of thermody- 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 34352, 34355 


SOLAR ENERGY CONVERSION 
REFER ALSO TO CITATION(S) 35727, 35728 


PHOTOVOLTAIC CONVERSION 


REFER ALSO TO CITATION(S) 34331, 34333, 34334, 34335, 
34367, 34398, 35913 


34262 Proceedings of the ERDA semiannu- 
al solar photovoltaic program review meeting. (Maine Univ., Orono 
(USA). Coll. of Basiseien ond Science). 1976. Contract E(49-18)- 
2477. 988p. Dep. NTIS $23.75. 
From 3. ERDA semi-annual photovoltaic review; 
Orono, Maine, United States of America (USA) (3 Aug 1976). 
abstracts were prepared for the 24 papers presented 
in this volume. (WHK) 


34263 (CONF-760837—P1, pp mei A Development of low cost 
crystalline silicon solar cells for terrestrial 


Methodist Univ., Dallas). 1976. 

From 3. ERDA semi-annual photovoltaic 
Orono, Maine, United States of America (USAS 

In Proceedings of the ERDA semiannual solar 
program review meeting. 

metallurgical silicon, (2) the deposition and characterization Ny 
fabrication and characterization of solar cells on recrystallized metal- 
lurgical silicon, and (4) the effects of grain boundaries on the 
characteristics of epitaxial mesa diodes on recrystallized silicon 
substrates. Results are reported. (WHK) 


com 80-94) Epitaxial silicon technol- 
jo, R.V. (RCA Labs. 


in Proceedings of the ERDA semiannual solar photovoltaic 
review meeting. 

The major objective of this program a 
im grown on EEG ribbon siicon, The role of 


was examined. Results are 


34265 (CONF-760837—P1, 95-115) a vapor deposi- 
tion growth. Silicon sheet task 2: large area 
silicon sheet of the Low Cost Silicon Solar Array Project. Manasevit, 
oy Ruth, R.P. (Rockwell International Corp., Anaheim, CA). 
1 

From 3. ERDA semi-annual photovoltaic review; 
Orono, Maine, United States of America wUSA. (3 Aug 1976). 

hotovoltaic 


toward processing, 

is reported. 


PS SOLAR ENERGY 3519 
economy; and adapt solar energy to current energy handling tech- 
nology. rookhaven is 
sketched 
photochemical systems; social, and political considerations 
with particular reference to the ; and future policy on solar 
nd rhe UR CWDM) 
aus 
s of 
iS inis arca Were CDOTLeEG. and of 
utilizing solar energy for space and swimming pool heating and for 
service water ae bape reported. 13 lectures were held about the 
topics sources of so ——- solar collectors, service water heat- 
ing, open-air swimming pools, solar achitecture and future develop- 
ments. 
34264 
ogy for lo 
NJ); Kressq 
From 5. ERDA Semi-annual Program TCVicw, 
Orono 
means 
thin 
objective | | contract 1s | 
niques for producing large areas of Si sheet on inexpensive substrate 
materials, with sheet properties suitable for fabricating solar cells 
meeting the technical goals of the Low Cost Silicon Solar Array 
a Proj CSSAP). The techniques develo; are to be directed 
eet having prop- 
efficiency of 10 


3520 ERDA ENERGY RESEARCH ABSTRACTS 


34266 (CONF-760837—P1, pp 116-127) Ultra vacuum vapor de- 
position of poly silicon films, Frost, R.T. (General Electric 
Co., 1976. 
From 3. ERDA semi-annual photovoltaic gram review; 
Orono, Maine, United States of America (USA) (3 Aug 1976). 
In Proceedings of the ERDA semiannual solar photovoltaic 
program review meeting. 
This report is on a program which has not yet begun and so 
covers only objectives, rationale and plans. The program has as its 
primary objective determination of the feasibility for vacuum vapor 
deposition of polycrystalline silicon films of adequate grain size and 
perfection for solar cell applications. Ex ental studies will be 
conducted with various substrates in which the substrate tempera- 
ture, deposition rate and vacuum level are varied. Of particular 
importance will be the method selected for surface preparation of 
substrate surfaces prior to deposition. Research considerations and 
strategy are outlined. 


34267 (CONF-760837—P1, pp 128-143) Silicon thin film crystal- 
lization and solar cell fabrication. Kirkpatrick, A.R.; Shaughnessy, 
T.P.; Benkiki, M. 1976. 


From 3. ERDA semi-annual photovoltaic gram re 
Orono, Maine, United States of America (USA) (3 Aug 1978) 

In Proceedings of the ERDA semiannual solar photovoltaic 
program review meeting. 

Doped amorphous silicon films have been electron beam 
—— onto temporary substrates and crystallized by several 

ace heating techniques including pulsed and dc electron beams, 

pulsed Nd: YAG laser, pulsed ruby laser and UV flashtube. These 
techniques have been assessed in terms of oy See sub- 
strate breakage and efficiency of grain growth. currently, elec- 
trostatic bonding has been utilized to transfer these crystall films 
onto metallized sheets for encapsulation and permanent mount- 
ing. Solar cell fabrication combining crystallization, ion implanta- 
tion, and transfer permits low temperature deposition, avoids grain 
boundary effects, and allows the use of glass as a low cost, stable 
encapsulation material. 


34268 (CONF-760837—P1, pp 144-156) Amorphous silicon solar 
cells: thin films of silicon on low cost substrates. Carlson, D.E. (RCA 
Labs., Princeton, NJ). 1976. 

From 3. ERDA semi-annual photovoltaic review; 
Orono, Maine, United States of America (USA) (3 Aug 1976). 

In Proceedings of the ERDA semiannual solar photovoltaic 
program review meeting. 

A program plan to improve the performance of amorphous 
silicon solar cells is outlined. An attempt to empirically optimize the 
fabrication procedure will be undertaken. Also, a detailed —— 
eee undertaken and the 
data will be analyzed to determine the parameters that influence 
device efficiency so that the cells can be tailored for maximum 
performance. (WHK) 


34269 (CONF-760837—P1, pp 157-159) Studies of basic mecha- 
nisms solar cell for terrestrial applications. 


influencing 
Lindholm, F.A.; Sah, C.T. 1976. 
From 3. ERDA semi-annual photovoltaic review; 
Orono, Maine, United States of aaiee (USA) (3 Aug 1976). 
In Proceedings of the ERDA semiannual solar photovoltaic 


program review meeting. 
Progress on a research program to study basic mechanisms 
that influence solar cell efficiency is briefly outlined. (WHK) 


34270 (CONF-760837—P1, pp — Energy beam deposition 
row Baghdadi, A.; Gurtler, R.W. (Motorola Inc., Phoenix, 


From 3. ERDA semi-annual photovoltaic program review; 
Orono, Maine, United States of America (USA) A Aug 1976). 
In Proceedings of the ERDA semiannual solar photovoltaic 
The possibit rapid, efficient chemical 
ities a 
vapor deposition method for silicon using an energy beam is 
investigated. By subsequently using the RTR (Risdon to-Ribbos) 
crystal growth process, it is expected to develop a method for 
aia of sufficient quality to manufacture 10 
it so) 


34271 (CONF-760837—P1, pp 260-284) Low cost thin film 
CdS—Cu.S solar cell development chemical spraying. Jordan, 
J.F. El Paso, TX); Samara, G.A. 1976. 

From 3. ERDA semi-annual photovoltaic program review; 
Orono, Maine, United States of America (USA) (3 Aug 1976). 

In Proceedings of the ERDA semiannual solar photovoltaic 

review meeting. 

The overall objectives of this program are to (i) further 
develop the process for producing low cost thin film CdS—CueS 
solar cells using chemical spraying, (ii) increase the average cell 
efficiency and (iii) ensure long-term cell stability. Important to the 
achievement of these objectives is the development of an under- 
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standing of the cell’s characteristics and morphology, and of the 
spray process. Progress is reported. 


34272 (CONF-760837—P1, » BP 285-304) Research directed to 
stable efficiency CdS solar Meakin, J.D. (Univ. of Dela- 
ware, Newark). 1976. 

From 3. ERDA semi-annual photovoltaic review; 
Orono, Maine, United States of America (USA) (3 Aug 1976). 

In Proceedings of the ERDA semiannual solar photovoltaic 
program review meeting. 

Progress is reported on research to: (1) establish analytically 
and experimentally the conversion efficiency limits for thin film 
polycrystalline cells based on the CdS/CuzS junction; (2) to devel 
the technology to give cells reproducibi 
ity; Ps) establ establish the processes which it usable cell lifetime: and (4) 
improve the efficiency of the basic CdS cell by using (CdZn)S/ 
to increase the open circuit voltage. 


34273 (CONF-760837—P1, pp 305-330) Feasibility of Cu,aS/CdS 
thin film solar cells for large scale power generation. Shirland, F.A. 
(Westinghouse Research Labs., Pittsburgh). 1976. 


rom 3. ERDA semi-annual photovoltaic 
Orono, Maine, United States of America (usa} GA Aug 1978) 

In Proceedings of the ERDA semiannual nA photovoltaic 
program review meeting. 

The overall was the development of a 
version of the CdS thin film solar cell, and a determination o 
conversion. On pa of 
the sponsor, The National Science Foundation, the efforts at Wes- 
tinghouse have been concentrated on some 2 ec aspects of the 


of thin tng mens solar in use. 
is reported. 

34274 (CONF-760837—P1, pp 331-348) Applied research on II- 
VI compound materials for hetero: solar cells. Fahrenbruch, 
A.L. (Stanford Univ., CA). 1976. 


From 3. ERDA semi-annual photovoltaic review; 
Orono, Maine, United States of America (USA A. Aug 1976). 

‘In Proceedings of the ERDA semiannual solar photovo! 
program review meeting. 

The long term objective of this grant is the preparation and 
investigation of heterojunction solar cells based on several II-VI 
compound systems suitable for large scale terrestrial —. Our 
immediate objectives during the t- six months have been the 
detailed characterization of She n-CdS/p-CdTe cell, application of 
ITO transparent conducting contacts to optimize current collection, 
and the develo t of the collection function ap 


hotogenera 
particularly n-ZnSe/p-CdTe, been as 


34275 ap 349-373) Investigation of thin 
film solar cells based on Cus certain ternary compounds. Lo- 
ferski, J.J. (Brown Univ., 1976. 
From 3. ERDA semi-annual photovoltaic review; 
Orono, Maine, United States of America (USA) (3 Aug 1976). 
‘In Proceedings of the ERDA semiannual solar photovoltaic 


film solar 


or other 
(2) metal-semiconductor cells CulnS: on 
(3) heterojunction cells involving CulnS2 on CuS, (4) homojunction 
cells of CulnS2, and (5) heterojunction cells of CueS on poe 
Si and CdS. Recent progress, results, and future 


34276 by nee ag pp 374-400) Ternary compound thin 

film solar cells. Kazmerski, L 1976. 

From 3. ERDA semi-annual photovoltaic review; 

Orono, Maine, United States of America (USA) (3 Aug 1976). 

In Proceedings of the ERDA semiannual solar photovoltaic 
review meeting. 


) The demonstration 
The activity-to-date for this program is summarized. 


34277 eS 401-415) Improved semiconduc- 
tors for photovoltaic solar cells. Rod, RL. Inc., Santa 
Monica, CA); Kroger, FA 19% 1976. 


The objective of this project has been the investigation of thin 
MEE cells based on CueS and ternary compounds of the type 
CulnS, and CulnSe, for _ terrestrial solar energy utiliza- 
The purpose of this yo, is the investigation of ternary (I- 
III-VIz) semiconductor thin films and the application of these com- 
pounds in photovoltaic devices. The specific objectives have includ- 
ed: (1) The growth and characterization of the ternary thin films, 
giving priority to CulnS:, CulnSe: and CulnTe. because of their 
suitable The demonstration of 


JULY 31, 1977 


From 3. ERDA semi-annual photo 


Orono, Maine, United States of 
In ERDA semiannual 


solar cells of the types 
or n CdSe/p e, n (Cd,Zn)Te or n 
CdTe, n CdS or n CdSe/ oy ae or (Cd.Mg)Te, and n CaT 
— x/Te all with the left side substance on a light-transparent 
base of glass covered with antimony doped tin oxide. The work 
includes manufacture of cells on an experimental basis and measuring 
their basic properties. Initial work is being concentrated on optimiz- 
ation of an electrochemical method for forming the semiconductor 
SS uid electrolyte. Current efforts and results 


34278 (CONF-760837—P 1, pp 416-419) Low hy - Silicon Solar 
Array Project. Forney, R.G. (Jet Propulsion Lab., Pasadena, CA). 


1976. 

From 3. ERDA semi-annual photo 
Orono, Maine, United States of America (USAS GA Aug 1970) 

In Proceedings of the ERDA photovoltaic 

review meeting. 

It is the objective of the ERDA Low-cost Silicon Solar 
Array Project to develop by the FY 85-86 solar array technology so 
that arrays will sell for less than $500/kW 

uction capability of greater than 500 /Yr. The arrays will 

y electrical conversion efficiency of greater than 10 percent. 
Status of the project is briefly described. 


34279 420-460) Silicon Material Task. 


R. CA). 1976. 
ERDA. som photovoltaic 


review; 
Orono, Unked of A. Aug 1976). 
‘In Proceedings of the ERDA semiannual solar photovoltaic 
program review 
The objective of the Silicon Material Task is to establish the 
capability of producing Si, suitable for solar cells for terrestrial 
applications, at a market price of less than $10/Kgm and at a volume 
equivalent to at least 500 peak MW/year. The first phase of this Task 
is ema sg of three efforts: (1) the development of the practicality 
for semiconductor Si; (2) the determination of = 
properties of Si material and the 
performance of solar cells; and (3) the development of the practical- 
oe Cees for solar cell Si, a material which is as 
being suitable for terrestrial solar arrays. Progress is reported. 


34280 (CONF-760837—P1, 461-484) Area Silicon 

oa Task. Zoutendyk, J. (Jet Propulsion Lab , Pasadena, CA). 
From 3. ERDA semi-annual photovoltaic review; 

Orono, Maine, United States of America (USA) (3 Aug 1976). 
In Proceedings of the ERDA semiannual solar photovot 


(CONF-760837—P2, eo High energy 
‘er converters. Navon, (Univ. of Massachusetts, Am- 
From 3. ERDA semi-annual photovoltaic review; 
of the ERDA semiannual solar photovoltaic 
A ~4 to investigate theoretically the 
program is inv ly 
po design of am proposed photovoltaic converters under nigh 
density irradiation conditions. The work is the ineider by 
i incident 


iy distribations, 
geometries, etc. Effects such as the impurity concentra- 
f the carrier mobilities, the 


solar cells. Stirn, let Propulsion Lab., Pasadena, 


From 3. ERDA semi-annual 
Orono, Maine, United States of America mevice {USA} Aug “Ave 1970) 

In Proceedings of the ERDA semiannual 
program review meeting. 

A program to investigate the feasibi of growing large 
GaAs by ition on recrys- 

to fabricate. AMOS (Antireflection-Coated Metal- 

solar cells on the films, and to further investi- 
976. The research program and results are outlined. 


34283 (CONF-760837—P2) Proceedings of the ERDA semiannu- 
photovoltaic program review meeting. (Maine Univ., Orono 
(USA). Coll. of ineering and Science). 1976. Contract E(49-18)- 
2477. 488p. Dep. S $12.50. 
From 3. ERDA semi-annual photo’ 
Orono, Maine, United States of G Aug 
waxy abstracts were prepared for the 28 papers presen 


34284 pp 485-498) Encapsulation 
Carroll, W.F. (Jet Propulsion Lab., Pasadena, CA). 1976. 
From 3. ERDA semi-annual photovoltaic program review; 
Maine, United of America Usa) Aug 1976). 
In Proceedings of the ERDA semiannual solar photovoltaic 
The ah develop techniques for 
researc: roject to ues 


(CONF-760837—P2, de 499-533) Solar Automated 

Assembly Task. Hasbach, W.A. (Jet Propulsion Lab., Pasadena, CA). 

From 3. ERDA semi-annual photovol review; 

Orono, Maine, United States of America (USA. (3 Aug 1976). 

In Proceedings of the ERDA semiannual solar photovoltaic 
review meeting. 

Using the results and experience gained from various studies, 
the objective is to fabricate solar arrays of 10 percent or better 
conversion efficiency at a price of $0.50/watt or less at a rate of 500 
megawatts per year with a 20 year operating life. Phase I (technol- 

assessment) of this task has these objectives: (1) to 
identify the requirements for economical manufacturing 


Pp 
s; (3) to determine the level of technolo 
-volume, low-cost production; and (4) to ——" processes 
ae The status of the project is reported. 


34286 (CONF-760837—P2, Pp 34-543) Large Scale Production 
Task. _—_ E. (Jet Propulsion Pasadena, CA). 1976. 

rom 3. ERDA semi-annual photovoltaic program review; 

quiet Maine, United States of America (USA) (3 Aug 1976). 

In Proceedings of the ERDA semiannual solar photovoltaic 

review meeting. 

ee overall objectives of Task 5 are to provide ERDA with 

11.11 megawatts of solar cell modules over the next ten-year period 

and to advance the state-of-the-art technology to effect a price 


rocurements with each consecutive procurement 
module quantities. The first procurement was for 


es to NASA-Lewis Research Center for the ERDA Demon- 
stration Program. Negotiations for the procurements of 130 kW with 
Beginning of the effort 
some of the contractors and it is antici that all 

be underway by the first week of August 1976. 


CA). 1976. 
From 3. ERDA semi-annual photovoltaic 


review; 
Orono, Maine, United States of America (USA) (3 Aug 1976). 
In Proceedings of the ERDA semiannual solar photovoltaic 


review meeting. 
Design requirements for the silicon solar arra 
Cost Silicon Solar Array Project are outlined. 
(CONF-760837—P2, pp 553-586) Progress and plans for 
Applications Project. Deyo, J.N. (NASA, 


‘ for the Low- 
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program review mee 

Techniques by various companies for silicon crystal 

growth for use in silicon solar cells are reviewed. (WHK) 
tec ans evelopment of other tasks. ihe yective 1s 
to provide ERDA with approximately 170 kW of solar cell modules. 
The — used to accomplish the objectives was to initiate a 
series 0 reflecting 
a total of 
46 kW and is approximately 6) percent Completed. A similar multi- 
ple-contracts approach was used to procure a second block of 
modules totaling/130 kW with the exception that a two-month 
period will be devoted to design and development. The Task 5 status 

nergy Onto relauively small sOlar Cell devices. inis trend results shows that qualification modules have been received from all con- 

from the present high cost of semiconductor single-crystal materials tractors, environmental tests have been conducted at contractors’ 

and the relatively inefficient oye of deposited thin film cells. facilities and at JPL, and 28 kW of solar cell modules have been 

The — research will be directed toward calculating the 

current ity and temperature distributions in a two-dimensional 

model of a semiconductor photovoltaic cell, as well as the power 

output under intense illumination. Due to the highly nonlinear nature 

of the electrical carrier flow and heat flow equations describing the 

device operation, a difference equation computer analysis of the 

problem will be employed. This will facilitate investigation of a 

variety of 

usual cell 

usual cell 

tion, tem 

of thermal conductivity, the various 

surface and bulk recombination mechanisms, etc., can be readily 

included in this computer-aided two-dimensional, high current densi- 

ty level, nonisothermal model. 

34282 

film GaAs 

CA). 1976. Cleveland). 1976. 
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From 3. ERDA semi-annual photovoltaic 
Orono, Maine, United States of America (USA) (Au (3 Aug rane 
In Proceedings of the ERDA semiannual solar photovoltaic 
program review meeting. 
The Tests and Applications Project is one of several interre- 
om? = rojects making up the ERDA National Photovoltaic Conver- 
ogram. Objectives of the Tests and Applications Project are 
to pony tests, demonstrations, and evaluations of photovoltaic 
systems and subsystems in applications having national significance. 
Experience and information gained through this project will be used 
to evaluate emerging systems technology, provide systems-related 
ce to the other projects of the national program, and on 
information for future photovoltaic program planning. During the 
past six months, project efforts have emphasized a number of imple- 
mentation activities in addition to participation in ERDA program 
planning. Systems have been designed and fabricated to utilize solar 
cell mn ty from the JPL 46 k rocurement. About 25 kW of 
these modules have been delivered since April 1976. Over 5'/2 kW 
have now completed processing and are installed in various field 
tests. The remaining modules are in various processing stages, such 
as: characterization sampling, panel assembly, array calibration, ship- 
g, etc. Identification and implementation of S/GA systems for 
pat testing has also been a major effort. Other work has been 
concerned with improvements to LeRC solar cell measurement 
facilities and methods as well as the initiation of endurance testing of 
solar cell modules materials. Project-to-project interfacing has oc- 
curred extensively with JPL, Sandia, and DoD on a variety of topics 
pn to modules, application planning, and system design and 
port. — activities in each of the major subprojects are 
a 


34289 (CONF-760837—P2, oP 587-596) Solar photovoltaic field 
tests and applications program. Pope, M.D. (Massachusetts Inst. of 
Tech., Lexington). 1976. 
From 3. ERDA semi-annual photovoltaic program review 
Orono, Maine, United States of America (USA) (3 Aug 1910) 
In Proceedings of the ERDA semiannual solar photovoltaic 


program review meeting. 

Progress in the devel tt of economical solar cells for 
PwHIK) aplications and an outline of possible applications are given. 
34290 (CONF-760837—P2, pp 597-604) Military applications of 
photovoltaic systems. Faehn, D.D. (Army Mobility ae t Re- 
search and Development Command, Fort Belvoir, VA). 197 

From 3. ERDA semi-annual photovoltaic p Stag 
Orono, Maine, United States of America (USA) (3 Aug 1910) 

In Proceedings of the ERDA semiannual solar photovoltaic 
program review meeting. 

A demonstration program to investigate the applicability of 
solar cells to a wide variety of military power consuming equipment 
is outlined. The initial projects include (1 (1) a small battery charger, 
(2) rado relay station, (3) telephone communications station, (4) 
water purification system, and (5) remote radar. (WHK) 


34291 (ERDA—76-161) Photovoltaic conversion program. Sum- 


mary report. (Energy Research and Development Administration, 
Wachington, DC. | SA). Div. of Solar Energy). Nov 1976. 109p. 
Dep. NTIS $5.50. 


The document presents a brief but comprehensive overview 
of the ERDA Photovoltaic Conversion Program. It includes the 
program's goals and objectives, strategy, program plan, and abstracts 
of individual projects that comprise the program. IM) 


34292 (ERDA/JPL/954144—76/4) Silicon ribbon growth by a 


capillary technique. technical progress report 
No. 6. Schwuttke, G.H.; Ciszek, T.F.; Kran, A. (International Busi- 
ness Machines Corp., Hopewell Junction, N.Y. (USA). East Fishkill 
ee 15 Dec 1976. Contract NAS-7-100-954144. 92p. Dep. NTIS 


$5.00 
" The effects of capillary die design on dopant distribution are 
described. A new technique for thermal geometry control as 
inert-gas purging was implemented. Routine 38-mm-wide ribbon 
growth was demonstrated. 50-mm-wide ribbon growth in a length 
over one meter was achieved. A technology and guide to 
future silicon sheet growth was completed. PWD! 


34293 (N—76-23437) Determination of a definition of solar grade 
report, 1 Oct —31 Dec 1975. Hill, D.E.; Gutsche, 
H.W. (Monsanto Research Corp., St. Peters, Mo. (USA)). 31 Dec 
— NAST-100;JPL-954338. 30p. (NASA-CR—147916). 
Subm-Prepared for JPL. 
A definition of solar grade silicon was determined by investi- 
in metallurgical grade silicon on solar cell device perfor- 
mance. The impurity matrix was defined by Jet 
tory Technical Direction Memorandum. The initi 
cussed on the solar cell process and test procedure, 


junction. The initial diode 
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growing baseline gro crystals contaminated with 
carbon, iron, nickel ye yom and vanadium, solar blank 
preparation, and material characterization. 


34294 (N—76-23688) Demonstration of the feasibility of auto- 
mated silicon solar cell fabrication. Taylor, W.E.; Schwartz, F.M. 
(Spectrolab, Inc., Sylmar, Calif. (USA)). Oct 1975. Contract NAS3- 
18566. 35p. (NASA-CR—134981). NTIS $4.00. 

A study effort was undertaken to determine the process, steps 
and design ———_ of an automated silicon solar cell produc- 
tion facility. Identification of the key process steps was made and a 
laboratory model was conceptually designed to demonstrate the 
feasibility of automating the silicon solar cell fabrication process. A 
detailed laboratory model was designed to demonstrate func- 
tions most critical to the question of solar cell fabrication process 
automating feasibility. The study and conceptual design have estab- 
lished the technical feasibility of automating the solar cell manufac- 
turing process to produce low cost solar cells with improved perfor- 
— Estimates predict an automated process throughput of 21,973 

‘000 of silicon a year on a three shift 49-week basis, producing 
Fert ges oe cells (38mm/side), a total of 3,373 kilowatts at 
timated manufacturing cost of $0.866 per cell or $1. 22 per watt. 


34295 (PB—255 606) Thin film solar cells for terrestrial applica- 
tions. progress report No. 3, 1 Jan-31 Mar 76. Shirland, 
F.A.; Biter, W.J.; Guantich E.W.; Simon, A.J.; Brody, T.P. (Wes- 

tinghouse Research Labs., Pittsburgh, Pa. (USA)). 14 May 1976. 
(NSF/RANN/SE/AER—74-14918-A01/PR/76/1). NTIS 


See also bn ene | progress rept. No. 2, PB—252850. 

In this quarter efforts were concentrated on trying to improve 
the quality a reproducibility of the vacuum deposited CdS film. 
An extensive study of the thy net of the substrate surface and of 
the CdS film structure has carried out with the aid of the 
scanning electron microscope. A number of variations in the CdS 
film structure are now being related to topological features of the 
substrate. One cause of occasional difficulties with low output cells 
has been traced to copper contamination of the CdS 
abbreviated re-calibration of the pre-barrier etch and the barrier dip 
conditions has been carried out. A start was made to include the low 
cost dual component grid system developed earlier into the standard 
cell fabrication process. A total of 10 cells were fabricated. In the 
area of grid develo it, preliminary experiments indicated that 
cooling the cell to LN2 temperature during deposition of the grid 
contact on the CusS layer made it possible to deposit gold and 
aluminum without depressing the cell voltage. An additional 3 
months exposure on the accelerated and roof top real time life tests 
of encapsulated CusS/CdS thin film cells has been recorded. The 
cells are continuing to perform very well on these tests. 


34296 (PB—253344) Ternary compound thin film solar cells. 
No. 2, 1 Dec 1975—29 Feb 1976. Kazmerski, L.L. 


Quarterly report 
(Maine Univ., Orono (USA). t. of Electrical Ae yn Mar 
1976. Contract oe 6. 39p. (NSF, /SE/ 


NTIS 
See also 
ani this ization of the 
presented in rt. y, p uctivity effects in 
these chalcopyrite thin films are examined. Two areas of investiga- 
tion are reported: (1) Photoconductivity Spectra, which gives an 


to experimentally determine the perature dependence 
energy gaps for CulnS*, CulnSe? and CulnTe? films. And, (2) 
Photoconductive Response, which gives some indication of the 
photovoltaic sensitivity of the materials and a measure of the effec- 
tive carrier lifetimes. The characteristics of several thin film devices 
are reported. These include: (1) CulnSe?/CdS Heterojunction. The 
device parameters are presented. Two methods of device fabrication 
are discussed: (i) In-situ and (ii) Etched Junctior. (+) CulnS? Homo- 
characteristics are presented for devices 
uced by two different methods: (i) In-situ and ond (i) S 
eral other devices are discussed. Finally, the techniques used to 
produce single phase CuInS2 source material are presented. 


High-efficiency thin-film GaAs solar cells. 

Interim report No. ees Yeh, Y.C.M.; 
Ernest, F.P. — , Pasadena, Calif. (USA)). Apr 
1976. 44p. NTIS $4.00. 

A program to develop gallium arsenide (GaAs) thin films 
with grain sizes suitable for low-cost high-efficiency solar cell appli- 
cation has been initiated. The roach is a recrystallization of 
evaporated thin germanium (Ge) on low-cost metal substrates 
by means of scanning focused beams of energy using quartz-iodide 
lamps, lasers, and electron sources. The layer of Ge will then be used 
as a substrate for chemical vapor deposition of GaAs using either the 

organometallic or halide transport techniques. The materials cost of 
thin-film GaAs solar cells are predicted for a silicon steel substrate 
and a nickel/iron substrate. Also discussed is a for the 
recrystallization apparatus, a low-cost profilometer w! has been 
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built for surface rou measurements, a 
modification in the evaporation system which allows a 
considerably ieee oe for AMOS solar cell fabrication and 
plans for the fo 


34298 abe Impurities in chemically sprayed CdS/ 
Cu/sub x/S photovoltaic cells. Berg, R.S. (Sandia Labs., Albuquer- 
(USA)). Feb 1977. EY-76-C-04-0789. 30p. 


‘sulfide/copper sulfide photovoltaic devices have 
shown a great deal of promise for inexpensive power generation. 
One of the most interesting fabrication techniques proposed for these 
devices is a chemical i technique that can be integrated into a 
float glass substrate plant technique, which is being developed 
by the D.H. Baldwin Company, is a relatively complex process 
which utilizes chemical solutions sprayed onto hot substrates which 
can introduce numerous impurities into the active films. This paper 
discusses the levels of impurities found and their sources. Some of 
the effects of these impurities, as well as possible methods of elimi- 
nating some of them, are discussed. 


34299 Influence of the electrochemical treatment on the stability 
of Cu/sub 2-x/S—CdS photocells. Stoyanov, V.E.; Stefanov, R.R.; 
Lakova, M.S. (Inst. of Solid-State Physics, Sofia). C. R. Acad. Bulg. 
Sci.; 28: No. 1, 25-28(1975). 

The photovoltaic effect in Cu/sub 2-x/S-CdS photocells ob- 
tained on the basis of polycrystalline CdS samples was 0 pm below 
the surface, and (2) at the boundary of the two substances. A 
stabilization of the photocurrent was achieved by additional electro- 
chemical treatment of the samples. The following changes in the 
photovoltaic effect observed the two maxima were preserved in the 
A ap but in the B region maximum I disappeared a 5- to 
6-fold increase of maximum II. It is — that additional 
electrochemical treatment may affect the _— composition of the 
pnp Be x /sub 2-x/S layer, ~~ layer and conditioning 

the disappearance of maximum I 


34300 “lectromagnetic scattering properties of solar-cell panels 
to be used on satellites. Corona, P.; D'Ambrosio, G.; Franceschetti, 
G. (Universita Navale, re Italy). p 585-589 of In Nachrichten- 
technische Gesellschaft im VDE, I et al. Sevenoaks, Eng.; 

rom microwave 
many (1 Pai 


“goo of solar panels on satellites are 

experimentally ‘explotied urements were made on individual 
cells inserted into waveguides (ku band) and then on solar 
panels in an anechoic room. The possibility of describing the surface 
conductor is demon- 


34301 a storage of solar energy and photochemical fuel 
formation. S G. (Hebrew Univ. Bante Isr. J. Chem.; 14: 
213-225(1975). 


From 25. IUPAC congress; Jerusalem, Israel (6 Jul 1975). 

Recent advances in the quantum utilization of solar energy 
are surveyed. The efficiency of photovoltaic devices in combination 
with electrical storage is compared with photogalvanic and photo- 
chemical systems. tochemical formation of fuel (including hy- 
a in homogeneous and heterogeneous devices is discussed in 


34302 Finding the voltage and currents of photoelectric conver- 
tors. tein, L.E.; Dubina, Yu.M. Elektrotekhnika; No. 9, 9-10(Sep 
1975). (In Russian). 
The principle of operation of an instrument for 

the current and vol of a solar cell array such that maximum 
power is delivered to the load was studied. The instrument is able to 
measure the optimum parameters of a solar cell array having any 
individual and can be used for two- 
ee one & wi array. Expressions are given 


34303 Solar generators for 
Funkschau; 47: No. 19, 43-46(12 
Full details are 


various cells. The 

perature range and power output under various weather conditions, 
perature range and power 
generators is considered, as transmitter power supp lor example, 
on tropical expeditions for meteorological stations, emergency light- 
ing on motorways, and warning buoys at sea. 


sponse measurement. Fabre, E.; Mautref, M. (Labs. d’Electronique 
de Phys. Appliquee, Limeil, France). Acta Electron.; 18: No. 4, 331. 


338(Oct 1975). 
- Spectral response measurements are shown to be a useful tool 
for solar cell assessment. The measurements give information on the 
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properties of the starting material and on the entrance window of the 
cell, i.e., on the main which govern the overall conver- 
sion efficiency. It is possible to check the homogeneity of the 
cell. Trap saturation phenomena have been shown which lead to an 
improvement of the apparent minority carrier diffusion length in the 
power materials under the effect of light. The use of an electrolytic 
cell enables one to study the influence of different parameters which 
for the making of a cell 


34305 Gallium-implanted silicon. Wagh, A.G.; Sarma, N.; Bhat- 
tacharya, P.K. (Bhabha Atomic Research Centre, Bombay). Phys. 
Status Solidi (a); 32: No. 1, 63-68(16 Nov 1975). 
The electrical of low resistivity silicon single crys- 
bombarding them with y chen’ 
gallium ions in the ener, energy range from 100 to 200 keV, to doses 
ranging from 10** to 10" ions/cm? under ultraclean vacuum condi- 
tions. On annealing in a dry nitrogen atmosphere, minority carrier 
lifetime measurements on small area junctions formed in this manner 
lead to an estimate of 10'*/cm*. Large area silicon solar cells without 
antireflection — made by this technique display an amo con- 
version efficiency of 6%. 


34306 Epitaxy in solar cells. Wagner, S. (Bell Telephone Labs., 
Holmdel, NJ). J. Cryst. Growth; 31: No. 1, 113-121(Dec 1975). 

This paper is intended to give an overview of the applications 
of epitaxial growth to photovoltaic solar cells. In order to introduce 
those operating parameters which can be improved by epitaxy, the 
authors begin by describing how a solar cell functions. Then the 
contribution of epi ——— to higher cell performance through 
improved crystalline _— tion and purity, controlled doping levels 
and compositions, and 4 ee of homo- and heteroepitaxial 
interfaces are disc 


34307 Direct ac generation from solar cell arrays. Alvarado, 
oe (Univ. of Wisconsin, Madison); Eltimsahy, A.H. pp 297-306 of 
gs of the second annual UMR-MEC conference on 
energy. M a (ed.). North Hollywood, CA; Western Perio- 
ah 2. annual UMR-MEC conference 
Missouri, United States of America (USA) (7 Oct 1975). 

See CONF-7510146—. 

Results of the investigation of the formance of solar cells 
when directly coupled to a conventional three-phase power network 
are presented. This approach dissociates the electricity production 
problem from the electric energy storage problem. Extensive studies 
of the required power inverter are performed. Preliminary simula- 
tion results indicate that ac power outputs of better than 90% of the 
optimum cell power output can be easily achieved by means of a 
suitably controlled inverter, thereby justifying the elimination of dc 
loads or local dc electric energy storage devices. It is also shown 
that the controlling policy for the inverter must depend on the 

operating conditions of the system, such as cell temperature, solar 
intensity, and power system voltage variations, otherwise the perfor- 
mance of the inverter can deteriorate quite dramatically. 


34308 Impact of direct coupling of solar cell arrays to electric 
power networks. Eltimsahy, A.H. (Univ. of Toledo); Alvarado, F.L.; 
Boyd, T.W. pp 307-315 of In Proceedings of the second annual 
UMR-MEC conference on energy. cf J.D. (ed.). North Holly- 
wood, CA; Western Periodicals Co. (1976). 

From 2. annual UMR-MEC conference on energy 
Missouri, United States of America (USA) (7 Oct 1975). 

See CONF-7510146—. 

This paper has to do with a investigation of the 
economic impact of solar cells when me coupled to a conven- 
tional three-phase power network in the Toledo area. A correlation 
is established between power system demand curves and solar insola- 
tion data in the Toledo area using computer simulation. The correla- 
tion studies determine how successfully solar ceil/inverter systems 
can alleviate the power system demand during peak hours. They also 
show how much solar cell area will be needed to cause a significant 
impact on the power-generating system. Using computer simulation, 
the initial cost of the solar cell/inverter is compared to the economic 
gains, i.e., money saved from reduced demands on the power net- 
work. The time value of money is considered in order to determine 


34309 Neutron damage and annealing studies of pa my 
silicon solar cells. Usami, A. (Nagoya Inst. of Tech., Japan). 
Quant. Electron.; 8: No. 1, 15-22(Jan 1976). 

The effects of Cu-doping, oxygen, and dopant on the fast 
neutron radiation damage of silicon solar cells were studied. 


energy with semiconductors. Fi 
Telefunken, Heilbronn, Germany). AEG-Telefunken Prog.; ie. No. 3, 
16-18(6 Feb 1976). (In German). 


terrestrial applications. Friedberg, H. 
Sep 1975). 
if the size, power, and efficiency of 
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The work carried out and experience gained in various coun- 
tries in solar cells for satellites and space vehicles are described. 
Some of the technological progress made and typical performance 

and constructional features are detailed. Research carried out 
on the application of semiconductor cells for terrestrial use, experi- 
mental investigations on cost reduction with existing and new, 
unconventional technologies, and economic feasibility studies give 
hope that in the future, it will be possible to build large solar 
generators at a cost comparable to those of generators using other 
energy sources. 


34311 Solar energy-significant technical developments through 
the use of semiconductors. Fischer, H. Oesterr. Ing.-Z.; 19: No. 3, 89- 
93(Mar 1976). 

Conversion of solar energy into electrical ay Boag only be 
achieved with reasonable efficiency by solar cells. Solar energy, 
today, is being used almost exclusively in space technology, where it 
is converted directly into electrical — by solar generators. The 
conversion element is the silicon solar cell. 


34312 Techno-economics of solar cell power supply for communi- 
ty TV reception. Devanathan, R. Electron.--Inf. Plann.; 3: No. 6, 443- 
447(Mar 1976). 


A techno-economic analysis shows that while the cost of a 
conventional rural power plus a central battery charging system for 
battery TV sets is about rs 90 per watt, the solar array at current 
international price could cost about rs 600 per watt ($70.00 US per 
watt). This means that to be cost effective for this application, the 
solar cells will have to be made indigenously and at a cost of about 
one order of magnitude less than the prevailing international cost. 


34313 Photovoltaic energy converters. Tousek, J.; Touskova, J. 
Elektrotech. Obz.; 65: No. 4, 217-223(Apr 1976). 

The principle is elucidated of the function of solar batteries 
prepared on the basis of homogeneous P-N junctions, heterogeneous 
junctions, and Schottky barriers on the contact metal-semiconduc- 
tor. The factors influencing the efficiency of the conversion of solar 
energy into electric energy are mentioned and discussed. A survey 
of the contemporary state of universal research in the field of solar 
batteries is presented. Besides silicon there appear in the foreground 
first of all new cheaper materials and new procedures in the manu- 
facture of batteries on the basis of heterogeneous junctions and 
Schottky barriers. 


34314 Open-circuit voltage of vertical-junction solar cells. Green, 
M.A. (Univ. of New South Wales, Kensington, Australia). J. Phys., 
D (London); 9: No. 6, L57-L59(21 Apr 1976). 

It is shown that vertical-junction solar cells can always be 
designed to have lar open circuit voltages than comparable 
horizontal-junction cells, in contrast to the conclusions of a recent 
analysis, by Dhariwal et al. (1975). 


34315 Photo-voltaic cell. Bachmann, K.J.; Buehler, E.; Shay, 
J.L; Wagner, S. (to Western Electric Co., Inc.). German(FRG) 
Patent —: 20 May 1976. 31p. (In German). 


igs. 

A photo-voltaic cell with hetero-transition is described in 
which gt is used. The combination at 
issue - energy gap irect transition of the p-conducting 
material and large energy gap of the n-conducting material - a priori 
is the best combination to avoid an interface peak in the conduction 
band which otherwise would considerably reduce the short-circuit 


treatment as well as a band scheme of the hetero-transition 
are given. 


34316 Method for the production of a solar element. Fischer, H.; 
Gebhard, H.; Wolf, J. (to Telefunken Patentverwertungsgesellschaft 
See Patent 1,564,935/C/. 10 Jun 1976. 5p. (In 


4 figs. 

A method for the production of solar elements is described in 
which the difficult contacting of single cells by means of weldi 
machines is eliminated by successive evaporation of metal strips 
p- as well as n-doped semiconductor material. By using metal masks, 
one can furthermore do away with time-consuming and expensive 
etching and masking processes. 


34317 Silicon solar energy cell having improved back contact and 
method forming same. Lindmayer, J. (to Solarex Corp.). US Patent 
3,990,097. 2 Nov 1976. Filed date 18 Sep 1975. 4p. 

A silicon solar energy cell having a diffusant junction extend- 
ing inwardly from one an aluminum—silicon junction of the 
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ig inwardly from the other surface, and a 
of aluminum—oxygen—diffusant formed over the aluminum— 
silicon junction is described. The structure is formed by diffusing an 
unprotected wafer, coating the diffusant glass so formed on one side 
of the wafer with aluminum, and heating the wafer. 


34318 Solar cell device having two heterojunctions. age 
M.; Kressel, H. (to RCA Corp.). US Patent 3,990,101. 2 Nov 197 
Filed date 20 Oct 1975. 8p. 

A body of semiconductor material of a solar cell device has a 
surface a portion of which is exposed to incident solar radiation, and 
a surface opposite the incident surface. At the incident surface and in 
the body is a first region having a bandgap energy greater than 2.1 
eV and thus is substantially transparent to solar radiation. Spaced 
from the first region and at the opposite surface is a second — 
which is of a material having a bandgap energy in the range of 1.5 
eV to 1.9 eV. Between and in contact with both first second 


junction between the third region and each of the first 
regions are heterojunctions. On the opposite surface of 
an electrode capable of reflecting back into the body o 
solar radiation passing through the second region which 
absorbed by the active region. 


34319 Method for semiconductors for solar cells. Milnes, 
A.G.; Feucht, D.L. (to Carnegie-Mellon Univ.). US Patent 
3,993,533. 23 Nov 1976. Filed date 9 Apr 1975. 10p. 

The invention relates to a method for es a desired 
thin semiconductor film for use in solar cells. desired semicon- 
ductor is grown epitaxially on a second semiconductor film which 
may be epitaxial on a thi 


ductor is stripped away from the second semiconductor. The desired 
film may be detached by dissolving the second semiconductor with a 
chemical agent. 


34320 Interconnector for components such as solar cells or the 
like. Pack, G.J. Sr. (to Hughes Aircraft Co.). US Patent 3,993,505. 
23 neal Filed date 27 May 1975. = 
in conductive sheet having elongated openings extending 
inward from the edges to define a connecting arm extending from 
one end of one connecting surface to the diagonally ite end of 
a second connecting surface is described. In one embodiment, the 
connecting arm extends directly from one corner to the diagonally 
changes direction to define a generally Z-shaped, reverse diagonal 
ing path. Ties are provided across the elongated openings to 
hold the interconnector together during assembly, but which 
break to permit the elongated openings to open up to define the 
ing arm. One or more slits may be provided in the connect- 
ing arm to reduce buckling out of plane. The interconnector may be 
chrome plated in the central area to keep solder from flowing into 
the elongated openings and slits. To minimize the stress transition 
from the plated to the unplated portion, the plating terminates in a 
sine-wave-like wavy line which is 180° out of phase with the 
ing wavy line on the reverse side. 


34321 Silicon nitride coated, plastic covered solar cell. Broder, 
J.D. (to National Aeronautics and Space Administration). US Patent 


electron bombardment. 7 claims, 2 figures. 
34322 Solar cell with 


ing the dopant constituent, the outer peripheral layer is then 
ed. One use of such particles is in fabrication of a solar cell, i 
an array of the icles is located on an insulating 

each other, 


af 


regions is a third region of a material having a bandgap energy less 
than either the first or second regions. The third region is the most 
active region of the device, and the second region is substantially 
transparent to solar radiation not absorbed by the third region. The 

second 

body is 

device 

was not 

tor has a lower melting _= that the desired semiconductor. 
temperature of the second semiconductor is increased. This creates a 
molten state in the second semiconductor and the desired semicon- 

the (0001) surface of CdS to the (111) surface of InP a very good ; 

grid adaption is achieved. The photo-voltaic cells produced in this 3,996,067. 7 Dec 1976. Filed date 30 Dec 1975. 4p. 

way have a measured solar efficiency of up to 12% increasing till _ A non-oxide anti-reflective coating is used with a transparent 

14% by defined thermal treatment at 550-600°C in inert atmosphere plastic cover of fluorinated ethylene propylene copolymer on a 

with addition of hydrogen. Between 500 and 900 nm the quantum silicon solar cell to increase the resistance to damage caused by 

efficiency lies at 70%. Besides epitactic manufacturing methods and | 

contacting of the diodes, electrical characteristics as a function of _ of 

3,998,659. 21 Dec 1976. Filed date 28 Jan 1974. 8p. 

Generally spherical shaped semiconductor particles compris- 
ing an inner core of one conductivity type and a thin peripheral 
layer of opposite conductivity type are produced in a fluidized bed 
reactor. Silicon particles introduced into the reactor are built up to a 
desired nominal diameter by vapor deposition from a silicon and 
dopant containing atmosphere introduced into the reactor; by - 
tact respectively with the peripheral layers and with 
core regions, exposed by etching. The particles also ma! to 
fabricate semiconductor devices, e.g., by use of orientation depen- 
dent etches to define flat surfaces on the particles parallel to specific 
crystallographic planes. Use of other semiconductor materials, e.q., 
— and cadmium sulfide also is described. 11 claims, 5 

igures. 
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34323 Solid state radiation detector and process. Butler, J.F.; 

G.L.; Nelson, J.R. Jr. (to General Dynamics .). US 
Patent 4,000,502. 28 Dec 1976. Filed date 5 Nov 1973. 8p. 

A radiation detector is described that combines the character- 
istics of high quantum efficiency in the uv spectrum with good ir 
transmission characteristcs so that it may be used in association with 
an ir sensor to produce a coaxial transducer suitable for use in 
association with unfiltered, high-resolution optics. The detector is a 
solid state photovoltaic Schottky barrier semi-conductor — 
comprising a thin platinum vod laid over single-crystal cadmi 
sulfide. Processing, including lapping, polishing, and chemical etch, 
produces a surface suitable for providing radiation sensitivity which 
drops off ly outside the ultraviolet spectrum beyond 550 — 
meters. The platinum a 35 angstroms in thick 

th to ultraviolet and infrared 
iation. i through the cadmium sulfide 
wafer and through a window in the indium ohmic contact surface on 
the second surface of the cadmium sulfide crystal. An infrared sensor 
percent of the incident infrared radiation. 9 claims, 12 figures. 
34324 Thin oxide mos solar cells. 
Secretary of the Army). US Patent 4, 
date 8 Aug 1975. 4p. 
A 


of semiconductor material having a bulk region of p-type conductiv- 
ity and an inversion surface of n-type conductivity which forms a p- 


surface of oxides of silicon in a thickness of about 20 to 50 ang- 


Method of fabricating a photovoltaic device. Dean, R.H.; 
ote ; Liu, S.G. (to RCA Corp.). US Patent 3,999,283. 28 Dec 
11 Jun 1975. 8p. 
radiation is concentrated on a solar cell of a photovol- 
tic device nthe range of 300 1600 suns. The photovaliaic device 
includes a piurality of solar cells on a flat surface of a heat sink, and 
means for concentrating solar radiation on the solar cells. The solar 
cells have a surface on which the solar light is incident. 
solar cells and the 


A.S.; Share, S. (to 
505. 28 Dec 1976. Filed 


tor p-n junction solar cells. 14 claims, ion 

34327 _— Plasma spraying process for preparing polycrystalline solar 
cells. Janowiecki, R.J.; Willson, B M.C.; Harris, D.H. (to Monsanto 
Research Corp.). US Patent 4,003,770. 18 Jan 1977. Filed date 24 


lasma thin la’ of silicon 
prying duped tm. 6 3 


34328 Device for converting sunlight into electricity. Abrams, E. 
(to Solar Dynamics Corp.). US Patent 4,003,756. 18 Jan 1977. Filed 
date 7 Mar 1974. 10p. 

An arrangement practical by its efficiency and cost of materi- 
described. The cells are disposed in facing relation such that sunlight 


34329 Method of making silicon solar cells. Lesk, 1.A. (to Mo- 
torola, Inc.). US Patent 4,004,949. 25 Jan 1977. Filed date 6 Jan 1975. 


material, the ribbon having rounded edges, can be subjected to ion 


implantation at its surfaces and scribed to provide discrete cells. 9 
claims, 14 figures. 


PHOTOSYNTHETIC CONVERSION 


REFER ALSO TO CITATION(S) 34228, 34230, 34232, 34234, 
34301, 35471 


34330 Solar energy collection and retrieval employing reversible 
Nathan, R.A.; ; Adel- 


radiation of a trans-isomer of 

compounds, while dissolved in a (gener 5 than 50 
percent by volume) aqueous liquid medium, to isomerize the trans- 
isomer to a thermod y less stable, but kinetically stable, cis- 
isomer of higher energy content, heating the produced cis-isomer to 
an activation temperature triggering exothermal conversion (or 
return) of the cis-isomer to the trans-isomer with release of thermal 
energy; and continuing exothermal conversion of cis-isomer to trans- 
isomer through use of a portion of the exothermically released 
thermal energy and transferring of another portion of the released 
thermal energy from the region of exothermal conversion for avail- 
ability of this < other portion for useful thermal energy 


PHOTOVOLTAIC POWER PLANTS 
REFER ALSO TO CITATION(S) 34262, 34283, 34307, 34308, 34337 


34331 (CONF-760837—P1, pp 1- me Mission analysis of photo- 
voltaic solar energy systems. Leonard, S.L. (Aerospace Corp., El 
i photovoltaic review; 

Orono, Maine, United States of America (USA) (3 Aug 1976). 
In Proceedings of the ERDA semiannual solar photovoltaic 


review meeting. 
The overall objective of this J og is to support the formula- 
tion, planning, and justification of the | RDA National Photovoltaic 
Plan through (a) analyses that lead to the identification of promising 
terrestrial applications for photovoltaic solar energy conversion, to 
the recognition of attractive demonstration possibilities, and to the 
identification and resolution of critical external issues influencing the 
widespread utilization of the technology and (b) planning support to 
refine the overall program strategy. Specific objectives, in support of 
this overall goal, are (a) to survey and evaluate near-term (1976- 
1985) applications and to identify those most likely to contribute 
—— y to the orderly growth of the market, (b) to evaluate the 
most promising major (i.e., wy 
for the mid-term (1985-2000) period and to determine the conditions 
under which photovoltaic technology can compete at array prices 
that are consistent with ERDA goals, (c) to address critical external 
issues and identify the such 
requirements imposed on photovo! to quan 
the non-internalized costs (i.c., costs not reflected in the price of 
pr nen of power by conventional and photovoltaic 
— methods and to identify compensating incentives. Results are pre- 


(CONF-760837—P1, pp 32-61) Systems engineering and 
photovoltaics systems definition project of the ERDA 

Marshall, B.W. (Sandia Labs., 

photovoltaic review; 

Orono, Maine, United States of America (USA) (3 Aug 1976). 
In Proceedings of the ERDA semiannual solar photovoltaic 


program review meeting. 

Responsibility for the Systems Definition Project of the 
ERDA National Solar Photovoltaic Pro, was to Sandia 
Laboratories in November 1975. The yject is divided into two 
tasks; the Tracking and Concentrator Subsystems Development Task 
and the Systems and Analysis Task. Only the latter task 
will be described herein. Specific objectives of the task are: (1) 
identify and critically evaluate alternative photovoltaic systems and 
applications; (2) identify subsystem requirements including array 
configurations, power conditioning, and storage ae oe and (3) 

baseline designs 


pro. 
Silicon Solar Array Oy of 
performance requirements. To accomplish these objectives, technical 
with support work performed at Sandia. 
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A process for photochemical collection, storage, and retrieval 
of solar solar in the visible and _near- 
n junction with said bulk region, a covering layer on said inversion 
| center to center spacing between solar cells is such that good 
thermal dissipation is maintained in the photovoltaic device. 8 
claims, 3 figures. 
34326 Semiconductor p-n junction solar cell and method of manu- 
facture. Gibbons, J.F. US Patent 4,001,864. 4 Jan 1977. Filed date 30 
Jan 1976. 14p. 
There is described efficient semiconductor p-n junction solar 
cells which can be made from defect-rich semiconductor material. 
The solar cells include an extended electric field surrounding the p-n 
junction for extracting the photo-generated carriers in the presence 
of defects which would otherwise reduce the - of the cell. 
Mar 1975. 8p. 
Polycrystalline silicon films useful in preparing solar cells 
primarily for terrestrial application are prepared by a — spray- 
ing process. A doped silicon powder is injected into a high tempera- 
ture ionized gas (plasma) to become molten and to be sprayed onto a 
low-cost substrate. Upon cooling, a dense polycrystalline silicon film 
is obtained. A p-n junction is formed on the sprayed film by spra 
in concentrated form, as provided by a cooperating _ 
ing lens, impinges thereon and also is inter-reflected between the 
 § so that the electrical output is significantly enhanced. 6 claims, 
16 figures. 
interface and integration experiments. These objectives are specifi- 
cally intended to aid the Test and Demonstration Project by system 
6p. 
Solar cells having rounded edges are provided by ion implan- 
tation of a semiconductor body having rounded edges. Individual 
cells can be fabricated or a continuous ribbon of semiconductor 
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34333 (CONF-760837—P1, pp 173-206) Conceptual design and 
systems analysis of photovoltaic power systems. Kirpich, A. (General 
Electric Space Div., Valley Forge, PA). 1976. _ i 

From 3. ERDA semi-annual photovoltaic , ge review; 
Orono, Maine, United States of America (USA) ( Aug 1976). 

In Proceedings of the ERDA semiannual solar photovoltaic 

review meeting. 

Conceptual designs, formance analyses, economic analy- 
ses, and design a ior photovoltaic converters for single 
residences, central power plants, and intermediate sized systems are 
outlined. (WHK) 


34334 (CONF-760837—P1, pp 207-234) Conceptual design and 
systems analysis of photovoltaic power systems. Pittman, P.F. (Wes- 
tinghouse Research Labs., Pittsburgh). 1976. ‘ 
From 3. ERDA semi-annual photovoltaic a review; 
Orono, Maine, United States of America (USA) ( Aug 1976). 
In Proceedings of the ERDA semiannual solar photovoltaic 


program review meeting. 
The overall oo ive of this program is to study the s 
required to generate electricity utilizing photovoltaic solar an and 


to determine their cost and performance when installed during the 
1985 to 2000 time period. The conceptual design and systems analy- 

sis of three types of photovoltaic electric F annel systems are includ- 
ed. The systems analyzed are: (1) on-site Residential Power Systems 
Coen kW); (2) intermediate Power System (100 kW—10 MW); and 
3) central Power System (50—1000 MW). (WHK) 


34335 (CONF-760837—P1, pp 235-259) Conceptual design and 
systems analysis of photovoltaic power systems. Bartels, F.T.C. (Spec- 
trolab, Inc., ayes CA). 1976. 

From 3. ERDA semi-annual photovoltaic ren review; 
Orono, Maine, United States of America (USA) (3 Aug 1976). 

In Proceedings of the ERDA semiannual solar photovoltaic 
program review meeting. 

Development progress on ome gene designs for three terres- 
trial photovoltaic systems are outlined. Photovoltaic systems for a 
single family residence, a central power station, and a shopping 
center are ied. (WHK) 


34336 (CONF-760837—P1, pp 20-31) Integration of solar gen- 
eration into electric utility systems. Thierer, I. 1976. 

From 3. ERDA semi-annual phoiovoltaic ler review; 
Orono, Maine, United States of America (USA) ( Aug 1976). 

In Proceedings of the ERDA semiannual solar photovoltaic 
program review meeting. 

The operation of solar peer plants as a part of a large 
electric utility has been studied using Southern California Edison 
Company loss of load probability and production cost simulation 
computer programs. A solar generation model has been developed 
which includes effects of hourly solar input variation, cloud induced 
forced outages, use of energy storage, and peak shaving dispatch. 
The contribution of solar generation to the system's ability to serve 
forecast loads has been determined for varying amounts of installed 
solar capacity and for varying energy storage capabilities associated 
with the solar units. The effect of solar on the optimum mix of 
conventional resources has also been studied. 


SOLAR THERMAL POWER PLANTS 


34337 (ORNL/TM—5787) Summary report: an exploratory 
study of cost targets for solar electric power plants. Anderson, T.D.; 
Bowers, H.I.; Delene, J.G.; Fuller, L.C.; Kaplan, S.1.; Wilson, J.V. 
(Oak Ridge National Lab., Tenn. (USA)). Mar 1977. Contract W- 
7405-ENG-26. 34p. Dep. NTIS $4.00. 

A preliminary evaluation was made of the economic goals 
that need to be achieved in the solar-electric R and D and demon- 
stration programs so that solar can become a viable component of 
our national electric energy production system. Solar electric tech- 
nologies considered are: solar conversion, solar photovol- 
taic, wind energy conversion, and ocean thermal. Target costs were 
developed for selected applications of solar by comparison with 
known means of accomplishing the same end results. The known 
technologies were assumed to be fossil and nuclear energy sources. 


in high-temperature range. 
erjee, S.K.; Riebold, G. (Kraftanlagen A.G., 


Gnugesser, E.; j , G. 
Heidelberg (Germany, F.R.)). Brennst.-Waerme-Kraft; 28: No. 12, 
470-474(Dec 1976). (In German). 
The f solar-technological application f 
e possibilities of solar-tec i ication for 
cesses with operating temperatures above 100° (373 K) ay 
cussed, and the present state of the ——_ is described. Cooling, 


sea-water — heating power 
stations are such processes. specific ies O concentrat- 
ing collectors are also mentioned. —s 


34339 for generating z= using environmental tem- 
Peters, M.F. US Patent 3,995,429. 7 Dec 1976. 


perature differentials. 
Filed date 14 Jul 1975. 8p. 
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A system is described of generating electric power derived 
from the energy of the sun, the atmosphere, the ground or the heat 
stored in ground water, whichever provides the greatest temperature 
differential with another adjacent source of energy. During the 
daytime when the sun is shining, a solar absorber composed of a 
plurality of black pipes may provide the heat necessary to generate 
power. At night when the air temperature is lowered, a set of pipes 
in the ground or in a lake may provide the heat necessary to extract 
power by using the low temperature of the environment. A third 
source of heat such as geothermal heat, stored heat or a heat pump 
may be part of the system. Switching means are used to convert 
from one system to another depending upon which system has the 
greatest temperature differential. 10 claims, 6 figures. 


34340 System for collecting and utilizing solar energy. Jahn, A. 
US Patent 3,998,206. 21 Dec 1976. Filed date 23 Aug 1974. 10p. 

A novel and — system and apparatus is disclosed 
herein for efficiently collecting and utilizing solar energy. Funda- 
mentally the invention employs a reflector-supporting medium or 
frame which is mounted for orbital travel. A large substantially 
parabolic reflector unit is mounted on said supporting medium for 
swinging or oscillation. A stationary boiler or generator is immov- 
ably supported on an upstanding rigid post or tower and has a 
spherical, exterior, heat-absorptive surface. Preferably, a heat-insu- 
lated shield member is employed, rey most of the exterior of 
eee the reflector unit. 


34341 Support structure for solar energy converter. Radebold, R. 
US Patent 4,002,158. 11 Jan 1977. Priority date 30 Jan 1974, German, 
Federal Republic of (F.R. Germany). 12p. 

A plurality of solar energy conversion units, each with a 
reflecting mirror, are —— on top of a stem or reed-like tower 
composed of a bundle of major supply tubes each terminating in a 
conversion unit plus mirror combination with additional tubes pro- 
vided in the stem for up and down transport of gases and liquids. 
Particularly buoyant mirror constructions and anchoring facilities 
for the bundle are described. 12 claims, 12 figures. 


TOWER FOCUS POWER PLANTS 
REFER ALSO TO CITATION(S) 35464 


34342 Solar-assisted power systems. Potter, A.G. (Iowa State 
Univ., Ames). pp 47-56 of In Proceedings of the second annual 
UMR-MEC conference on energy. Morgan, J.D. (ed.). North Holly- 
wood, CA; Western Periodicals Co. (1976). 

From 2. annual UMR-MEC conference on energy; Rolla, 
Missouri, United States of America (USA) (7 Oct 1975). 

See CONF-7510146—. 

Except for hydroelectric power, solar electric generation has 
not been widely used in the past to assist power system generation 
because of its relatively high cost. This situation has now started to 
change with the advent of the energy crisis as exemplified by 
decreasing natural gas supplies and increasing fossil fuel prices. One 
possible response to this situation which appears to have a relatively 
good chance for economic success is the utilization of wind and solar 
thermal energy for space and water heating loads served by natural 
gas or electric power. Unfortunately, a large portion of the energy 
collected in a typical solar heating system is lost because the re- 
ceived solar energy is variable and, in most cases, is not well 
correlated with collection site loads. This paper examines the feasi- 
bility of using the excess energy available from solar heating systems 
for electric power production so that power system peaking capacity 
and total fossil fuel consumption can be reduced. As solar electric 
generation becomes larger, energy storage systems will be needed to 
assure power system stability and reliability. At the solar collection 
site, thermal energy and chemical storage units in battery form are 
preferred. For large central energy storage facilities, pumped hydro, 
compressed air, liquid ammonia, storage batteries, and liquid hydro- 
gen systems are possible choices. The liquid ammonia storage system 
is considered the best overall choice when pumped hydro or com- 
pressed air are not feasible. (auth) 


OCEAN THERMAL GRADIENT POWER PLANTS 

REFER ALSO TO CITATION(S) 34337 

potential power system. . uate 

School, Monterey, Calif. Jun 1976. 110p. NTIS $5.50. 
A ing system using the low thermal potential 

available temperature distribution of the ocean is 


analyzed as a combined engineering and economic 
model. The model is optimized for minimum capital cost employing 


34338 Applicatio 
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a sequential unconstrained minimization Exam of the 
are presen 


plant, Dykstra, L.J.; Zener, C. (Carnegie-Mellon Univ., Pittsburgh, 
Pa. (USA)). Jul 1976. Contract EY-76-S-02-2895;EY-76-S-02-2641. 
91p. P 05;MF A0O1. 

Most studies of OTEC power plants have been concerned 
with the design of a minimum cost system. These studies employ 
essentially steady state models. However, the design of a working 
system must take into account the transient behavior caused by 
sudden or slow changes in the environment, component characteris- 
tics, and load. The start-up of an OTEC plant falls also in this 
category. Here, a first attempt at developing analytical models in the 
form of ordinary differential and auxiliary algebraic equations which 
describe the transient behavior of each component is iled. These 
equations can be simulated on a digital computer to study the 
behavior of a complete OTEC plant so that the design of the plant 
accounts for the transient requirements. Later, these models can be 
used directly or indirectly to design controllers for the plant and to 
develop the instrumentation requirements to implement closed-loop 
system control. 


34345 (ERDA—76-142) Ocean own energy 
(OTEC) program summary. (Energy Research and Developmen 
aa. Washington, D.C. (USA)). Oct 1976. 102p. Dep ie. 

5.50. 

Forthcoming activities in the OTEC gram are summa- 
rized, along with funding by ERDA and NSF for fiscal years 1972 
through 1976. OTEC projects that are presently funded by 
federal agencies, or that are already completed but of current 
interest, are s . (WDM) 


34346 (PB—255639) Maritime and construction aspects of ocean 
thermal energy conversion (OTEC) plant ships. Executive summary. 
Avery, W.H.; Blevins, R.W.; Dugger, G.L.; Francis, E.J. Johns 
Hopkins Univ., Silver Spring, Md. (USA). a—_ Physics Lab.). 
1976. 41p. (APL/JHU-SR—16-1A). NTIS $4.00 
An analysis of the maritime, construction, and cost aspects of 
Ocean Thermal Energy Conversion (OTEC) plant-ships for deploy- 
ment in tropical oceans to produce ammonia and other energy- 
intensive products is given. A concept has been developed for 
OTEC plant-ships for use at selected sites in tropical oceans to 
uce energy-intensive a on-board. These platforms will 
very stable under normal operating conductions and could serve 
many other needs. 


34347 (PB—257444) Maritime and construction eaten aunt of ocean 
thermal energy conversion (OTEC) plant ships: detailed report. Avery, 
W.H.; Blevins, R.W.; Dugger, G.L.; Francis, EJ. (Johns Hopkins 
Univ., Silver Spring, ‘Md. SA). Applied Physics Lab.). Apr 1976. 
Contract MA-5-38054. 232p. (APL/JHU-SR~76-1B). NTIS $8.00. 
A very promising way to alleviate the Nation’s energy prob- 

lems, one that would greatly affect United States maritime activities, 
would be the rapid development of Ocean Thermal Energy Conver- 
sion (OTEC) plant-ships to produce energy-intensive products at 
sea. Such O plant-ships would use the tem difference 
between the warm surface layer and the cold layers of a 
tropical ocean to drive a heat engine to produce electric power that, 
in turn, would be used to produce ammonia, aluminum, liquid 
hydrogen, and/or other products. The construction, deployment, 
operation, and shipping support of these plant-ships are discussed. 


34348 (UNC-SG—76-04) Energy from the oceans: fact or fanta- 
sy. Report No. 76-1. Kohl, J. (ed.). (North Carolina State Univ., 
igh (USA). Center for Marine and Coastal Studies). 1976. 11 

-760144—). North Carolina State University, Raleigh $3. 

From Conference on —— from the oceans fact or fantasy; 
mee North Carolina, United States of America (USA) (27 Jan 

Twelve are included. Separate abstracts were prepared 
for each paper. (MHR) 


energy sources. McCormick, M.E. (Naval Academy, Annapolis); 
Cohen, R 1976. 

tates of America (USA) (27 Jan 

In Energy from the oceans: fact or fantasy. 

An overview of renewable ocean energy resources is present- 
ed, including waves, tides, currents, salinity gradients and thermal 
gradients, along with the utilization of ocean coolness and the use of 
the ocean as “real estate” for the conversion of solar radiation and 
wind energy. 

version: an appraisal of its potential. N F.E. (Lockheed Missiles 
and Space Co., Inc., Sunnyvale, CA). oe 
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Som fantasy; 
Of CUBA) hea 


from the oceans: fact or fantasy. 
ao gy Conversion ( could have a 
significant impact on the economy and quality of life of the south- 
eastern Unite States. The results of a nine month study indicate that 
the solar energy stored in the surface layers of the ocean can be 
ress 5 with state-of-the practice technology and, with design and 
rication improvements, can be made economically competitive 
with fossil nuclear fueled plants. The concept presented consists 
of a spar geometry concrete structure with a telescopic concrete 
cold-water pipe that extends to a depth of 1,500 feet. Four detacha- 
a power modules using aluminum heat exchangers generate a total 
net power output of 186.5 MW(e). The modular design permits 
lease-financing arrangements that make the finance requirements of 
OTEC my equivalent to those of conventional plants. In the 
southeastern United States, established shipbuilding oo offshore 
construction industries are located near the ocean thermal resource 
of the Sea and Gulf ment 
resource offers a unique opportunity for ial assets 
southeastern United States. 


34351 (UNC-SG—76-04, pp 28-32) Ocean thermal energy con- 
version: a viable alternative. Lavi, A. (Carnegie-Mellon Univ., Pitts- 


a from the oceans fact or fantasy; 
Raleigh, North “United tates of America (USA) (27 Jan 
a the claims of nuclear power enthusiasts, the 
United States an alternative to fission energy. Solar Sea Power 
Plants based on the conversion of the thermal energy stored in the 
re oceans can begin feedin wer into the national grid of the 
U.S. mainland as early as 1985. The cost of this source of energy is 
shown to fall below that of athe da energy. The desired goal of 
10,000 MW installed by 1990 can be realized only if work begins 
soon on a small power plant not larger than 2-5 MW, to become 
operational before 1980. 


34352 pp 42-46) Legal, political, and environ- 
a a ocean thermal conversion: a report on an 


Knight, H.G. 1976. 
oe From Co nference on ary | from the oceans fact or fantasy; 
ie” North Carolina, United States of America (USA) (27 Jan 

In Energy from the oceans: fact or fantasy. 

The deployment of ocean thermal energy conversion (OTEC) 
devices in the world ocean raises a number of domestic and interna- 
tional legal, political, and environmental problems. International 
aspects incl jurisdiction to and OTEC devices, 
political implications of such deployment, regulation of operations, 
and protection of the marine Pra mn Domestic aspects include 
multiple use of ocean naam, state and Federal regulation, responsibil- 
ity and liability for dama adie to and by OTEC devices, protection of 

marine environment, cing, and general economic issues. The 
American Society of International Law, pursuant to an NSF-ERDA 
t, commissioned studies on these and related problems during 
ae ” the results having been disseminated at a workshop held in 
ashington, D.C., on January 15-16, 1976. The study provided an 
ome of legal/ litical problems contemporaneously with tech- 
nical research work on OTEC devices. Since legal/political issues 
have usually been raised after the perfection of a new technology, 
this approach affords an opportunity for current feedback to forestall 
impediments to implementation of OTEC projects. 


34353 (UNC-SG—76-04, pp 47-52) Potential mariculture yield 
of floating sea thermal power plants. I. General statement. Roels, 
O.A.; Laurence, S.; Van Hemelrijck, L.; Amos, A.F. (Columbia 
Univ., Palisades, NY). 1976. 

From Conference on wary | from the oceans fact or fantasy; 
wee North Carolina, United States of America (USA) (27 Jan 


In Energy from the oceans: fact or fantasy. 

Mariculture is not only compatible with electrical pow 
production in sea-thermal power plants, but it is a highly desirable 
and economically sensible oT to the energy and food situation 
currently facing the world technical feasibility of ———- 
the proper mixing of deep and surface water, and keeping this 
layer at an optimum depth within the euphotic zone, remains to be 

y neellahecte ¢ as does a simple and inexpensive means of growing 
and harvesting shellfish in the open sea. Increasing cooperation 
between the power engineers, economi.ts and mariculturists a 
ed in OTEC plants is obviously needed. No sea- ene goes fan 
design which excludes the possibility of mariculture sho 
ed until the relative contribution of the energy-production and 


From Conference on 


In Ener; 
Ocean 


34354 (UNC-SG—76-04, pp pe Maritime aspects of 
delivering 


produc- 
ing products at OTEC plants at sea and them to the United 
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MD Dugger, G.L.; Francis, E.J. (Johns Hopkins Univ., Laurel, 
MD). 1976. 

From Conference on energy from the oceans fact or fantasy; 
Raleigh, North Carolina, United States of America (USA) (27 Jan 
1976). 

In Energy from the oceans: fact or fantasy. 

The conceptual design of a 100-MW¢(e), %313-ton/day, Ocean 
Thermal Energy Conversion (OTEC)/ammonia plant-ship has been 
developed in sufficient detail to assure that it can be built in and 
launched from existing U.S. shipyard facilities for deployment to 
tropical ocean sites. This design provided the basis for a first-of-a- 
kind cost estimate from which extrapolations were made for n/sup 
th/ plant cost of a 500-MW(e), 1697-ton/day commercial-size 
OTEC/ammonia plant-ship. With a reasonable level of government 
cost sharing in the early years of operation of such a commercial-size 
vessel, it is estimated that ammonia can be produced and delivered to 
U.S. ports at a cost of $90/ton (1975 dollars) compared to recent 
sales prices near $180/ton, yielding a 50% return on sales and a cash 
flow that would equal the plant investment in approximately 5 '/2 
years. Ammonia, produced via water electrolysis for the Hz and air 
liquefaction or combustion for the Nz, appears most attractive as the 

duct for early (1982-1985) plant-ships, because it is needed for 
and other chemicals, it is presently made from natural gas 
(in short supply), no raw materials are required for its manufacture 
by OTEC at sea, and the economics appear to be attractive in the 
near term. Alternative uses of OTEC for the energy-intensive pro- 
cess of reducing alumina to aluminum (7-8 kWh/Ib Al) and for 
making liquid hydrogen (LHz2) are also sufficiently attractive to 
warrant further study in depth. It appears possible to achieve a 
commercially competitive position for electrolytically produced 
LHe in large quantities in the 1990s. This LH could serve as a fuel 
for heating and transportation, a chemical for industrial uses, and a 
source of electricity via fuel cells on shore. Other possible OTEC 
plant-ship products are magnesium and a variety of fuels and chemi- 
cals (e.g., methanol). 


(UNC-SG—76-04, pp 74-81) and ert 
cline peturbations from ocean thermal power plants. Piacsek, 
Lab., DC); Martin, P.J.; 
1 
From Conference on energy from the oceans fact or fantasy; 
a North Carolina, United States of America (USA) (27 Jan 


In Energy from the oceans: fact or fantasy. 

Numerical experiments were performed on the fluid motions 
resulting from the pumping action of ocean thermal power plants. In 
particular, the resulting thermocline distortions, sea surface tempera- 
ture lowering and corresponding heat flow change were investigat- 
ed. The object was to find engine discharge configurations and 
pumping rates that would minimize any alterations. This would 
accomplish both a minimal environmental impact and preservation 
of the temperature gradient across the engine, ie., the energy 
resource. The results obtained to date, using 2-D turbulent flow 
calculations, indicate that near the engine (200 m less than or equal 
to x less than or equal to 500 m) the sea surface temperature 

tions will range from 0.01°F less than or equal to dT less 
than or equal to 3.0°F, depending on flow rates, season and geogra- 
phy. The results of the surface heat calculations showed that a 
depression of the sea surface temperature by 0.1°C leads to an 
increased heat flow from air to sea of 9.6 cal/cm?/day in the Puerto 
Rico area. Accepting this as a permissible environmental perturba- 
tion, the area requirement for a 100 MW plant is 2500 km? with a 
radius of 28 km. The corres ing figures for Hawaii are 4 cal/ 
cm?/day, an area of 6000 km? and a radius of 44 km. 


34356 (UNC-SG—76-04, pp 82-89) Ocean temperatures off our 
southeast coast and their seasonal fluctuations as pertinent to ocean 
thermal plants. Vukovich, F.M.; Worth, J.J.B. (Research Triangle 
Inst., Research Triangle Park, NC). 1976. 

oe” North Carolina, United States of America (USA) (27 Jan 

In Energy from the oceans: fact or fantasy. 

It has been shown that AT’s as large as 25°C can be obtained 
off the southeast coast of the United States, depending on the lower 
reference depths used. It has been suggested that ocean thermal 
systems be located off the shelf since large AT’s can be 

obtained in smaller depth intervals. Based on available data, it 
appears that the cold water pipe associated with the ocean thermal 
systems should extend to the depth interval of 400 to 600m, 
ing on the required AT. Further extension will not increase the AT 
appreciably. Even though it appears from average or representative 
data that a AT favorable for ocean thermal systems can be found off 
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minimized. From the present state of knowledge of the Gulf Stream 
and its dynamics, it appears that the perturbations described can be 
the controlling influence on the economics of operation of an ocean 
thermal system. 


34357 (UNC-SG—76-04, pp 90-105) Gulf Stream based Ocean 
Thermal Differences Power Plant. Heronemus, W.E. (Univ. of Mas- 
sachusetts, Amherst). 1976. 

From Conference on vary! from the oceans fact or fantasy; 
oe North Carolina, United States of America (USA) (27 Jan 
1 

In Energy from the oceans: fact or fantasy. 

The significance of the Gulf Stream Ocean Thermal Differ- 
ence Power Plant to the energy market of the contiguous 48 states is 
discussed. The controlling characteristics of the Site are enumerated 
and a macro examination of the size and quality of the resource is 
made. Then an examination of daily fluctuations in the resource is 
made, and the significance of the U.Mass OFF-DESIGN power 
plant studies is demonstrated. The general features of U.Mass power 
plant configurations proposed for the Gulf Stream Site are enumer- 
ated together with a more specific examination of Site controlled 
design characteristics. The general features and certain specific 
details of the more recent U.Mass power plant are then illustrated in 
a series of figures. The essentiality of a total systems approach by a 
large enough team of experts whose efforts are orchestrated and 
controlled by a bonafide ocean engineer is woven throughout the 
paper. 


34358 Utilizing the ocean's heat and current. Knoernschild, E. 
(Deutsche Forschungs- und Versuchsanstalt fuer Luft- und - wal 
fahrt e.V., Stuttgart (Germany, F.R.). Inst. fuer —— 
und Elektrische Antriebe). PP vp. of In Energiequellen mor, 4 
Nichtnukleare-nichtfossile Pri der 

Meeresenergien. Meliss, M. (Kernforschungsanlage Juelich G.m.b.H. 
(Germany, F.R.). Systemforschung und Technolo- 
wy Entwicklung am Main, Germany, F.R.; Umschau 

erl {in Gear) 
22 figs.; 6 tabs.; 27 refs. 

The study gives an introduction on kinetic energy and the 
potential of ocean currents as well as heat energy distribution in the 
— tential of ocean heat. The weight of the following 
considerations on oceanic thermal power stations. The follo 
is discussed: 1) the open and closed Rankine process; the choice 
working agents and heat transition, 2) choice of site and nye 
3) suggestions made up to now, project drafts, and dt perce 
put into practice. An analysis o the costs for a 100- 
thermal power stations is evaluated for countries bordering tropical 
oceans and p. the Federal Republic of Germany. Finally, the 
—_—— German research and development study is referred 


34359 Solar sea power plants. Lavi, A.; Neuman, C.P. (Carne- 
io Univ., Pittsburgh). Sol. Age; 1: No. 10, 24-29, 33(Oct 


The ocean thermal energy conversion concept is discussed in 
terms of the following topics: operation of conventional power 
plants; operation of SSPP; cycle aiiiieeen: historical background; 

the economics of SSPP; US. sites for SSPP; deployment growth; 
and impact of SSP. (WDM) 


SOLAR RADIATION UTILIZATION 
REFER ALSO TO CITATION(S) 34338 


SPACE HEATING AND AIR CONDITIONING 


REFER ALSO TO CITATION(S) 34258, 34399, 34413, 34416, 
34424, 35327 


34360 (AD-A—028332) Analysis of the technical and cost feasi- 


bility of solar and/or wind energy systems for Coast Guard public 
quarters. Final report on Task 3. Arbo, P.E.; Reed, J.J.; Garcia, A.F.; 
Hemphill, C.W. (Tetra Tech, Inc., Arli 

1976. Contract DOT-CG-50960-A. 97p. 

NTIS $5.00. 


Energy requirements of existing Coast Guard-owned public 
quarters were assessed, based on a survey of energy usage for FY 
1975. A computerized solar collector heat gain model was developed 
to identify regions in which solar heating might be cost beneficial 
under a conservative scenario and ———- data. A region 
containing 45 structures (with 74 public quarters) at 10 sites was 
identified. Energy requirements and regional insolation and weather 
data for each specific site were then used in the model to determine 
solar collector a and cost break-even periods. Based on 
these results, a solar heating applications research project was out- 
thermal system that they be cited in regions where such factors are lined to capitalize on solar energy. 
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34361 (COO—2606-1) Manual for yee — solar heat- 
seminars, Minnea $10.50. Minn. (USA)). 


system and to analyze its economic 


tial demonstration sites. (InterTechnology Corp., Warrenton, Va. 
(USA)). Dec 1976. Contract EY-76-C-02-2688. 26p. (ITC—081076). 
Dep. NTIS $4.00. 

ERDA with recommended procedures for implementing strate- 
ok Guth in Level Plan which are 
essential to the success of the National Demonstration Program. In 
order to logically develop these recommendations, this report is 

gram to date. B. Essen’ gram Strategies. C. Candi- 
date Screening and Selection Criteria. (WDM) 


34363 Ly Lang Solar space heating and air condi- 
the NTIS data base). Report for 1964-Sep 76. 
Hundemann, A.S. (National Technical Information Service, Spring- 
field, Va. (USA). 261p. NTIS $25.00. 


Su /PS—75/689, and NTIS/PS—75/345. See 
also NTIS/PS—76/0728. 


covered, with emphasis on the assessment of solar heating and 
cooling systems for residential buildings. Included are a few ab- 
stracts of reports on solar energy as a national energy resource; solar 
energy research program alternatives; and social, environmental, and 

ting cooling buildings. (This updated y contains 
on 133 of which are new entries to the spouses oll edition.) 


34364 (NTIS/PS—76/0728) Solar space heating and air condi- 

the Index data base). Report for 

S. (National Technical Information 

Service, Springfield, Va. "(USA)). Sep 1976. 170p. NTIS $25.00. 
See also NTIS/PS—76/0727. 


systems and 
tains 163 abstracts) (GRA) 


34365 atu, Residential solar heating and cooling con- 
straints and incentives. A ag literature. Final report. (Little 
(Arthur D.), Inc., Caunbrdger Mase (USA)). vg 1976. Contract 
248p. (AD 78534). NTIS $8.00. 

This report provides a comprehensive review and assessment 
Of the sachet constesiats on solar hesting and cooling 
and possible governmental incentives to overcome them. It points 
out major 


34366 Theoretical study on the performance of horizontal para- 
bolic cylinder type collector for solar cooling. Udagawa, M.; Kimura, 
cow; Japan). Heat Transfer - Jpn. Res.; 4: No. 4, 1- 

Studies were made on the performance of a solar heat collec- 


‘ studies on the setting, the shape of the 


A description is given 


F.R.). Abt. — 
(Brussels); No. 3, (In German). 


AL 
radiation. The installed hot-water floor heatin, 
of heating temperature. A flexible design of the ener, 


— BBC-solar house - design of a solar heating installation for 

one family house. Ziegenbein, B. (Brown, Boveri und Cie A.G., 
Heidelberg (Germany, F.R.). Zentrales Forschun; ); Liemert, 
K. (Sueddeutsche Metallwerke G.m.b.H., W (Germany, 
F.R.)). Klima Kaelteing.; 3: 7-10(1976). (In German). 

5 figs.; 2 tabs. Special print. 

The utilisation of solar energy for appears 
to be uneconomical on account of the investment ex iture 
compared with resent energy prices for fossil Is and 
electricity. camemale performed research however can provide 
with further rising fuel oil prices and less expenditure for investment 
in individual components a more economical operation becomes 
feasible. The research results of the project ‘BBC - Solar House’ 
should be available in a year’s time, thus providing basic data for 
such a design. 


= Panel collectors - small systems with vacuum evaporation 
for space heating with sun energy. Knoche, K.F. (Technische Hochs- 
chule Aachen (Germany, F.R.). Lehrstuhl fuer Technische Thermo- 
dynamik); Truemper, H. (Karlsruhe Univ. (TH) (Germany, F.R.)). 
Klima rnd 19-24(1976). (In German). 
11 figs.; 5 salt. Special print. 
For utilisation of sun energy a system for space ing is 


problems in Central Europe. Schneider, 
(Deutscher Wetterdienst, Muenchen (Germany, F.R.)). Kime Koel 
teing.; 3: 31-34(1976). (In German). 
3 tabs.; 2 refs. Special print. 
and reflected by the molecules of the air as well as the i 


Heating energy. 
Dtsch. Ges. Sonnenenergie; 1: No. 2, 1i-200Mar 1976). (In German). 
: with sun’ of the Deutsche Gesells- 
Germany, F.R. (23 Feb 


iven on the talks given on the first i s 
34373 Cooling with solar energy. Boeckmann, A.F. Mittei- 
Ges. Sonnenenergie; 1: ie: No. 3, 10-11(May 1976) dn 


experience 
Urbanek, A. Mitteilungsbl. Dtsch. 
gie; 1: —” 1976). (In German). 
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34368 Domestic building with a test system for the utilization of 
solar energy. Dietrich, B. (Rheinisch-Westfaelisches Elektrizitaets- 
werk Ai gstechnik). 

manual was in as a text for ipants in Tech. 

Solar Heating/Cooling seminars presented in conjunction with the 8 

ERDA Transportable Solar Laboratory in various regions of the I > ith a testing 

US. The seminar was designed to introduce the practical aspects of system for the utilization of solar energy for space heating and warm 

solar heating/cooling systems to HVAC contractors, architects, service water preparation with financial support by the Federal 

engineers, and other interested individuals. The two-day course Ministry for Research and Technology. The system is to serve to 
enabled the attendees to assess potential solar applications in their collect practical experiences about expenses and efficiency of solar 
geographic area, including tools to do a preliminary design of the energy utilization for the heat supply of a domestic building built in 

Rn benefits. (WDM) conventional style and well insulated under the meteorological con- 
ditions of Northern Germany. The flat plate collectors are installed 
on the southward sloping roof and function according to the heat- 
pipe-principle. The collector heat is led to the hot water storage in 

Design, technical feasibility, performance, and economic fac- 

tors pertaining to solar heating and cooling of buildings are dis- 

cussed. Commercial 7 schools, and residential buildings are 
manner that they can be operated with steam compression at low 

— temperature and therefore will make it possible to considerably 

__ The use of solar energy to heat and cool buildings is discussed reduce the heat losses. One will also be able to apply in our latitudes 

with emphasis on the heating and cooling of residential buildings and collectors of simple design and thereby reduce the prime costs. 
schools. Design, technical feasibility, economics, and performance 

simulation studies are covered. Included are abstracts pertaining to 

Rankine cycle cooling. 

Rankine cycle cooling. ( 
such as water and dust, being a function of wave length and length 
of passage through the atmosphere of the earth. On the earth surface 
one can therefore distinguish between direct sun radiation and 
diffused sky radiation. The German Weather Service measures the 
sum of both, the global radiation, as a matter of daily practice at 

some of its stations. The global radiation fluctuates considerably, 
and incentives and makes recommendations to the Department of periodically and aperiodically. Coastal areas and alpine foreland 

Housing and Urban Development (HUD) for further research. Five receive the highest annual amounts, the lowest the Ruhr area with 

categories of constraints are analyzed: economic/financial, technical, the outlying Bergisch Land. 

social/political, institutional/industrial and regulatory/legal. Incen- 

tives are examined in terms of their potential usefulness and feasibil- 

ity in overcoming constraints in light of practical limits on govern- 

mental policy. 

r for a house coo s with an rpuon reirigera 

machine. The horizontal parabolic cylinder type collector is consid- 

ered suitable to achieve a high-temperature level (about 100°C) of 

heating media for ion of the absorption refrigeration machine 3 figs. Short communication only. 

LiB 
34374 Solar facility with water heater and floor heating. One 

34367 975). solar house of 

the Solar One Ges. Sonnenener- 
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One year ago, 16 sun collectors of some 25 m? were installed 
on the new ‘buildin of Wilhelm Peters in Leverkusen’s = of the 
town Steinbuechel-Neuboddenberg. In this house with a floor ~ 
of 116 m? there is an ener; yy conservation for space heating an 
water supply of about 


34375 Solar energy: potential powerhouse for jobs. McCallion, T. 
Worklife; 1: No. 8, 3-6(Aug 1976). 

The employment implications of a fully developed solar heat- 
ing and cooling industry are discussed briefly. (WDM) 


34376 Greenhouse window for solar heat absorbing systems de- 
rived from Cd2SnQ,. Nozik, A.J.; Haacke, G. (to American Cyana- 
mid Co.). US Patent 3,987,780. 26 Oct 1976. Filed date 3 Mar 1975. 


7 Cadmium stannate has been found to be useful as a window 
for solar heat absorbing systems in which advantage is taken of the 
unique optical properties of cadmium stannate. When cadmium 
stannate is in an electrically conductive state, having a conductivity 
of greater than 10°ohm™'cm™}, it becomes transparent to solar 
radiation and reflective of thermal infrared radiation. This enables 
the cadmium stannate to function as a window which allows passage 
of solar radiation through it and incident onto a black body, and at 
the same time serve as a reflector of thermal infrared radiation 
emitted from said body. This results in more efficient solar heat 
transfer to the solar teen collector provided with such a window. 


34377 Greenhouse window for solar heat absorbing systems de- 
rived from Cd2SnQ,. Nozik, A.J.; Haacke, G. (to American Cyana- 
mid Co.). US Patent 3,987,781. 26 Oct 1976. Filed date 27 May 1975. 


Cadmium stannate has been found to be useful as a window 
for solar heat absorbing systems in which advantage is taken of the 
unique optical properties of cadmium stannate. When cadmium 
stannate is in an electrically conductive state, having a conductivity 
of greater than 10°ohm™'cm™', it becomes transparent to solar 
radiation and reflective of thermal infrared radiation. This enables 
the cadmium stannate to function as a window which allows passage 
of solar radiation through it and incident onto a black body, and at 
the same time serve as a reflector of thermal infrared radiation 
emitted from said body. This results in more efficient solar heat 
transfer to the solar heat collector provided with such a window. 4 
claims, 2 figures. 


34378 Economical solar plants for buildings. Brachler, M 


private 
Energiewirtsch. Tagesfragen; 26: No. 12, 721-722(Dec 1976). (In 
German). 


5 figs. 
Some results of profit calculations are presented which dem- 


onstrate that with re to the hot water supply and - combined 
with other additional heating systems - to space heating, solar energy 
utilization can already be economical at this stage. 


34379 Venetian blind for solar heating. Angilletta, D.J. US 
Patent 4,002,159. 11 Jan 1977. Filed date 7 Nov 1975. 8p. 

A venetian blind with a heat-absorptive surface on one side of 
the slats distributes solar heat into the ambient air of a room. For 
space heating the heat-absorptive surface 
of the blind has its temperature inc as solar radiation generally 
in the form of direct sunlight passes through the glass of the window 
sash and impinges on the energy-absorbing surface. Ambient air 
from the room moving by natural convective action, enters the air 
space between the window sash and venetian blind through o— 
in the bottom rail and between slats of the blind, passes over 
heated surface in heat exchange relationship thereto, is warmed, 
leaves the air space through openings in the head rail of the blind 
and re-enters the enclosure at an elevated temperature. The other 
side of each slat of the blind has a reflective surface which when 
turned to receive the solar radiation, as in the summer, reduces heat 
entry into the room. 


34380 Heating ventilation make-up air. Sheets of plastic bubbles, 
similar to packing material, put to a new use. Ratliff, G.I. (Stanford 
Linear Accelerator Center, Palo Alto, CA). Sol. Age; 2: No. 2, 19- 
20(Feb 1977). 

A very simple, very inexpensive, air preheater for heating 
ventilation makeur air is described. The heater is made from poly- 
woe bubble packaging material at about $.10 per square foot. 


34381 Combination heat pump and low temperature solar 
collector. Ramey, H.B. US Patent 4,005,583. 1 Feb 1977. Filed date $ 
Dec 1974. 4p. 

A combination heat pump and low temperature solar heat 
collector includes a compressor and lines having a restrictor for 
forming vapor and condensate sections. The collector comprises 
containers for liquid, which may be water, mixed with substances for 
lowering the freezing point and for darkening the liquid or for 
influencing the heat conductivity. The heat pump has a reversing 
valve to convert the evaporator tubes, winter setting, to condenser 
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tubes, summer setting. Solar radiation or ambient air restores heat to 
the cooled water. 9 claims, 3 figures. 


34382 Arrangement for utilizing solar energy for heating build- 
ings. Nilsson, K.N.A. (to Aktiebolaget Svenska Flaktfabriken). US 
Patent 4, — 856. 8 Feb 1977. Priority date 27 Mar 1974, Sweden. 4p. 

An arrangement is described utilizing solar energy for heating 
a building having channel spaces in the roof, the outer walls, and the 
floor, all mutually communicating in series with each other in at 
least one cross-section of said building and being sealed toward the 
surrounding atmosphere, a preferably plane solar heat absorbi 
body being located in one or more of the channel spaces, whic’ 
channels pees in the circulation path of the air stream along such a 
body, and a = channel space including a heat-accumulating 
magazine. 6 claims, 2 figures. 


FURNACES 


34383 Solar oven. Birkle, S. German(FRG) Patent 2,448,121/C/ 
. 26 ~~ 1976. 7p. (In German). 

2 figs. Available from Dt. Patentamt, Muenchen (FRG). 

Constructional details are given of a spherical collector for 

solar radiation. Instead of the collector following the motion of the 

sun the pipe in the center is adjustable for optimal heat takeup. 


34384 Method of constructing solar furnace. Pauly, L.A. US 
Patent 3,993,528. 23 Nov 1976. Filed date 25 Jun 1975. 4p. 

A solar furnace of dish-shaped configuration for the reflection 
of solar rays toward a heat exchanger through which passes a heated 
medium is described. The reflective surface of the furnace comprises 
a multitude of mirror elements incorporated into a fiber rein- 
forced plastic structure with each of the mirror elements located so 
as to reflect rays toward a common focus. A wire grid spaces each 
of the mirror elements during furnace construction. Each of said 
mirror elements is temporarily supported on a loosely woven fiber 
glass cloth itting each element to individually — to the 
curvature da a convex mold. Subsequent application of fiber glass 
and resin to the thickness desired results in a rigid dish-shaped 
structure within which may incorporate support components. A 
additionally set forth. 4 claims, 9 

res, 


34385 Solar reactor steam generator method and apparatus. 
Scragg, R.L.; Parker, A.B. US Patent 3,998,205. 21 Dec 1976. Filed 
date 1 Apr 1975. 6p. 

A solar reactor steam generator is disclosed which includes a 
concrete housing with reactor chamber, tubular heat exchanger, 
solar sight glass, and solar intensifier. In one embodiment, the 
reactor chamber is cylindrical. Inside the chamber is a heat exchang- 
er which consists of a single pass helical tube stack which absorbs 
and conducts convective, conductive, and radiated heats of reactions 
to liquids or vapors inside the tube. A solar intensifier, such as a 
parabolic reflector, is mounted on top of the reactor housing. It 
collects and intensifies solar rays, then guides them down through a 
solar sight glass, mounted in top of the housing, into the reactor 
chamber, onto a reflector cone which disperses solar rays through- 
out the chamber. Hydrogen, chlorine, and ee oxygen are 
piped into the reactor chamber via per hydrogen and 
chlorine react with controlled explosive viok lence when exposed to 
the solar rays. It should be understood that high intensity lamps can 
be used in the absence of solar rays. In another embodiment of this 


REFER ALSO TO CITATION(S) 34386, 34387, 34388 
DESALINATION 


with the help of solar 
2,503,249/A/. 29 Jul 1976. 

1 fig. Available from Dt. Patentamt, ‘Muenchen (FRG). 
sea water by evaporation with the help of solar radiation is given. 
The efficiency of this system is said to be higher 
comparable systems. 


34387 


| 
invention, maceous DIOC wi Single pass tu configurations 
are used in a rectangular reactor chamber. 
DISTILLATION 
| Device for the production of drinking water from dirty, 
contaminated and saline water and from drainage pits in salt swamps 
with the help of solar energy. Krauss, R.H. German(FRG) Patent 
2,503,251/A/. 29 Jul 1976. 5p. (In German). 
2 figs. Short communication only. Available from Dt. Paten- 
tamt, Muenchen (FRG). 
34388 Device for the production of drinking water from sea water 
or dirty and contaminated water with the help of solar energy. Krauss, 
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R.H. G) Patent 2,507,593/A/. 2 1976. 7p. 
) Sep p- (in 


1 fig. Short communication only. Addition to P2503251.3, 
P2503249.9. Available from Dt. Patentamt, Muenchen (FRG). 


WATER HEATING 
REFER ALSO TO CITATION(S) 34258, 34368, 34374 


34389 (AD-A—028418) Feasibility of heating domestic hot water 
for apartments with solar energy. Final report, 1 Jul 1975—30 Jun 
1976. Graham, B.J. (Naval Academy, Annapolis, Md. (USA). Envi- 
ronmental Protection Research and Development Team). Mar 1976. 
14p. (USNA-EPRD—20). NTIS $3.50. 

A feasibility study has shown that because of the age and 
nature of construction of the Wherry Apartments within the Annap- 
olis Complex, the use of solar energy retrofitted to the existing 
heating system to supply heat for the space heating requirements is 
not economically justified. However, because the energy require- 
ments for domestic hot water are essentially constant year round, the 
solar heat collecting system for this application is much more simple 
in design. For these reasons, the economical use of solar energy to 
heat the domestic hot water in these apartments appears promising. 


34390 (TID—27348/2) Final report on survey of the applications 
of solar thermal energy systems to industrial process heat. Volume 2. 
Industrial process heat survey. (Battelle Columbus Labs., Ohio 
(USA); Battelle Pacific Northwest Labs., Richland, Wash. (USA)). 
Jan 1977. Contract W-7405-ENG-92. 539p. Dep. NTIS $13.00. 

The detailed results of a survey of the process heat require- 
ments in 20 industries are presented in this second volume of a three- 
volume final report. Volume 1 contains a summary of the entire 
project and Volume 3 contains details of the solar thermal energy 
systems analysis and of the assessment of related nontechnical issues. 
On the basis of detailed process analyses, a total process heat 

requirement of 7.87 x 10** Btu/year has been identified. Of this total, 
aa 1.5 x 10"* Btu/year, or 19.4%, is used at temperatures below 
350°F. Extrapolations to SIC groups based on the process-specific 
analyses total 10 x 10’° Btu/year for 20 industries, of which, about 
3.5 x 10** Btu/year, or 35%, is used below 350°F. Not all of industry 


projections for each of the industries applied to the extrapolated 20- 
industry data lead to total process heat quantities of 12.4 x 10'° and 
16.8 x 10** Btu/year for 1985 and 2000, respectively, and to 4.3 and 


inneapolis, Minn. (USA). Jan 1977. Contract W- 
7405-ENG-92. 258p. Dep. NTIS $9.00. 


the details and results of the analysis of the expected performance of 
solar thermal energy systems designed to supply industrial process 
heat. the use of solar energy for proces heal, economic 


A.G., Heidelberg (Germany, F.R.). Zentrales Forschungslabor). 
Klima Kaelteing.; 3: 11-14(1976). (In German). 

9 ; 1 tab.; 11 refs. Special print. 

Measurements at individual collectors and complete solar 
systems undertaken under different conditions have shown that even 
of solar energy for the preparation of domestic hot water exists. 


34393 type solar water heater. Wikholm, I.V. US Patent 
4,003,367. 18 Jan 1977. Filed date 15 Dec 1975. 8p. 
__A solar water heater comprises a uni 


SOLAR ENERGY 


HEAT ENGINES 


Method for the utilization of solar energy. Schneider, H. 
German(FRO) Patent 2,454,555/A/. 8 Jul 1976. 3p. (In wh g 


tor and utilized to heat a substance which, in comparison to water, 
released in steam engines of any desired type and subsequently 


for converting solar energy into mechanical 
energy. Neidigh, (to Wheelabrator-Frye, Inc.). US Patent 
3,989, " 2 Nov 1976. Filed date 15 Sep 1975. 8p. 

i: for producing mechanical energy utilizing the 
ing structure heaving a plurality of thermally actuated pump units, 
consisting of a temperature sensitive cell and a piston assembly, 
mounted thereon. A focusing means concentrates solar rays on a 
number of the cells causing the expansion of material contained in 
each cell, Jesongoe- ag the extension of a piston rod, the compression 
of a cylinder the piston assembly and the transfer of fluid 
contained therein to a high _— accumulator for operating 
hydraulic motors or the like. rotated from under the focusing 
means, the cell cools resulting in a decrease in volume of the 
expansible material and a retraction of the piston rod causing fluid to 
enter the piston assembly from a reservoir. The pump unit is thus 
prepared for another cycle of operation begi when the rotat- 
able has completed a the cell is again 
exposed to the focused rays of the 


Patent 3,998,056. 21 Dec 1976. Filed date 6 Feb 1975. 6p. 

Method and apparatus for converting solar energy to me- 
chanical or electrical energy includes an enclosed fluid containing 
pe ~ ipes and a reservoir in fluid communication therewith. 

e daylight hours, solar produced heat impinges upon the 
field's p tan the fluid therewithin to expand. The expanding fluid 
escapes from the field via a pipe otha se Be it is conducted to 
the reservoir through a fluid turbine to produce rotational mechani- 
cal energy. During the nighttime, the volume of the fluid contracts, 
reversing the process. The fluid at night returns from the reservoir 
to the field, again being conducted through the turbine to produce 
mechanical rotational energy in the process. Throughout the entire 
process, the fluid remains in a substantially incompressible state. 1 
claim, 2 figures. 

34397 Solar power plant. Horton, P.F. US Patent 4,006,594. 8 
Feb 1977. Filed date 12 May 1975. 8p. 

A solar power plant is described, having a means for collect- 
ing solar heat and a means for applying the heat so collected to a 
aluua portion of a plurality of expansile-contractile members 
movably mounted between two wheels set at a desired angle on to 
the other, said wheels being rotatably mounted upon a frame. 
Heating or cooling a membxr causes either expansion or contraction 
of the member with a resultant linear force being developed between 
corresponding points on said wheels; said linear force being translat- 
ed into rotational force as the wheels rotate in such direction as to 
relieve the linear force. Successive heating and cooling of said 
members enables continuous rotation of the wheels and a resultant 
work output. A power take-off unit is provided. 11 claims, 5 figures. 


SOLAR COLLECTORS AND CONCENTRATORS 

REFER ALSO TO CITATION(S) 34366, 34370, 34380, 34381 

34398 (CONF-760837— 605-639) ERDA Photovoltaic 


Schueler, D.G. (Sandia Labs., Albuquerque, NM). 1976. 
From 3. ERDA semi-annual photovoltaic program review; 
Orono, Maine, United States of America (USA) (3 Aug 1976). 
In Proceedings of the ERDA semiannual solar photovoltaic 


review meeting. 

One of the tasks of the ERDA Photovoltaic Systems Defini- 
tion Project, managed by Sandia Laboratories, is to investigate the 
use of solar collectors which concentrate sunlight onto solar cells as 
a means of improving the overall cost effectiveness of terrestrial 
photovoltaic power systems. Concentration provides a possible 
means of reducing near-term array costs to the $2000 to $5000 per 
peak kW range. Such near-term cost reduction of photovoltaic 

it new and early markets for photovoltaic 


power gro Pp 
voltaic industry. In the long-term (1986 and beyond), concentration 
may continue to prove cost-effective even with solar cell costs in the 
= range. a example, nontracking, low concentration ratio 
collectors integrated into low- 


3531 
— 
is covered by these extrapolations, hence these quantities represent 
34391 (TID—27348/3) Final report on survey of the applications 
aa heat. Volume 3. 
of solar thermal energy systems to industrial process heat is present- 
ed in three volumes. Volume 1 contains a summary of the method- 
ology and results of the entire project. The detailed findings of the 
process heat survey are presented in Volume 2. This volume, 

Volume 3, consists of two major sections. The first section contains 
section of this volume. 

34392 Solar energy for domestic water heating. Results of investi- 
gations in Central Europe. Birnbreier, H. (Brown, Boveri und Cie 
providing a thermally insulated storage compartment and a heating, 
or collector, compartment of substantially smaller volume than the 
storage compartment. The two compartments are interconnected by 
first and second liquid flow passages extending through an insulating 
wall portion, forming a thermosiphon responsive to absorption of 
solar radiation by the collector. 


by reducing the required amount of cell area, improving the array 
packing factor, and improving the solar cell conversion efficiency 
over the one-sun operation. The present 7 to photovoltaic- 
concentrator development is to investigate both basic performance 
of system components as well as system-level considerations. Solar 
cells which have high power conversion efficiencies at high sunlight 
intensity and elevated temperature are being studied. Both single 
crystal silicon and single crystal gallium arsenide solar cell technol- 
= are being developed and evaluated. The cost and performance 

a variety of concentrator technologies are being studied, as well as 
solar cell cooling methods and the potential of combined electrical 
and thermal conversion total energy systems. Several protot 
concentrator arrays having peak output in the 100 We to 1 kWe 
range are currently being constructed for performance evaluation. 
The status of the project is outlined. 


34399 (NP—21129) Flat plate solar collectors and their applica- 
tion to dwellings. (Low temperature conversion of solar energy). 
Eggers-Lura, A. (International Solar Power Co. Ltd. A/SN, Soe- 
poe | (Denmark)). 8 Feb 1976. 234p. Dep. NTIS (US Sales Only) 


The present study is a report with iors on: Flat plate 
solar collectors and their application to dwellings. In the documenta- 
tion section the present state-of-the-art of the subject is surveyed, 
and thereafter a ee is given of solar R and D work undertaken 
so far in the individual countries, in other European countries, 
and in countries outside Europe that have made important contribu- 
tions to solar energy research. In a te chapter U.S.A.’s energy 
research program is treated. Information and addresses on sources of 
literature, hardware and equipment are also given, and a separate 
section contains a detailed and comprehensive bibliography (mostly 
with abstracts) which comprises about 2,000 entries. 


34400 (PB—258 109) Reflectance and emittance of 
selective titanium and zirconium nitrides. Report of investigations 
1976. Blickensderfer, R.; Lincoln, R.L.; Deardorff, D.K. (Bureau of 
Mines, Albany, Oreg. (USA). Albany Metallurgy Research Center). 
selective slat absorbers were prepared by deposi 
pectrally selective so were ry it- 
ing a semiconductor film on a reflective base. Either zirconium 
compounds, with the general formula ZrC(x)O(y)N(z), or similar 
titanium compounds, or pure silicon were applied over a silver film. 
The zirconium-type absorber films were prepared by reactively 
— or by oxidation of pure zirconium films in air. 
N(x), ZrC(x)N(y), and TiN(x) films on silver had the greatest 
spectral selectivity with typical solar absorptance of 0.85 and emit- 
tance at 600 K of 0.04 to 0.05. The effects of the composition and 
thickness of the film on spectral selectivity were determined. An 
emissometer is described for measuring normal total emittance up to 
800 K. A calorimetric method for measuring solar absorptance, total 
hemispherical emittance, and their ratio, at the stagnation tempera- 
ture is described. A second calorimetric method for measuring these 
quantities at elevated temperature is described. Measured values are 
compared with values calculated from room temperature reflectance 


data. 
34401 Spectral and directional radiation characteristics of thin- 
it plates. Taylor, R.P.; Viskanta, 


semitransparen 
ue Univ., Lafayette, IN). Waerme- Stoffuebertrag.; 8: No. 4, 


R. 
‘ 

lysis is ted for predicting the effective spectral 
directional radiation c'! teristics of an isothermal, semitransparent 
sheet surrounded on both sides by massive dielectrics. The sheet can 
be coated with an optically thin film and used as selective cover 
plates for solar collectors. Directional and polarization effects and 
the transmittance and reflectance are considered. Sample 
results for candidate materials are presented. 


34402 From solar to electric energy via thermal energy. II. The 
solar pool. Velarde, M.G.; Gomex-Abad, J.V. (Univ., Madrid). Elec- 
tron. Fis. Apl.; 18: No. 2, 67-72(1975). 

The possibility of using a pool to trap solar energy as a 
a of a suitable salinity distribution versus is consid- 
ered. stability, power, and efficiency conditions of a solar pool 
are stated. 


34403 Highly efficient sun energy commutators. Hoerster, H.; 
Kersten, R.; Mahdyuri, F. (Philips Forschun ratorium 
G.m.b.H., Aachen (Germany, F.R.)). Klima Kaelteing.; 3: 25- 
30(1976). (In German). 

16 figs.; 17 refs. Special print. 

Sun energy commutators of various constructions with differ- 
ent performance efficiencies are being used for photo-thermal con- 
version. The method for increasing the efficiency of such commuta- 


uropean i 
oped in the Research Laboratory of Philips at Aachen are described 
in detail. 


34404 Design and performance of a 
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distributed flow water-cooled 
solar collector. Spencer, D.L.; Smith, T.F.; Flindt, H.R. (Univ. of 
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Iowa, Iowa City). pp 252-262 of In Focceatingp of the second annual 
UMR-MEC conference on energy. Morgan, J.D. (ed.). North Holly- 
wood, CA; Western Periodicals Co. (1976). 

From 2. annual UMR-MEC conference on energy; Rolla, 
Missouri, United States of America (USA) (7 Oct 1975). 

ign of a flat-plate co! juces temperature 

differential between the absorber plate and the fluid is described. 
The reduced temperature differences are shown to yield increased 
collector performance. Flow characteristics of the collector are 
examined. Collector thermal performance is illustrated for typical 
operating and environmental conditions. A cost analysis is presented 
to demonstrate that material and assembly costs are substantially 
lower than for any collector presently on the market. 


34405 Combined digital-analog tracker for terrestrial applica- 
tions. Durbin, R.C.; Boone, J.L.; Kern, F.J. (Univ. of Missouri, 
Rolla). pp 263-267 of In Proceedings of the second annual UMR- 
MEC conference on energy. us J.D. (ed.). North Hollywood, 


See CONF-7510146—. 

A combined Digital-Analog Tracker is suggested to allow 
maximum efficiency in a solar-electrical energy converter, utilizing a 
twelve-foot parabolic collector. The analog tracker compares so 
beam radiation to ambient (diffuse) light to obtain optimum place- 
ment of the collector when the sun is visible. The digital portion of 
the tracker utilizes a wired program which derives information on 
solar position from a non-volatile random-access semiconductor 
memory. This arrangement allows accurate mapping of the Sun even 
when the Sun is obscured by atmospheric phenomena which would 
make mapping impossible. 

34406 Working principal of a solar collector. Ew. 
Mitteilungsbl. Dtsch. Ges. Sonnenenergie; 1: No. 1, 4/6(Jan 1976). (In 


3 figs. Short communication only. 


34407 Impact upon the radiative balance sheet of a surface ex- 
posed to solar radiation optical properties. Pasquetti, R.; ini, F.; 
Gallet, P. (Univ., Provence, France). Rev. Gen. Therm.; 15: No. 169, 
13-17(Jan 1976). (In French). 

A solar radiation collector termed hot selective is character- 


Solar heat holder. Meier, H. Jr. US Patent 3,987,782. 26 
Oct 1976. Filed date 16 Jun 1975. 6p. 


vided by the absorbing surface and a parallel-disposed, i 
bimetallic thermostat valve controlling the passage 
therethrough of such heat-transfer fluid which, when heated, in turn 
gives up heat to fluid flowing through a heat exchanger thereby 


disposed 

moves downwardly between the baffles to the bottom of the tank. 
pneumatic container in tank con tank 
pressure resulting from the heating and expansion of the heat- 
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From 2. annual UMR-MEC conference on energy; Rolla, 
Missouri, United States of America (USA) (7 Oct 1975). 
ized by the ratio between the absorption factor for the largest part of 
the solar spectrum and the emission factor for the radiations it emits, 
as well as by the limit temperature the surface is able to reach. The 
author studies the influence of these optical properties on the radia- 
tive balance sheet for an idealized surface. The radiative balance 
sheet, difference between the emitted flux and the absorbed flux, is 
calculated from the expression of a black body spectral power 
density. 

A closed-system, solar heat holder for thin-film heating of 
heat-transfer fluid in a tank is disclosed. Solar energy, passing 
through an insulated glass cover, is trapped between the glass cover 
and an absorbing surface to heat the absorbing surface and thereby a 
thin film of heat-transfer fluid 7 between the thin-film 7 
_ . _ disposed between the glass cover and absorb- 
ing surface reflect solar energy onto the absorbing surface during 
variations of solar energy incidence when the sun’s rays are not 
perpendicular to the glass cover. 

34409 Inverted open channel solar heat collector panel. Folds, 
C.D.; Gilbert, D.A. US Patent 3,995,804. 7 Dec 1976. Filed date 15 
Aug 1975. 4p. 

An inclined heat absorptive and conductive panel including 
downwardly opening inverted V-shaped grooves formed therein 
extending downwardly from the upper end portion of the panel 
toward the lower end portion of the panel is provided. In addition, 

ors is sown and a discussion given On ow tO a em er structure is provided for introducing a heat absorptive liquid into the 
upper end portions of the grooves and second structure is provided 
for receiving and collecting liquid from the lower ends of the 
grooves. The cross sectional shape and size of the grooves is such to 
allow at least substantially all of the liquid introduced into the upper 
tension properties of the liquid during its movement downwardly 
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the ves by toward the lower end of the 
groo' gravity panel. 


34410 Solar heat collector panel. Hojnowski, E.J. US Patent 
3,995, _ 7 Dec 1976. Filed date 11 Jul 1975. 

A molded plastic base has longi y extended channels, 
with the channel walls being relieved at laterally spaced locations to 
define closely spaced posts which support a transparent cover. A flat 
metal heat absorbing plate is provided just below the cover, and has 
holes for loosely receiving the posts. A corrugated = ser er 
the underside of the 


for circulation fluid to be heated, and at the opposite end the plate 
assembly is supported by a gas adsorbing 1 operates 
from the expansion and contraction of the plate assembly in order to 

the heat absorbing 


Solar heat collector. Cerra, O.J.; Patil, P.G. (to PPG 
ee aed US Patent 3,995,614. 7 Dec 1976. Filed date 19 Mar 
P. 

A solar heat collector includes a solar having 
pan-shaped configuration and a cover plate. Saeed af a 
absorber support the cover plate in spaced relation tothe bas ofthe 
pan-shaped absorber thereby eliminating the need of a spacer frame. 

6 


34412 Solar heat collector unit. Patil, P.G. (to PPG Industries, 
Inc.). US Patent 3,995,613. 7 Dec 1976. Filed date 18 Feb 1975. 8p. 
A solar heat collector unit includes a solar heat collector 
having thermal-insulating material, e.g., fiber glass, pro’ Sa 
the outer absorber surface and a protective sheet over the ins 
— A generally U-shaped c ber is provided 
peripheral edges of the collector and ive sheet. The legs 
and the protective sheet to urge the collector and the protective 
sheet together about the thermal-insulating material. 8 claims, 4 


34413 Differential temperature controller for use a 
energy conversion system. Watt, R.E. US Patent 3 998.207. 2 1 Dec 
1976. Filed date 26 Jan 1976. 18p. 
An integrated circuit dc-comparator compares voltage signals 
representative of sump wate” and collector water temperatures in & 
energy conversion system and continuously provides a direct 
current voltage signal from the time that it is sensed that the 
collector water is 11°F warmer than the sump water, until such time 
as it is sensed that the collector water is only 2°F warmer than the 
sump water. The integrated circuit is latched to provide the continu- 
ous dc signal notwithstanding variations in noise level, by a resistor 
connected between the integrated circuit output terminal and the 
integrated circuit input terminal at which the collector water tem- 
is sensed. The direct current voltage signal = a 
sensitive gate thyristor which in turn provides a gating signal to a 
high power thyristor connected in cascade therewith to enable the 
high power thyristor to energize for pumping water 
between the solar energy system and sump until a tempera- 
ture difference of only 2°F between the collector water and sump 
water temperatures is sensed. The integrated circuit may be inhibited 


energy converter. Bryce, N.K. US Patent 3,999,389. 
28 Dec 1976. Filed date 31 Mar 1975. 8p. 


which is equipped to follow the sun. 


34415 — Structure for collecting solar energy. Wiegand, J.B.; 
Jr. Solar Energy Research US Patent 


i 
by a transparent membrane overlaying the absorption surface. 
surface is also formed as a membrane which is 

within 


water drops from the membrane and flows to a reservoir. 10 claims, 
4 figures. 


34416 Solar heating system. Balkus, C.E. Jr. 
and the fu de 
panel has reflective surfaces associated with each tube to efficiently 
capture the suns rays, and each tube has projecting fins so oriented 
as to absorb both direct sunlight and also any rays reflected from 
these surfaces. 18 claims, 3 figures. 


34417 Solar panel construction. Grossman, A. US Patent 
4,003,363. Filed date 10 
A solar panel construction is described including an elongat- 
ed, sealed, flat, polygonal case or receptacle within which is support- 
ed a metal solar energy collector panel on rigid permeable insulation 
material and also relatively soft yieldable eable insulation mate- 
rial. A radiant energy transmitting neans is spaced above the collec- 
tor panel, the construction being hermetically sealed and dehumidi- 
fied and particularly arranged to yield under conditions of tempera- 
- extremes without loss of hermetic sealing and loss of efficiency. 
A method is described of preconditioning such a solar panel con- 
Struction to obtain optimum effectiveness between tem 
14 claims, 


34418 Radiant energy collection. Winston, R. (to Univ. of Chi- 
cago). US Patent 4,003,638. 18 Jan 1977. Filed date 15 Sep 1975. 12p. 

Disclosed are non-imaging systems and dev for collection 
and concentration of electromagnetic ener. ~ particularly solar 
—_ including one or more longitudinally-extending, generally 

“shaped bodies having curving inner reflective walls for con- 
per of energy from a relatively large entrance aperture 
toward a relatively _*- exit aperture. Solar energy concentrators 
of the invention include energy traps and collect and concentrate 
substantial amounts of direct solar energy, even at solstice, without 
substantial diurnal tracking. 7 claims, 19 


34419 Solar heat collector module. so D.J. US Patent 
4,003,366. 18 Jan 1977. Filed date 11 Dec 1 

A solar heat system is comprised of a or bank of heat 
collector modules each of which has a fluid-carrying tube of an 
elongated triangular shape in transverse cross section formed with 
longitudinally extended inwardly projected heat radiating fins. A 
tube is mounted within a concavo—convex reflector of a hyperbolic 
form such that the side walls of the tube are subjected to reflected 
rays of solar radiation over an effective range of solar ex) of 
about one hundred and fifty (150°) degrees. The are 
concentrated in a longitudinally extended focal zone on on side 
wall of the tube and these zones of concentrated solar radiation 
move transversely of a side wall in response to the angle of the solar 
ne 6 claims, 10 figures. 


Energy conversion system. Butler, T.W. Jr. US Patent 
3008427. 25 Jan 1977. Filed date 28 Aug 1975. 14p. 

An energy conversion system is associated with an edifice for 
converting natural energy to usable energy. The edifice has a gener- 
ally vertical outwardly facing side surface, and the system includes 
radiation collecting means defining a es of radiation receiving 
surfaces adjacent to but spaced from the edifice side surface. Thus, a 
flow-way is defined between the radiation receiving surfaces and the 
side ‘ace of the edifice. Each of the radiation recei surfaces 
faces generally upwardly and has a plurality of hollows. system 
further comprises a rotor rotatably mounted on the edifice above the 
radiation receiving surfaces and ducting apparatus for directing a 
gaseous medium, such as air, from the flowway to the rotor to rotate 
the latter. The rotation of the rotor in turn drives at least a part of a 
suitable energy-using first operator means. The system may also 
comprise wind driven means comprising braced web members oper- 
atively connected to a second operator means. 


34421 Photon energy converter. Cuomo, J.J.; Woodall, J.M.; 

i , J.F. (to International Business Machines Corp.). US Patent 
_ 1 Feb 1977. Filed date 18 Oct 1974. 6p. 

com a array 0 whiskers grown with 

con tee whiskers of a few wavelengths of visible light. 

~ chewy selected, and tungsten is exemplary of such materials, 

has low but significant absorption by 

trapping it impinging on the dense array by a geometric maze 

effect. Fach of the surface are e t for the conver- 

sion of solar energy to heat. 22 claims, 5 figures. 


34422 Apparatus for storage energy from electromagnetic radi- 
ation. Clapham, P.B.; Hutley, M.C. (to Secretary of State in UK). 
US Patent 4,006,730. 8 Feb 1977. Priority date 28 Feb 1974, United 
Kingdom of Great Britain and Northern Ireland (UK). 6p. 


PS SOLAR ENERGY 3533 
of an upwardly opening —s and a substantially fluid tight cover 

is secured across the top of the housing above the panel. Further, the 

structure by which liquid flowing downwardly to the lower end of 

the panel is collected includes additional structure whereby a partial 

figures. 

tain upper limit notwithstanding the difference between the sump 

water and collector water temperatures. 

An improved solar energy collector converter apparatus em- 
ploying a closed energy conversion cycle utilizing alcohol as the 
conversion medium and incorporating a solar energy collector 

A structure for collecting solar energy and storing : same 
as heat in a body of water is described. An inclined southerly wall is 

ro 
The 
w 
solar radiation is absorbed and converted to heat at the membrane, 
the water at the underside of the membrane is heated. This heated 
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Apparatus for storing energy from incident electromagnetic 
radiation is described, having an electromagnetic radiation energy 
absorbing means; an optical reflection filter having a substantially 
greater reflectance of electromagnetic radiation of longer than of 
shorter wavelengths and a substantially ter transmission for 
electromagnetic radiation of visible and scene wavelengths than it 
has for electromagnetic radiation of wavelengths greater than those 
of the visible spectrum, the filter being positioned relative to the said 
energy absorbing means so that incident electromagnetic radiation 
can pass through the filter to reach the absorbing means, but energy 
re-emitted by the absorbing means in the direction of the filter is 
substantially returned by the filter to the absorbing means; an output 
channel for drawing off energy from the energy absorbing means; 
and means for restricting the outflow of energy otherwise from the 
energy absorbing means. 7 claims, 6 figures. 


34423 Solar energy collector. Hagarty, R.W. (to Dow 
= US Patent 4,008,708. 22 Feb 1977. Filed date 29 Sep 1975. 


A solar energy collector is made up of a plurality of flexible 
sheets separated by a plurality of extruded flexible spacer members 
adhered to the sheets in parallel spaced relationship forming chan- 
nels between the spacer members. The bottom sheet or middle sheet 
is light absorbing while the top sheet or sheets are light transmitting 
and all of the sheets and spacer members are desirably formed of 
silicone rubber or resin, the sheets being reinforced with glass fiber 
mesh if desired. 4 claims, 1 figure 


HEAT STORAGE AND REJECTION 
REFER ALSO TO CITATION(S) 34422 


34424 Underground storage system for heating and cooling sys- 
tems. Jardine, D.M. US Patent 4,008,709. 22 Feb 1977. Filed date 17 
Mar 1975. 12p. 

The patent relates to a thermal energy system 
ing a thermal energy storage tank and a 
exchange tanks disposed in a different selene plane than t 
thermal energy storage tank. Each of the tanks contain a heat 
exchange medium and are in fluid communication with each other 
for circulation of the heat exchange medium between the exchange 
tanks and the storage tanks by convection. The exchange tanks 
contain a heat exchange coil which is in fluid communication with a 
first heat exchanger for heating or cooling the medium in the 
exchange tank. The storage tank is in fluid communication with a 
second heat exchanger for the transfer of the heat exchange medium 
therebetween to heat or cool a structure. The system is disposed 
beneath the ground adjacent the structure being heated or cooled 
and an envelope of noncoherent material is disposed about the 
system to provide a corrosion resistant barrier between the tanks and 
the adjacent earth and to act as a conduit for the transfer of thermal 
energy between the system and the surrounding earth. 


GEOTHERMAL ENERGY 


REFER ALSO TO CITATION(S) 35313, 35352 


RESOURCE STATUS AND ASSESSMENT 
REFER ALSO TO CITATION(S) 35467 


34425 Geothermal heat and its utilization. Buch, A. Energie; 28: 
No. 10, 278-280(Oct 1976). (In German). 

4 figs.; 9 refs. 

A survey is presented of the possibilities to utilize geothermal 
power economically. 


USA 
REFER ALSO TO CITATION(S) 35467 


NON-USA 


34426 Volcanoes and geothermal energy in New Zealand. Saint, 
P.K. Geotherm. Energy Mag.; 5: No. 3, 8-9, 11- rated eo 1977). 
Major volcanic vents and geothermal fields in the Taupo 
—— Zone, North a New Zealand are described. Geother- 
energy resource lopment, including er production, is 
discussed. (JGB) 
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GEOLOGY, HYDROLOGY, AND GEOTHERMAL 
SYSTEMS 


34427 (SSS-R—75-2733) environmental effects 
of geothermal power production: Phase 
Garg, S.K.; Brownell, D.H. Jr.; Levine, H.B. (Systems, Science and 
Software, La Jolla, Calif. (usay. Sep 1975. 97p. National Science 
Foundation, Washington, DC. 

Results are presented for the first phase of a three-phase 
research effort to develop reliable computer simulators whereby 
field information for a specific liquid- or vapor-dominated geother- 
mal system can be used to predict reservoir performance and subsur- 
face environmental effects due to production and reinjection of 
geothermal fluids. The environmental effects of interest include land 
surface subsidence, induced seismic activity, and pollution of fresh- 
water aquifers 0 Fae brines. The approach is to develop 
large-scale finite-difference and finite-element computer programs, 
based upon fundamental principles, and to validate these codes using 
both laboratory measurements and field data. During the first year, 
separate codes were developed for describing the multiphase multi- 
dimensional unsteady flow of steam and water in a heterogeneous 
geologic setting without rock deformation, and for calculating the 
response of a multidimensional rock matrix to prescribed pore pres- 
sure changes without specific consideration of fluid flow. Both of 
these codes were tested against analytic results and laboratory data, 
and the results of a few sample calculations are presented. 


USA 
REFER ALSO TO CITATION(S) 35318 


NON-USA 


34428 Precise distance measurements in Iceland. Brander, J.L.; 
Mason, R.G.; Calvert, R.W. (Imperial Coll. of Science and Tech., 
London). Tectonophysics; 31: No. 3/4, 193-206(Apr 1976). 

Precise distance measurements made on four networks of 
permanent benchmarks situated on the active axes of Iceland during 
the four-year period 1968 to 1972 showed that a combination of left- 

lateral and extensional movement is occurring on the Reykjanes 
Peninsula in southwest Iceland at a rate of about 9 mm per year. 
Elsewhere in Iceland, the movements, if they exist, are too small to 
be detected. Measurements from a geothermal area in southwest 
Iceland showed also that large horizontal movements occur in the 
vicinity of producing geothermal wells. 


GEOTHERMAL EXPLORATION AND 
EXPLORATION TECHNOLOGY 


GEOPHYSICAL TECHNIQUES AND SURVEYS 


34429 (PB—258134) The ir Montana geothermal pro- 
ject. Final a! McS W.R. (Battelle Pacific Northwest 
Ww (USA)). Sep 1975. 373p. (BNW— 
NT NTIS $10.50. 

This report describes the exploration of an anomalous site 
near Marysville, Montana where the geothermal heat flow is about 
10 times the regional average. The site arouses scientific interest 
because there are no surface manifestations such as young volcanics, 
hot = geysers, etc., within 20 miles of it. Also, there is 

t economic interest in exploring the source of heat as a 
potential for the generation of electricity. Included herein are inde- 
pendent sections prepared by each contractor. Consequently, there is 
peste =" ing information, generally presented from different 

project consists of geophysical surveys in 1973 and 
1974 tk the drilling of the deep well in the summer of 1974 to a depth 
of 6790 feet, the —— logging of the well, the supporting 
scientific studies, data analysis. Since so much data are 
avaliable on the Marysvle system, it can serve testing and 
research area to help locate and understand similar systems. (GRA) 


GEOCHEMICAL TECHNIQUES AND SURVEYS 


34430 Airborne measurements of gases and aerosols from volcan- 
ic vents on Mt. Baker. Radke, L.F.; Hobbs, P-V.; Stith, J.L. (Univ. of 
Washington, Seattle). Geophys. Res. Lett.; 3: No. 2, 93-96(Feb 1976). 

Airborne measurements of gases and aerosols from the recent- 
ly activated volcanic vents on Mt. Baker were made on March 27 
and June 30, 1975. The total rates of emission of gaseous sulfur on 
The latter rate is com le to the largest single, industrial source 
Northwest. A significant increase in the 
27 and June 30. Small aerosol particles are produced in the plume of 
effluents, probably by gas-to-particle conversion, at a rate of about 2 
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x 10'7s~1. However, the concentrations of cloud condensation nuclei 
and ice nuclei in the plume are comparatively small. Aerosols in the 
plume, greater than about 1 ym in diameter, consist predominantly 
of Al, Si, S, K and Ca. Some of the aerosols which were collected in 
the plume on June 30 might have been Pele’s hairs, which are a sign 
of new magmatic activity. 


EXPLORATORY DRILLING AND WELL LOGGING 
REFER ALSO TO CITATION(S) 34440 


LEGAL AND INSTITUTIONAL ASPECTS 
REFER ALSO TO CITATION(S) 35466 


34431 Geothermal energy research, development, demonstration, 
and production; Federal guarantees on loans. Seamans, R.C. Jr. Fed. 
Regist. (Wash., D.C.); 41: No. 103, 21433-21440(26 May 1976). 

From Energy, 10CFR790, Energy Research and Develop- 
ment Administration, Geothermal energy research, development, 
demonstration, and production; Federal guarantees on loans. 

On October 28, 1975, the Energy Research and Development 
Administration published a proposed regulation concerned with 
enabling lenders to obtain Federal guarantees on loans to qualified 
borrowers for purposes related to the commercial development of 
practical means to produce electric power and other forms of useful 
energy from geothermal resources in an environmentally acceptable 
manner. The objectives of the Federal geothermal loan guaranty 
program are: (a) to encourage and assist the private and public 
sectors to accelerate development of geothermal resources with 
environmentally acceptable processes by enabling the Administrator 
of the Energy Research and Development Administration, in the 
exercise of reasonable judgment, to minimize a lender's financial risk 
that is associated with the introduction of new geothermal resources 
and technology; and, (b) to develop normal borrower-lender rela- 
tionships which will in time encourage the flow of credit so as to 
assist in the development of geothermal resources without the need 
for Federal assistance. The regulation became effective June 25, 
1976. (MCW) 


ECONOMIC AND FINANCIAL ASPECTS 
REFER ALSO TO CITATION(S) 35466 


34432 Costs of geothermal development. Larson, T. (Univ. of 
ms Riverside). Geotherm. Energy Mag.; 5: No. 3, 18-33(Jan 


power development in the 
Imperial Valley are presented. Both optimistic and pessimistic pro- 
and maintain a 200-MW geothermal field and power plant for 20 to 
30 years are presented. Included is a discussion of exploration costs, 
capital costs, operating costs, and the many assumptions made in 
making the projections. Data on the flow of funds over the periods 
of exploration, field and plant development, and the operating life of 
the field are tabulated. (JGB) 


ENVIRONMENTAL ASPECTS AND WASTE 
DISPOSAL 


REFER ALSO TO CITATION(S) 34438, 35466 


perature and relative 
Kelly, R.E. (Univ. of California, Livermore). 
5: No. 1, 18-21(Jan 1977). 

Estimated values are given for temperature and relative hu- 
midity changes resulting from production from the Salton Sea geo- 
thermal field in the Imperial Valley of Southern California. Statisti- 
cal Gaussian equations for atmospheric dispersion are used to obtain 
incremental increases in relative humidity and temperature for var- 
ious locations within about 100 km of the geothermal sites. The 


The environmental effects of the release of both water vapor and 
heat appear to be minimal for the arid climate of the region. 


GEOTHERMAL POWER PLANTS 


DESIGN AND OPERATION 


34434 (SAN—1124-1) Conceptual design of commercial 50 
MWe(net) geothermal power plants at Heber and Niland, California. 
Final report. (Bechtel ., San Francisco, Calif. (USA)). Oct 1976. 
Contract E(04-3)-1124. 37. p. Dep. NTIS $10.50. 

Separate abstracts were prepared for Parts 1 and 2. (LBS) 


34435 (SAN—1124-1, pp vp, Pt.1) Conceptual design of com- 
merical 50 MWe(net) power plants at Heber and Niland, 
es Heber. Oct 1976. 


of commercial 50 MWe(net) geothermal 
power ts at 


Niland, California. Final 

basic objectives, assumptions and results for the concep- 
tual design of the geothermal power plant at Heber, California, are 
presented. The analytical and design methods used in the study, 
primary data and information developed, eee research and 
development projects and a summary lant capital cost and 
construction schedule estimates are tatiuded A two-stage flashed- 
plant. 


34436 (SAN—1124-1, pp vp, Pt.2) Conceptual deign of 
cial 50 MWe(net) geothermal power plants at Heber and “Niland, 
a Part II. Niland. Oct 1976. 
Conceptual design of commercial 50 MWe(net) geothermal 

power pln lants at eo eee and Niland, California. 

basic objectives, assumptions and results for the concep- 
tual design of the geothermal power plant at Niland, California, are 
presented. The analytical and design methods used in the study, 
primary data and information developed, recommended research and 
development projects and a summary of plant capital cost and 
construction schedule estimates are included. Various energy con- 
version processes were evaluated for the conditions at Niland, and a 
multistage-flash/binary process was selected as the best suited. 


POWER PLANT SYSTEMS AND COMPONENTS 
34437 Waste heat recovery system. Roberts, E.S. US Patent 
3,995,428. 7 Dec 1976. Filed date 24 Apr 1975. 8p. 

A method is proposed for converting the sensible heat in flue 
gases or geothermal fluids to usable energy by transferring this heat 
to a working fluid and expanding the working fluid in a hot liquid 
turbine where partial vaporization occurs and the thermal energy of 
the vapor is recovered as kinetic energy. Water is a preferred 
working fluid within the 66° to 260°C temperature range. (LCL) 


GEOTHERMAL ENGINEERING 


CORROSION, SCALING, AND MATERIALS DEVELOPMENT 
REFER ALSO TO CITATION(S) 33863 


GEOTHERMAL RESERVOIR AND WELL PERFORMANCE 
REFER ALSO TO CITATION(S) 34427 


(SSS-R—77-2998) Geohydrological environmental effects 
of geothermal power production: Phase IIA. Final report. Pritchett, 
J.W.; ; Garg, S.K.; — D.H. Jr.; Rice, L.F.; Rice, M.H.; Riney, 


Hendrickson, R R. (S ystems, Science and Software, La Jolla, 
Calif ag Sep 1976. 186p. National Science Foundation, W 
ington, DC. 


Results are presented for the second year (Phase IIA) of a 
three-year research effort to develop and validate computer simula- 
tors whereby field information for a specific liquid- or vapor- 
dominated geothermal system can be used to predict reservoir 
performance and subsurface environmental effects due to production 
and reinjection of geothermal fluids. During the first year (Phase I), 
separate codes were developed for describing the multiphase multi- 
dimensional unsteady flow of steam and water in a heterogeneous 
geologic setting without rock deformation; and for ednteing the 
response of a multidimensional rock matrix to prescribed pore 
sure changes without consideration of fluid flow. These codes 
now been coupled to produce a fully active geothermal commas 
simulator for simultaneous treatment of fluid flow and ground move- 
eae effects. Calculations are presented for a five-spot production/ 

ttern which show the numerical techniques employed to 

be <olena of grid orientation problems. Reservoir calculations simulat- 
pressure drawdown and buildup well tests are presented. Effects 
ee -formation flashing and salt precipitation on well deliverability 
were studied; flashing near the wellbore and above the production 
horizon were both oui’. Application of the reservoir simulator 
to a two-dimensional vertical model of the Wairakei geothermal 
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34433 Predicting the effect of geothermal emissions on the tem- 
results show measurable changes in both parameters at some popula- 
tion centers with nighttime variations exceeding daytime changes. 
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system has successfully reproduced the total fluid production history 
over time interval 1953 to 1967. The ground surface subsidence 
history of the field is examined in terms of the calculated two-phase 
fluid flow and the local geology. A separate abstract was prepared 
for the appendix, entitled Tests on Cores from the Wairakei Geo- 
thermal Project, Wairakei, New Zealand.” 


=1 AsoAs- [02 3% ~ 7 
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A description of the Salton Sea geothermal reservoir is 

and includes approximate fault ieadionn, geology (lithology), tem. 
peratures, and estimates of the extent of the reservoir. 
reservoir’s temperatures and chemical composition are also re- 
viewed. The flow characteristics are discussed after analyses of 
drillstem tests and extended well tests. The field production, reserves 
and depletion are estimated, and the effects of fractures on flow and 
depletion | are discussed. The reservoir is believed to be separated 
into an “upper” and “lower” portion by a relatively thick and 
continuous shale layer. The upper reservoir is highly porous, with 
high permeability and productivity. The lower reservoir is at least 
twice as large as the upper but has much lower storativity and 
permeability in the rock matrix. The lower reservoir may be highly 
fractured, and its temperatures and dissolved solids are greater than 
those of the upper reservoir. The proven reserves of heat in the 
upper reservoir are about */, GW.yr (in the fluid) and '/s GW.yr (in 
the rock). In the lower reservoir the proven reserves of heat are 5°/, 
GW.yr (in the fluid) and 17 GW.yr (in the rock). Unproven reserves 
greatly exceed these numbers. Injection tests following well comple- 
tion imply that hydraulic fracturing has taken place in two of the 
SDG and E wells and at least one other well nearby. 


GEOTHERMAL DATA AND THEORY 


PROPERTIES OF MINERALS AND ROCKS 


34440 (SSS-R—77-2998, vp, ) Tests on from the 
Wairakei endrickson, 
R.R. (Terra Tek, Inc., Lake Sep 

In Geohydrological environmental effects of geothermal 
power production: Phase ITA. Final report. 

Physical, thermophysical, and mechanical properties for the 
cap rocks (Huka Falls mudstone, Pumice), the reservoir formation 
(Waiora tuff) and the lower barrier formation (Wairakei Ignimbrite) 
were determined for the Wairakei geothermal site. Cores were from 
bore holes of depths varying from 134 ft to 2618 ft. 


ROCK-WATER-GAS INTERACTIONS 
REFER ALSO TO CITATION(S) 34069 


34441 (SSS-R—76-2734) Simulation of fluid-rock interactions in 

a geothermal basin. Final report. Garg, S.K.; Blake, T.R.; Brownell, 
D.H. Jr.; Nayfeh, A.H.; Pritchett, J.W. (Systems, Science and Soft- 
ware, La Jolla, Calif. vig Sep 1975. 66p. National Science 
Foundation, Washington, DC 

General balance laws and constitutive relations are developed 

for convective hydrothermal geothermal reservoirs. A fully interact- 
ing rock-fluid system is considered; typical rock-fluid interactions 
involve momentum and energy transfer and the dependence of rock 
porosity and permeability upon the fluid and rock stresses. The 
mathematical model also includes multiphase (water/steam) effects. 
A simple anaiytical model is employed to study heat transfer into/or 
from a fluid moving in a porous medium. Numerical results show 
that for fluid velocities typical of geothermal systems (Reynolds 
number much less than 10), the fluid and the solid may be assumed to 
be in local thermal equilibrium. Mathematical formalism of Ander- 
son and Jackson is utilized to derive a continuum species transport 
equation for flow in porous media; this allows one to 
delineate, in a rigorous manner, the convective and diffusive mecha- 
nisms in the continuum representation of species transport. An 
existing computer program (QUAGMR) is applied to study upwell- 
ing of hot water from depth along a fault; the numerical results can 
be used to explain local temperature inversions occasionally ob- 
served in bore hole measurements. 


TIDAL POWER 


REFER ALSO TO CITATION(S) 34349, 35352 
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TIDAL POWER PLANTS 
REFER ALSO TO CITATION(S) 34348, 34443 


34442 Tapping tidal power. Dixit, D.K. (Visvesvaraya Regi 
Coll. of Engineering, Nagpur, India). Indian East. Eng.; 118: No. 3, 
99, 101, 107(Mar 1976). 


Methods for ing tidal power are reviewed, and the 
advantages and scope of tidal power generation in India are sur- 
veyed. 

WAVE ENERGY CONVERTERS 


REFER ALSO TO CITATION(S) 34348 


34443 4 PP 33-41) Salinity gradients, tides, and 
waves as sources. McCormick, M.E. (Naval Academy, An- 
napolis). 1976. 

From Conference on een | from the oceans fact or fantasy; 
wee North Carolina, United States of America (USA) (27 Jan 

In Energy from the oceans: fact or fantasy. 

The alternate energy sources of wind-waves, tides and salinity 
gradients are discussed in terms of their resource potentials, required 
technologies, and environmental consequences. From the various 
aspects discussed, it is concluded that salinity ient energy con- 
version will yield the most energy and, yet, is most unfeasible in 
light of present technology. Tidal 2 ede conversion is very regional 
but requires no technological breakthro . Wave energy can be 
extracted both in deep waters and s| ing waters with existing 
technologies. Further, the environmental consequences appear to be 
minimum, thus making wind-wave energy conversion most feasible. 


34444 Utilizing the energy of water waves. Behrendt, V. (Dor- 
nier-System G.m.b.H., Friedrichshafen (Germany, F.R.)). vp. of 
In_ Energiequellen fuer morgen. Nichtnukleare-nic 
Primaerenergiequellen. T. 4. Nutzung der Meeresenergien. Meliss, 
M. (Kernforschungsanlage Juelich G.m.b.H. F. R). Pro- 
gruppe Systemforschung und Technologische Entwickl 
rankfurt am Main, Germany, F.R.; Umschau Verl. (1976). 


) 

22 ans 3 5 tabs.; 30 refs. 

The study examines the different kinds of waves, attempts an 
evaluation of energy and power potential and then enters into 
technical concepts and the position of a in the utilisation of 
wave energy; it discusses the environmental effects and infrastruc- 
tural problems, makes assertions for the economy and weighs up 
application possibilities of wave energy converters, both within and 
without the Federal Republic of Germany. Global frequency of 
wave height <= 1 m and <= 5 m is described in tabular form. 
Finally, as regards research work and development, political conse- 
quences for the Federal Republic of Germany are shown. 


34445 Application of theoretical hydrodynamics to the design of 
= power generators. Katory, M. Nav. Archit.; No. 3, 91-92(May 
1976). 

The theoretical hydrodynamic analysis of the Salter nodding 
duck wavepower device is discussed. 


34446 Energy generating system. W: E. German(FRG) 
Patent 2,604,746/A/. 19 Aug 1976. 41p. (In i. 

14 figs. Available from Dt. Patentamt, Muenchen (FRG). 

The discovery deals with a device for converting the me- 
chanical energy from sea waves into electrical energy. For this 
concrete cylinders of about 9 m diameter and 18 m in length are set 
together end to end and linked to a cylinder which is very pliant and 
about | km in length and pressed together by cords which are inside 
these hollow cylinders. These cylinders are anchored and float on 
the sea surface. Several, or even all, of the cylinders carry floaters 
for generating energy. Each floater carries a blade which the incom- 
ing waves strike, along with two circular belt components at the 
back which give no resistance. i the action of wave mone- 
ment, the floaters roll backwards and forwards on the cylinder shell 
towards the periphery, and by these rollin - movements, alternating 
current generators, which are between the floaters and the cylinders, 
are in the end powered. The electrical energy thus generated is taken 
and supplied to the coast by means of a cable. 


and hydrodynamic flow. Zimmermann, G. German(FRG) Patent 
2 Sep 1976. 11p. (In German). 


Available from Dt. Patentamt, Muenchen (FRG). 
wings, refer tow, power engin where te power 
wings, picking up the thrust and being arranged around the axis of 
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required for power pick-up by the flow itself. Until the next power 
pick-up phase the flow puts them into a position in which they do 
not put up any resistance to the flow. If the flow direction is 
changed, e.g. on transition from high tide to low tide, the sense of 
rotation does not change. The mass of the power wings is equal to 
that of the amount of water displaced, e.g. by means of air-filled 
cavities, in order that they do not change their position by buoyancy 
or gravity. —— wings fold on the carriers turning around the 
wing axis until spins eg straight line is formed. By means of the 
Gibemata they are prevented from folding any further. 


WIND ENERGY 


REFER ALSO TO CITATION(S) 34348, 34349, 35352 


34448 (UNC-SG—76-04, pp 10-18) ng . Herone- 
mus, W.E. (Univ. of Massachusetts, Amherst). 1976. 
From Conference on energy from the oceans fact or fantasy; 


North Carolina, United States of America (USA) (27 Jan 


In Energy from the oceans: fact or fantasy. 

The oceanic windpower resource is examined macroscopical- 
ly. One region in which that resource is known to be rich is then 
examined in greater detail. Six different products associated with the 
U.S. energy industry are then proposed as products that could be 
provided from windpower systems. A closer look at the possible size 
of that Atlantic Coast resource is taken and an estimated total annual 

uctivity is weighed against the last year’s 73 Quad U.S. energy 
get: a 12 percent impact from this one solar replenished resource 
alone is predicted. Statements as to system Energy Budget and 
Environmental Impact are made. Conclusions suggest that wind- 


1976). 


power systems, including oceanic windpower systems, should be 
advanced rapidly by the United States. 


primary energy carriers. 
Pt. 3. Utilization of wind energy). Meliss, M. (Kernforschungsanlage 
Juelich G.m.b.H. (Germany, F.R.). Programmgruppe Systemfors- 
chung und Technologische Entwicklung). Frankfurt am Main, Ger- 
many, F.R.; Umschau Verl. (1976). 201p. (In German). 

102 figs.; 11 tabs.; 52 refs. 

The 3rd part of the programme study ‘non-nuclear-non-fossil 
primary energy sources’ supported by BMFT evaluates the possible 
obtain measuring data of the wind. The study is 


aspects 
determination for systems of different power and with the 
recommendations and proposals for research and development. 


ECONOMICS 
REFER ALSO TO CITATION(S) 34337, 34851 


WIND ENERGY ENGINEERING 
REFER ALSO TO CITATION(S) 35472 


to calculate and 
© 
note. Valeriote, E.M.L. 


(Defence Researc' 
Ontario (Canada)). Jun 1976. 49p. (DREO-TN—76-15). NTT 
computer program been described w! 
and plotied outputs of the quantity of wind-generated ene 


plot wind-generated stored 


simulated variations of storage , constant electrical 
and conversion efficienc Further 
alterations to the program itself are detailed, to it to carry out 
similar calculations for wind turbines of various sizes of construc- 
tion. The program has been tested by simulation of a h i 
system of energy production, storage and consumption. It is 
that its predictions will be compared with data obtained an 
experimental program currently in progress. (Author) (GRA) 


Heat through wind. Gesund.-Ing.; 96: No. 11, 314(1975). 
A brief survey is presented of the projects on the utilization of 
wind power currently in progress in the FRG and USA. 


TURBINE DESIGN AND OPERATION 
REFER ALSO TO CITATION(S) 34420, 34447, 35469 


34452 Wind-power plant. German(FRG) Patent 
26 Aug 1976. 49p. (In 
8 figs. Available from Dt. feu, Muenchen (FRG). 
The invention is concerned with a wind-power plant whose 
rotor axis is pivoted in the supporting structure and swingable 
around an axis of tilt, forming an angle with the rotor axis and the 
vertical axis, and allowing precession of the rotor. On changes of 
wind direction an electric positioning device is moving the rotor axis 
into the new direction in such a way that no precession forces are 
exerted on the supporting structure and this one may very easily be 
held. Instead of one rotor, also a t with two coaxial, co-planar 
countercurrent rotors may be used. h of the two countercurrent 
rotors is carrying a number of magnetic poles, distributed all over 
the circumference, acting together with the magnetic poles of the 
other rotor. At least the poles of one rotor have electric line 
windings being connected by leads with a collector so that the two 
rotors form the two parts of a power generator being each rotatable 
with respect to the other (‘stator’ and ‘rotor’). 


34453 Wind turbines with vertical main axes and with vertically 
standing turbine blades rotating round their own vertical axe and 
which are placed in the best position for the direction of wind over 
toothed gears. Pickel, H. German(FRG) Patent 2,506,584/A/. 16 Sep 
figs. Available from Dt. Patentamt, Muenchen (FRG). 
The discovery concerns a wind turbine rotating round a 
vertical axle with vertically standing turbine blades rotating round 
their own vertical axle. The turbine rotates round the bearing mast 
and several such turbines can be arranged so as to save space. The 
turbine blades are adjusted over the toothing gears, which are, e.g., 
re system, to suit the wind direction 
at time. 


POWER CONVERSION SYSTEMS 
REFER ALSO TO CITATION(S) 34342, 35464 


Univ., M ). pp 93-107 of I 
iniv., Morgantown). pp 93-107 of In 

annual UMR-MEC conference on energy. Mor, J.D. (ed.). North 
Hollywood, CA; Western Periodicals Co. '(1976). 

From 2. annual UMR-MEC conference on energy; Rolla, 
Missouri, United States of America (USA) (7 Oct 1975). 

See CONF-7510146—. 

This paper presents two alternatives to the shrouded propel- 
ler wind energy concentrator. Their operation is based on generating 
a low-pressure area, with high local wind velocity, around the 
windmill rotor. The two types of wind energy concentrators consid- 

ype” concentrator where a vertical 


type” concentrator where a horizontal vortex is generat- 

ed by a vertical high-lift wing of finite span. The high local wind 

energy inside the vortex is harnessed by a horizontal-axis 

rotor. The ormance parameters such as the power concentration 

ratio and area ratio were determined theoretically. 
Some preliminary experimental data are included. (auth) 


ELECTRIC POWER ENGINEERING 


REFER ALSO TO CITATION(S) 33629, 35372 


POWER PLANTS AND POWER GENERATION 
REFER ALSO TO CITATION(S) 33800, 35453, 35458, 35502, 35548 


PF WIND ENERGY 3537 
34449 Energiequellen fuer morgen. Nichtnukleare-nichtfossile 
Primaerenergiequellen. T. 3. Nutzung der Windenergie. (Energy 
Europe and especially to the FRG. In the following chapters 1) the 
historical development of the wind ye converters is explained; 
2) free-driving and wind turbines with a shell and their power values 
are discussed, 3) the advantages and disadvantages of several wind 
turbines and rotors are compared, 4) the present level of technology 
is explained and the future possible development of the wind con- 
verters is estimated. The calculation of the conversion efficiency, the 
: availability of secondary energy and the technically utilized wind 
energy potential is based on the two-wing wind converter with 
horizontal axis. Fundamentals are wind energy utilization systems of 
3 MW and 1 MW and small systems. Relatively briefly explained are 
ways to store the secondary energy produced. Electro-chemical, 
heat- and pump storages and pressure-air-storage gas turbines are 
| discussed. The chapter ‘aspects of utilization’ shows briefly environ- 
cost 
costs 
with 
cylinder or vertical flat surface is used to produce hi 
pe velocities around two _ vertical-axis rotors, and (2) 
$4.00. 
rinted 
gy re- 
gram 
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34455 Necessity of the regional supply system for the develop- 
ment of the German electric power industry. Brachmann, E. (Han- 
nover-Braunschweigische Stromversorgungs-A.G., Hannover (Ger- 
many, F.R.); Arbeitsgemeinschaft Regionaler xe 4-4 
Unternehmen (ARE) e.V., Hannover (Germany, F.R.)). Energie; 
No. 6/7, 207-209(Jun 1976). (In German). 

In the last decades an enormous concentration in the electric 
power production has taken place in Germany. In 1974 only 9 large 
companies produced 64% of ll the electric power, whereas the rest 
comes from some 300 smaller plants. 


34456 Economy of Japanese thermal power plants. A survey. 
Arch. ———— 30: No. 9, 777-780(Sep 1976). (In German). 
tab.; 3 refs. 
A high economy is characteristic for J; thermal power 
oe. The fuel consumption per KWh aro 1970 was on average 
8 g or 341 g per KWh delivered. 


COOLING AND HEAT TRANSFER EQUIPMENT AND 
SYSTEMS 


REFER ALSO TO CITATION(S) 34482, 35114 


34457 (AED-Conf—76-447-006) Effects of wet cooling towers on 
weather and climatic conditions. Faust, R. (Deutscher Wetterdienst - 
Wettersamt, Essen (Germany, F.R.)). 1976. 10p. (In German). NTIS 
(US Sales Only). 

From Recent developments in the radiological environmental 
protection of nuclear facilities. IRS experts’ talk 1976; Koeln, Ger- 
many, F.R. (28 Oct 1976). 

2 tabs.; 7 refs. 

Type and efficiency of the occuring process are treated in 
connection with the important external conditions. The description 
of the direct effects and the indirect as well leads to the conclusion 
that thorough investigations of environmental influences by wet 
cooling towers have to be carried out in a few particular cases only. 


34458 (ICP—1105) Pilot-plant feasibility studies of a fluid-bed 
cooling tower. Ahrens, P.C. (Idaho National Engineering Lab., Idaho 
Falls (USA)). Mar 1977. Contract EY-76-C-07-1540. 27p. P ‘03; MF 


A0l. 

Surface-to-bed heat transfer coefficients, fluidization quality, 
and bed pressure drops were studied experimentally using finned 
tubes in a shallow fluidized bed of sand. The experimental cooling 
tower was 5 ft square in cross section. Surface-to-bed heat transfer 
coefficients of approximately 30 BTU/hr-ft? were measured. 


34459 Analytical and experimental investigation of density cur- 
rents in sidearms of cooling ponds. Sturm, T.W. Iowa City, IA; Univ. 
of Iowa (1976). 142p. University Microfilms Order No. 76-26,337. 

Thesis (Ph. D.). 

The behavior of density currents in promoting surface heat 
loss in sidearms of cooling ponds is investigated. A description of the 
physical processes which give rise to density currents is presented, 
with special emphasis on the role of the gravity force and the 
horizontal density gradient that is maintained by surface cooling. 
Boundary-layer approximations are applied to the governin, ing eat ~ ge 
tions of momentum, thermal energy, and continuity to 
mathematical formulation for the flow of density currents. With 
some further simplifications, a closed form solution to the ae 
equations is determined. The resulting solutions for the velocity 
temperature fields are unrealistic in terms of magnitude because of 
the neglect of depth variation. A more realistic solution is obtained 
by solving the governing equations numerically, with the effects of 
depth variation in the flow direction, nonlinearity of the surface heat 
transfer process, and interaction of the velocity and temperature 
field all included. Correlation of the numerical results is presented to 
allow a | sea gg estimate of heat loss from a sidearm. The 
results of experiments, in which density currents were produced in a 
laboratory sidearm by means of an external heat source, also are 
presented. Good agreement between the numerical and experimental 
results is demonstrated. 


34460 Analysis of different types of dry—wet cooling towers. 
Cheng, M.S. Iowa City, IA; Univ. of Iowa (1976). 189p. University 
Microfilms Order No. 76-26,272. 

Thesis (Ph. D.). 

A comprehensive computer code has been developed for the 
assessment of the economics of various types of combination dry-wet 
cooling towers for electric power plants. The model considers the 
basic thermodynamics of wet (evaporative) and dry (conductive) 


heat transfer, steam turbines, and condensers and the influence of 


different power loading patterns and changing meteorological condi- 
tions, as well as the various economic parameters. In the latter 
category are the capital costs associated with the equipment as weil 
as the lost capacity at extreme meteorological conditions, and the 
operating costs resulting from fuel consumption, cooling water 
usage, maintenance of the cooling systems, internal —— uire- 
ments, and underproduction of energy. These factors oa & 
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scribed and discussed in some detail. The computer models have 
been used to study the thermodynamic and economic performance 
of several parallel air _ and series air path dry-wet cooling tower 
pn oy In addition to demonstrating the general usefulness 
of the models, the results have enabled the identification of several 
promising configurations which seem attractive in their economic, 
water conservation and fog abatement aspects. In particular, it is 
found that parallel air path towers are more flexible and effective 
than comparable series air path configurations. Of the different t 

of parallel air path towers, the most favorable one is also 
simplest, namely the one in which separate dry and wet units of 
conventional design are utilized simultaneously. Finally, it is evident 
that combination dry-wet cooling towers are economical in compari- 
son with conventional wet towers when the cost of water is suffi- 
ciently high. 

34461 Cooling tower. Norbaeck, P.; Heneby, H. (to Aktiebola- 
get Carl Munters). German(FRG) Patent 2,361, i16/C/, 22 Jan 1976. 
4p. (In German). 

2 figs. 

Cooling towers to be transported on road vehicles as a unit 
are not allowed to exceed certain dimensions. In order to improve 
the efficiency of such a cooling tower (of cross-flow design and box- 
type body) with — dimensions, it is proposed to arrange at least 
one of the scrubbing bodies displaceable within a module or box. 
Then it can be rn tar out of the casing into working —. 
thereby increasing the front surface available for the inlet o: (and 
with it the efficiency) by nearly a factor of two. 


34462 Air radiator cooling tower. Kasanowitsch, B.B.; Santur- 
ian, G.R.; Fistschenko, P.A.; Budnyatsky, D.M.; 
Abopdehenion F.C.; Oganesian, T.R ; Kasarian, ES.; Dschanbaew, 
Ww, Al. German(FRG) ’Patent 2,459, 426/A/. 24 Jun 
‘Cin German). 

figs. Available from Dt. Patentamt, Muenchen (FRG). 
Description of an air cooled system. Forcing the coolant to 

slight vibrations prevents it from freezing. 


34463 Steel cooling towers give wood the cold shoulder. Process 
Eng.; 45-46(Feb 1977). 

The advantages of steel a towers over wooden cooling 
towers are discussed, and examples of new shapes and packings for 
steel towers are described. (LCL) 


34464 Cooling-water supply with self-adjusting hydrau- 
lics. Mikolics, S.; Ziegler, K.; Homola, V. (to Novex Talalmanyfej- 
lesztoe es Ertekesitoe Kuelkereskedelmi Rt.). US Patent 4,006,596. 8 
Feb 1977. Priority date 25 Jul 1973, yy : 

Cooling water is supplied to a load, e.g., a thermal-power 
station, from a source of water such as a lake or stream susceptible to 
changes in level. The system comprises a first pump drawing water 
from the source, a filter arrangement downstream of the first pump, 
a duct downstream of the filter arrangement and a second pump 
connected between the duct and the input side of the load. The 
downstream side of the load, from which the warm water emer, 
is passed through a second duct and then preferably throu; 
warm-water level control arrangement before being disposed in a 
sink or other basin. A connection between the discharge duct and 
the feed duct is ently maintained and allows water to flow 
from the feed duct to the discharge duct or vice versa in dependence 
upon the relative quantities of liquid displaced by the pump. As a 
result, the water fed through the second pump can have its tempera- 
ture adjusted by mixing with warm water automatically. 


POWER CYCLES 
REFER ALSO TO CITATION(S) 33613, 34472, 34473, 34474, 34496 


34465 (N—76-23696) % | Conversion Alternatives 
(ECAS), Westinghouse Phase 1. Vol. V: combined gas-steam turbine 

cycles. Final report. Amos, DJ; Foster-pegg, R.W.; Lee, R.M. 
(Westinghouse Research Labs., Pittsburgh, Pa. (USA)). 12 Feb 1976. 
Contracts NAS3-19407; -B(49-18)-1751. 114p. (NASA-CR—134941- 
V-5; .5-V-5). S $5.50. 


was investigated for selected combined cycle power plants. Results 
indicate that it is possible for combined cycle gas-steam turbine 
power plants to have efficiencies several point higher than conven- 
tional steam plants. Induction of low pressure steam into the steam 
turbine is shown to improve the plant efficiency. Post firing of the 
boiler of a high temperature combined cycle plant is found to 
increase net power but to worsen efficiency. A gas turbine pressure 
ratio of 12 to 1 was found to be close to optimum at all gas turbine 
inlet temperatures that were studied. The coal using combined cycle 
plant with an integrated low-Btu was calculated to have a 


plant efficiency of 43.6%, a capitalization of $497/kW, and a cost of 
of 6.75 mills/MJ (24.3 mills/kwh). This combined cycle 
plant should be considered for base load power generation. 
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34466 (N—76-23698) Energy Conversion Alternatives Study 
(ECAS), Westinghouse Phase I. Vol. VII: metal vapor Rankine top- 
bottoming cycles. Final Deegan, P.B. (Westing- 
house Research Labs., Pittsburgh, Pa. (USA)). 12 Feb 1976. Con- 
tracts NAS3-19407;E(49-18)-1751. + (NASA-CR—13494]-V- 
Ti-i2. 

Adding a metal vapor Rankine topper to a steam cycle was 
studied as a way to increase the mean temperature at which heat is 
added to the cycle to raise the efficiency of an electric power plant. 
Potassium and cesium topping fluids were considered. Pressurized 
fluidized bed or pressurized (with an integrated low-Btu gasifier) 
boilers were assumed. Included in the cycles was a pressurizing gas 
turbine with its associated recuperator, and a gas economizer and 
feedwater heater. One of the ternary systems studied shows plant 
efficiency of 42.3% with a ag italization of $66.7/kW and a 
cost of electricity of 8.19 mills/MJ (29.5 mills/kWh). 


Approximation of tabulated thermodynamic data for pur- 
optimization of two-phase liquid-metal power cycles. Kozlov, 

V.B.; Karpenko, I.P. Heat Transfer - Sov. Res.; 8: No. 2, 49-54(1976). 
Methods of utilization of tabulated thermodynamic properties 

of liquid-metal working fluids in computer calculations for purposes 
of optimization of power _ are presented. Over a given tem- 
perature range of the two-p! flow the properties are represented 
as linear functions of the saturation temperature. Errors in determin- 
ing the properties over a given temperature range are evaluated. 
Given the allowable error in determination of the properties, the 
a ee range over which the method is applicable is 


34468 Waste treatment advances: hot gas purification. Zabo- 
lotny, E.R.; Kuhr, R.W. (Stone and Webster Engineering Corp., 
Boston). Chem. Eng. Prog.; 712: No. 10, 69-74(Oct 1976). 

The success of a pro to demonstrate the feasibility of 
pressurized fluidized bed boiler combined cycle power plants may 
depend on developing a very collection device 
capable of operating in both reducing oxidizing atmospheres at 
temperatures to about 1500°F and on hydrogen sulfide removal 
systems. Progress in developing these systems is described. Studies 
completed to date indicate that the feasibility of hot fuel gas purifica- 
tion in combined-cycle power generation depends upon the type of 
coal and coal gasification process, demonstration of satisfactory 
particulate removal system performance, demonstration of satisfac- 
tory chemical and mechanical properties of the hot sulfur absorbent 
in a commercial operating situation, development of a satisfactory 
hot absorbent regeneration system, and capital cost related factors. 
Analyses to date support continuation of the hot process develop- 
ment program, promising a typical increment in thermal efficiency 
of between | and 4 percent, which will save about 20 ton/hr of coal 
at 1,000 MW capacity. 


WASTE-FUELED SYSTEMS 


34469 (MERC/SP—76/4, pp 80-92) Utilization of municipal 
wastes in coal burning power plants. Klumb, D.L. (Union Electric 
Co., St. Louis). 1976. 

From 4. international ash utilization symposium; St Louis, 
Missouri, United States of America (USA) (24 Mar 1976). 

In Ash utilization. 

A discussion is given of the Solid Waste Utilization System 
(SWUS), an 8000 ton per day facility for burning suitably prepared 
solid waste and capable of using essentially all of the solid waste 
generated in the 4500 square mile St. Louis ine region with 
a population of about 2.5 million. The SWUS, currently under 
construction and scheduled for operation in 1977, is expected to 
ge y an environmentally sound, economical system and provide 
ior the conservation of irreplaceable fossil fuels and metals. A 
description is given of collection and transport; processing facilities; 
boiler charging systems; solid waste, bottom ash, and fly ash charac- 
teristics; environmental effects; and economics. (PMA) 


34470 Jet reaction turbine with rotating combustor for burning 
K.G. (to Faith Industries, Inc.). US Patent 


slurry fuels. Cervenka, 
4,006,591. 8 Feb 1977. Filed date 11 Aug 1975. 12p. 

A reaction turbine is described for burning fuel in a reaction 
rotor having jet tubes through which the products of combustion 
within the rotor are discharged. The turbine has air compressor 
stages turning with the rotor and delivers heated compressed air into 
the rotor. The turbine has a fuel injector extending into a combustion 
chamber within the rotor to spray fuel into the chamber where it is 
ignited after mixing with the compressed air. The chamber and the 


rotor is y desi; to burn slurry fuel without being clogged 


COMPONENTS 


REFER ALSO TO CITATION(S) 33614, 33799, 33801, 34465, 
34466, 34496, 35593, 35595 


(AD-A—028774) Development of a fluidic control system 

for a gas turbine generator set. Contractor's report, 15 Nov 1974—30 

Apr 1976. Hoglund, M.J. (AiResearch Mfg. Co. of Arizona, Phoenix 

(USA)). Sep 1976. Contract DAAG39-75-C-0076. 67p. NTIS $4.50. 

The results of a program conducted to evaluate the applica- 

tion of fluidics to an automatic start sequence and protective control 

system of an auxiliary power gas turbine engine are presented. The 

the engine selection, control design, and test 

Logic Pack. The 

pro successfully demonstrated by engine test that fully automat- 

ic control of a gas turbine engine with fluidics is feasible and that the 

protective functions required for safety may be incorporated into 
this control by means of fluidic technology. 


34472 (N—76-23693) Energy Conversion Alternatives Study 
(ECAS), Westinghouse Phase 1. Vol. II: materials consideration. Final 
report. Thomas, D.E. (Westinghouse Research Labs., Pittsburgh, Pa. 
(USA)). 12 Feb 1976. Contracts NAS3-19407;E(49-18)-1751. 306p. 
(NASA-CR—134941-V-2;REPT—76-9E9-ECAS-RLV.2-V-2). 
NTIS $9.75. 

Seri-12. 

Extensive studies are presented which were carried out on 
materials behavior in nine advanced energy conversion systems 
employing coal and coal-derived fuels. The areas of materials behav- 
ior receiving particular attention in this regard are: (1) fireside 
corrosion and erosion in boiler and heat exchanger materials, (2) 
oxidation and hot corrosion of gas turbine materials, (3) liquid metal 
corrosion and mass transport, (4) high temperature steam corrosion, 
(5) compatability of materials with coal and MHD seed, (6) 
reaction of materials with impure helium, (7) allowable stresses for 
boiler and heat exchanger materials, (8) environmental effects on 
mechanical —— and (9) liquid metal purity control and instru- 
mentation. Such information was then utilized in i 
materials for use in the critical components of the power systems, 
and at the same time to identify materials problem areas and to 
evaluate qualitatively the difficulty of solving those problems. S 
cific materials recommendations for critical components of the nine 
advanced systems under study are contained in summary tables. 


34473 (N—76-23695) Energy Conversion Alternatives Study 
(ECAS), Westinghouse Phase 1. Vol. IV: open recuperated and bot- 
tomed gas turbine cycles. Final Amos, D.J.; Grube, J.E. 
(Westinghouse Research Labs., Pittsburgh, Pa. (USA)). 12 Feb 1976. 
Contracts NAS3-19407;E(49-18)-1751. 117p. (NASA-CR—134941- 
V-4;REPT—76-9E9-ECAS-RLV.4-V-4). S $5.50. 

Open-cycle porenes gas turbine plant with inlet tempera- 
tures of 1255 to 1644 K (1800 to 2500 KR and recuperators with 
effectiveness values of 0, 70, 80 and 90% are considered. A 1644 K 
(2500 F) gas turbine would have a 33.5% plant efficiency in a simple 
cycle, 37.6% in a recuperated cycle and 47.6% when combined with 
a sulfur dioxide bottomer. The distillate burning recuperated plant 
was calculated to produce electricity at a cost of 8.19 mills/MJ (29.5 
mills/kWh). Due to their low capital cost $170 to 200 $/kW, the 
open cycle a ge plant should see duty for peaking and 
intermediate duty. 


of the fluidic controller known as an Engine 


34474 (N—76-23697) Energy Study 
(ECAS), Westinghouse Phase 1. Vol. VI: cle gas turbine 
systems. Final report. Amos, D.J.; Fentress, W.K.; Stahl, W.F. 
(Westinghouse Research Labs., Pittsburgh, Pa. (USA)). 12 Feb 1976. 
Contracts NAS3-19407;E(49-18)-1751. 154p. (NASA-CR—134941- 
S $6.57. 

i-12. 

Both recuperated and bottomed closed cycle gas turbine 
systems in electric power plants were studied. All systems used a 
pressurizing turbine coupled with a pressurized furnace to heat 
the helium for the closed cycle gas turbine. Steam and organic 
vapors are used as Rankine bottoming fluids. Although plant effi- 
ciencies of over 40% are calculated for some plants, the resultant 
cost of electricity was found to be 8.75 mil (31.5 mills/kWh). 
These plants do not appear practical for coal or oil fired plants. 


34475 (N—76-23702) Energy Conversion Alternatives Study 
(ECAS), Westinghouse Phase 1. Vol. XI: advanced steam systems. 
Final report. Wolfe, R.W. (Westinghouse Research Labs., Pitts- 
burgh, Pa. (USA)). 12 Feb 1976. Contracts NAS3-19407;E(49-18)- 
1751. 315p. (NASA-CR—134941-V-11;REPT—76-9E9-ECAS- 
RLV.11-V-11). NTIS $9.75. 

Seri-12. 

A parametric analysis was made of three types of advanced 
steam power plants that use coal in order to have a comparison of 
the cost of electricity produced by them a wide range of primary 
performance variables. Increasing the temperature and pressure of 
the steam above current industry levels resulted in increased energy 
costs because the cost of capital increased more than the fuel cost 
decreased. While the three plant types produced comparable ener; 
cost levels, the pressurized fluidized bed boiler plant produced 
lowest energy cost by the small margin of 0.69 mills/MJ (2.5 mills/ 
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kWh). It is recommended that this plant be designed in greater detail 

to determine its cost and performance more accurately than was 
pay in a broad —— study and to ascertain problem areas 
which will require development effort. Also consid are pollution 
control measures such as scrubbers and separates for particulate 
emissions from stack gases. 


34476 (PB—257752) Development of system for monitoring in- 
Yeakley, L.M. (Southwest Research Inst., San Antonio, Tex. 
Canes Jan 1976. 77p. NTIS $5.00. 
a first step in developing a system for monitorin 

service ‘ane in power plant piping systems, SORI develo a 
laboratory tested a biaxial, long-life, high-temperature strain trans- 
ducer. The transducer used a variable shield capacitance principle, 
and in laboratory tests had a resolution of 20 ue (0.01% full range) 
and a drift rate of 6 ue/hour (0.003% full range) at 1100F. Its 
resolution and drift compared favorably with the best characteristics 
of commercially available uniaxial strain transducers. Also, the dif- 
ferential capacitance design provided for in-service calibration of the 
transducer. Future development cf the strain monitoring system will 
include field evaluations in operating fossil and nuclear power plants. 


34477 Heat exchanger, particularly for direct air condensation. 
Vollhardt, F. (to SAG Siegener A.G.). German(FRG) Patent 
ee 28 Aug 1975. 11p. (In German). 


Th invention described relates to a heat exchanger, especial- 
ly for the direct air condensation of turbine exhaust steam from 
power plants. The heat exchangers of this type previously used are 
very expensive. The task of this invention is simplification of produc- 
tion and particularly to make it possible to reduce the cost of 
apes | The exchangeable pipes consist of thin-wallec, unbrea- 

le plastic hoses, whose thicknesses are less than 100 ».. The hoses 
display different thicknesses in their length. Their cross-sections are 
The hoses are inclosed by a grating or 


34478 Control system for energy generators. Durrant, O.W.; 

Walker, R.R. (to Babcock and Wilcox Co.). German(FRG) Patent 
2,518,353/A/. 13 Nov 1975. 21p. (In German). 

3 Available from Dt. Patentamt, Muenchen (FRG). 

A control device for an electricity generation system consist- 

of steam generator and turbo-generator is described, which 

quick load changes and a switch-off during low demand. 


34479 for & enthalpy of water 
vapor and its omen power stations. Itschner, B. 
Regelungstech. oer 18: No. 10, 274-278(1976). (In German). 

4 figs.; 4 refs. 

The introduction of enthalpy as an auxiliary control param- 
eter is explained. For evaluating enthalpy from the state variables 
pressure and temperature, an analog computer setup composed of 
elements is presented, giving a correlation between the state varia- 
bles pressure, temperature, and enthalpy in the superheated region 
similar to Koch’s equation of state. Experience gained from experi- 
ments is discussed. 


34480 — generator operated on lignite or ao 
susceptible to Pope precht, M. (to Kraftwerk Union 2 
German(F RG) Patni Patent 2,004,141/B/. 20 Mey 1976. 3p. (In German 
3 figs. Available from Dt. Patentamt, Muenchen (FRG 
g on lignite or other fuels 
susceptible to ashing is described. The generator has a vertical 
combustion chamber followed by a horizontal flue. At least in the 
area transition to the tal flue the combustion chamber is 
surrounded by walls of ner oy tubes welded together. The tubes of 
the rear wall of the combustion chamber pass through the horizontal 
flue so as to form a passage for the flue gas. This design is to make 
for a uniform distribution of the velocity and temperature of the gas 
stream through the flues installed downstream of the combustion 
chamber. The invention is explained in more detail by one embodi- 
ment. 


34481 Steam accumulator plant. Beckmann, G.; Gilli, P.V. (to 
Waagner-Biro A.G.). German(FRG) Patent 2,458,961/A/. 16 Jun 
1976. fe (In German). 


a the station requirement of steam accu- 
ucing peak energy the claims 
propose the following steps: the superheating accumulator should be 
constructed as a pressure accumulator; hot water is taken from this 
accumulator and, after cooling, is fed into the main accumulator. 
The possibility of spraying the cooled hot-water from the superheat- 
ing accumulator into the main accumulator, or of feeding it into the 
expansion steam generator. 
bowski, we 26: No. 

10, 380-587(Oct 
1976). (In German 
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4 4 refs. 

py lant with alternative black coal or oil firing, 
available for ium load power generation since the of the 3rd 
quarter of 1976, is described. 


34483 Steam generators with a operational excess 
pressure of up to 0.5 bar (low-pressure steam generator). Arbeitsschutz 
(Cologne No. oe 399(Oct 1976). (In German). 
Material, manufacture, outfitting, installation, and examina- 
tion of steam generators with a permissible excess pressure of up to 
0.5 bar are considered. 


34484 Design features of steam turbines. Srivastava, K.D.; Soni, 
S.K. (Maulana Azad Coll. of Technology, Bhopal, India). Indian 
East. a od 118: No. 10, 451-454(Oct 1976). 

various design features and component characteristics of 
steam turbines are discussed with a comparative study of marine, 
conventional and nuclear power turbines. 


34485 Use of the computer for the control and regulation in the 
thermal power station. Unbehauen, H. (Bochum Univ. (Germany, 
F.R.). Lehrstuhl fuer Elektrische Steuerung und Regelung), = 
mann, J. (Stutt an ee (TH) (Germany, F.R.). Inst. fuer V. 
renstechnik Dampfkesselwesen). Brennst.-Waerme-Kraft; os No. 
11, . (In German). 

As the use of the computer for supervising and optimising the 
processes in the thermal power station has been extensively dealt 
with by J. Edelmann in BWK 28 (1976) no. 7, p. 270/76, a similar 
survey is given in the article for the use of the computer for 
problems of control and regulation in the thermal aod station. 
Critical annotations and an evaluation of various proposals for their 
solution supplement this compilation. 


34486 Fuel engineering problems with combined gas turbine/ 
steam turbine units. over from gas turbine to fresh-air 
pay Unseld, H. (Chemische Werke Huels, Marl/Recklinghau- 
sen (Germany, F.R.)); Grothe, F.K. (Balcke-Duerr A.G., 

(Germany, F.R.)). VGB Kraftwerkstech.; 56: No. 11, 693- 
1976). (In German). 
16 figs.; 6 refs. 

In the past few years, a number of power station units has 
serves as air supply unit for the 
boiler furnace. Part of plants already went into tion, so 
that there is experience from several sides. All the combi plants 
already built are equipped with draft fans as stand-by units. The most 
power. In order to be able to fault without ee 


inside 
a2 
can 


in 

MW 
es be 
fluctu- 
and thus 


parameters ¢ . 500 MW 

generating unit starting conditions. Davydov, N.I.; Kozlov, 

V.N.; Svechnikov, A.A.; Borisov, N.M. Therm. Eng. (USSR) (Engl. 
Transl); 23: No. 1, 29-31(Jan 1977). 

Translated from Teploenergetika; 23: No. 1, 31-33(Jan 1976). 

for a 500 MW steam turbine- 


generating unit. The complex includes a 

pressure controllers, controllers of the thermal ofthe turbine 

of the steam generator (fuel and feed controllers), and 
controllers of the main steam and reheated 


| ro 1s on | two units 
of the ‘Chemische Werke Huels AG’. 

34487 Early detection of damage in steam turbines from the 
temperature transmission behavior of groups of structural parts. Breit- 
kopf, G. (Karlsruhe Univ. (TH) (Germany, F.R.). Inst. fuer Ther- 
mische Stroemungsmaschinen). Brennst.-Waerme-Kraft; 28: No. 12, 
459-463(Dec 1976). (In German). 

11 figs.; 4 refs. Part of a thesis by the author. 

The calculating method of the temperature 
system ‘steam-contact wall’ shows how certain damage 
turbine altcr the frequency response curve of the tem 
structural parts or Bion of structural parts. Tests on 
turbine have proved that such frequency response cu 
measured with sufficient accuracy by the natural temperat} 
ations in the steam, without operational disturbance, 
checked in respect of dangerous alterations. 
of the generating unit makes it _ to automate the main 
continuous processes of a start uP, i.e., variation in pressure and 
_ of steam, 7 of the turbine, and 7 | of the 
tures. The control circuits are arranged on the basis of all-purpose 
equipment used for automation of the entire generating unit. 
34489 Automatic chemical supervision of corrective treatment to 
feedwater and condensate of supercritical thermal power station gener- 
ating units using ammonia and hydrazine. Zhivilova, L.M.; Nazar- 
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enko, P.N.; Sinitsyn, V.P.; Shcherbakova, K.N.; Simonov, A.V. 
Therm. Eng. (USSR) (Engl. Transl.); 23: No. 1, ” 32-36(Jan 1 
Translated from Teploenergetika; 23: No. i, yey 2 
For a number of years the station staff and 
automatic chemical supervision of them. In partic a new system 
of automatic supervision of the corrective treatment of feedwater 
and condensate using ammonia and hydrazine was developed and 
-_ ted. Control of the reagent additions was carried out indi- 
continuously measuring the pH and the electrical conduc- 
vity of the treated water and also by periodically determining the 
ammonia and excess hydrazine concentrations. The effectiveness of 
the treatment during operation was assessed from the contents of 
oxygen and corrosion products—iron and copper—in the water. 
These tests showed that the equipment and methods used were 
simple and reliable, that automatic chemical monitoring of oe 


of the air screw and chamber pumps 
of pulverized coal. Vtyurin, Yu.N.; Mikhailov, N.M.; 
_ P.P. Sov. Power Eng. (Engl. Transl); 6: No. 1, 4-8(Jan 
Translated from Elektr. Stn.; 6: No. 1, 16-19(Jan 1977). 


In 1968 an 800 Mw 
This plant wes fueled by 


operation. 


water system of the TGMP-314A boiler. Bogomol, 
A.A. (Southern Div. of ORGRES, Lvov). Sov. Power ‘Eng. (Engl. 
Transl); 6: No. 1, 1977). 
Translated from Elektr. Stn.; 6: No. 1, 25-27(Jan 1977). 


straight-through supercritical 
other single-housing TGMP-31 boilers in that i it has a steam separa- 
chamber screens. performance of this boiler was evaluated. It 
was concluded that the TGMP-314A boilers have poor flexibility 
characteristics in comparison with other single-housing boiler units 
for 300 MW power units and this is caused by the change of the site 
of installation of the built-in separator unit in the boiler steam-water 
TGMP-314A boiler unit during start-up is 1.5 to 1.7 
than in other types of boilers for 300 MW monounits; and in 
ve the flexibility characteristics of the TOMP-314A boiler the 
built-in separator unit should be installed 
screens, as calculated to provide a steam enthalpy 
34492 Test stand studies of turbogencrator 
.R.; ich, V.S.; Klepfish, R.B.; Xorinevskii, Yu.A. 
A.L; Sidorov, A.M. Sov. Power Eng. (Engl. Transl); € 
27 1977). 
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ety ooling of 

t is su; not to ge cooling water of power 
plants into cooling towers, rivers or lakes, but to use it to heat 
greenhouses, apartments and other buildings. 


34495 District heating by a boiling water reactor. Jack, W. 
(Kernforschungsanlage Juelich ‘GmbH. (Germany, FR). Pro- 
Siver EG Systemforschung und Technologische Entwickl 

(Gesamthochschule) F.R.)); This- 


in Technik und Wirtschaft 
Gabi, y, F.R.)). Brennst.-Waerme-Kraft; 28: No. 
11, 415-421(Nov (In 


From IAEA-Advisory Group sia Mar 170. urban district heat- 
ing using nuclear heat; Vienna, Austria (15 
6 figs.; 7 tabs.; 18 refs. 


rounding the nuclear power sation are used to survey the srcture 
of demand, the line running and the costs of district supply, as 
well as the problem involved in heat extraction at the power station 
and the connecting costs of the consumer. 


REFER ALSO TO CITATION(S) 34252, 34465, 34466, 34473, 
34474, 34860, 35438, 35440, 35441, 35454 


34496 (N—76-23692) Energy Study 
(ECAS), Westinghouse Phase 1. Vol. I; introduction and summary and 
Fina! report. Beecher, D.T. (Westinghouse Re- 
Pa. (USA)). 12 Feb 1976. Contracts NAS3- 
Sp. (NASA-CR—134941-V-1). NTIS $7.75. 
using coal or 
; They are; (1) open-cycle gas 
2 combined gas-steam turbine cycles, (3) closed-cycle gas 
turbines, (4) metal vapor Rankine ing, (5) open-cycle MHD; (6) 
closed-cycle MHD; ay ate ; (8) advanced steam; and 
©) fuel cell systems. The economics, resource requirements, 
and performance criteria for the nine concepts are discussed. 


(N—76-23694) 
Westinghouse 


assumptions. 
search Labs., Pittsbur, 
19407; 


34497 


low-btu 

Labs., Pittsburgh, Pa. 
19407;E(49-18)-1751. 52Ip. 


Hamm, J.R. (Westinghouse 
SA)). 12 Feb 1976. Contracts NAS3- 
— 


processes, and pollution 

determining the performance, costs, energy costs, and natural 
resource requirements of each 


po L.K. Thome S. Inst. = 


and operation. 
No. 10, 286-298(Oct 1976). 

Twenty-fourth Bernard Price Memorial lecture read before 
the Institute in Johannesburg on Thursday, 22 Jan 1976 before Natal 
Centre on Tuesday, 27 Jan 1976, and before the Cape Western 
Centre on Thursday, 29 Jan 1976. 


3541 
to a bus bar lead passing out of the tank to one of the phases of the 
electrical power system supplied by the plant. A small portion of the 
jet of hot solution is ne while travelling to the electrode to 
the collecting grid thereby to establish an electrical connection from 
the bus bar lead through the electrode to the collecting grid. A 
supplementary water distributor located in the tank above the tubu- 
lar electrode and bus bar lead replaces the vaporized water and 
simultaneously sprays water having a low electrical conductivity 

: onto the supports for these two components so as to wash off any 
deposits of the highly conductive brine solution which is sprayedin. 
A sump located at the bottom of the tank returns the fluid collecting 
in = by a pump to the inlet of the steam boiler through a non-return 
valve. 
WASTE HEAT UTILIZATION 
REFER ALSO TO CITATION(S) 35325, 35328, 35457 

: : 34494 Commercial utilization of the cooling water of power 
characterize the corrosivity of the water, and that hydrazine should 
be added to the condensate circuit before the brass-tubed low- Oe dnGemey German(FRG) Patent 2,404,024/A/. 7 Aug 1975. 
plant in the USSR was put in 
ulverized anthracite coal which 
300 mm-dia pipes a distance of 
ion of these pumps led to the 

additional installation of a two-chamber pneumatic pump for aiding 

in the coal fines transport. The design, operation, performance 

testing, and performance of the pumps and pneumatic transport 

system are described. (LCL) 

installation ¥ separa steam ne Geveiopime! O OCalio 

varia) for nuclear power stations and the problem of optimal waste 
heat utilisation were the impetuses for an investigation which shows 

the possibilities for a nuclear district heating system in association 

1200 MW generators make further improvement in such seals vital. m7 et Conversion Alternatives Study 

The most important requirements for hydrogen seals are gas —_ (ECAS), 1. Vol. III: combustors, furnaces and 

ness, provision of bushing and oil heating levels allowable according 

to operating conditions, and maintenance of hydrogen purity within 

% assigned limits. Results of test stand studies showed significant 

overheating of the seal bands. Causes of this overheating are ana- 

lyzed and methods for eliminating such overheating are presented. 

(LCL) Information is = the design, operat- 

F ing characteristics, cost, and development status of c reparation 

34493 Fast actuating water resistor. Bernasconi, F. (to BBC po combustion low-Btu 

Brown Boveri and Company Ltd.). US Patent 4,009,462. 22 Feb rocesses, low-temperature carbonization processes, desulfurization 

1977. Priority date 12 Dec 1°74, Switzerland. 6p. 

A fast actuating water resistor of high power is described 

which is especially for use in thermal power plants for transient 

assumption of loads in the event of a rapid reduction in load in the 

electrical system supplied by the plant or faults within the system. 

The resistor includes a low-pressure steam boiler containing a pres- 

surized hot highly conductive aqueous solution such as brine which 

is ejected from a ring-shaped nozzle producing an annular conical jet 

y = * tubular electrode having a truncated conical con- 

inden nozzle and electrode are located in a tank which also 

contains a grounded collecting grid on which the spray impinges 

after passing through the electrode which is electrically connected 
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Electric energy is playing a role of increasing importance in 
each nation’s total energy supply. Energy utilization within the USA 
and the factors leading to the growing participation of electric 
energy are reviewed. The critical driving forces of increased capital 
costs, financial and environmental restraints, increasing fuel costs, 
and regulatory delays lead to the need for more comprehensive 
understanding of electric power systems. This Fo ge describes 
modern computational and analytical techniques significantly 
aid the planning, design, and operation of electric power systems. 


34499 10th lecture meeting of the Institut fuer Energierecht at 
the University of Cologne. Buedenbender, U. Energiewirtsch. Tages- 
fragen; 26: No. 11, 670-672(Nov 1976). (In German). 

From 10. lecture meeting of the Institut fuer Energierecht at 
the Universitaet Koeln; Koeln, Germany, F.R. (30 Sep 1976). 

The misuse in a legal sense of cartel supervision in the 
electricity supply industry was dealt with on 30.9./1.10.1976. Thus, 
this was a subject which those concerned have occupied themselves 
with intensively for a oy time. In particular, ever since the decision 
of the Federal Court of Justice on electricity tariffs dated 31.5.1972 
and the structure comparison model of the Federal Cartel Authority 
(Bundeskartellamt) of the summer of 1975, which was developed on 
the basis of this decision, there have been discussions as to which 
theoretical legal bases and which practical schemes can be and have 
to be applied in order to handle the misuse of supervisory functions. 


FUELS 
34500 (PB—255438) Manpower, materials, equipment, and utili- 
ties required to and maintain energy ities. Final 


Oct 
1974—Mar 1975. (Bechtel Corp., San Francisco, Calif. (USA)). Mar 
1975. Contract NSF-C867. 462p. NTIS $12.00. 

See also PB—245382 and PB—245383. Prepared by Stanford 
Research Inst., Menlo Park, Calif. Center for Energy Studies. 

Operating and maintenance manpower, materials, equipment 
and utility requirements for typical examples of energy production, 
transportation, and conversion facilities are given. The 67 facilities 
analyzed cover a wide range of activities, including mining, trans- 
portation, fossil fuel conversion, nuclear fuel production and repro- 
cessing, and electric power generation. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 33747, 35335, 36164, 36205 


34501 (ANL/AA—8) Model for predicting fish impingement at 
cooling water intakes. Murarka, I.P. (Argonne National Lab., IIl. 
us). Jan 1977. Contract W-31-109-ENG-38. 53p. Dep. NTIS 


A mathematical model has been developed to predict fish 
impingement at cooling water intakes at power plants. Conceptual 
development includes the formulation of mathematical functions that 
relate environmental factors to fish impingement. Although the 
impingement simulations shown in this report are theoretical, explicit 
forms of the component functions are being obtained. The model 
depends on fish behavior, abundance, water flow rates, and the 
intake structures. Additional work is necessary to obtain parameter 
values for various fish species and various environmental conditions. 


34502 Flue gas desulfurization by the Hoelter method. First 
method. Meyer, W. (Saarbergwerke AG, Saarbruecken, 
Ger.). Erdoel Kohle, Erdgas, Petrochem.; 29: No. 1, 30(Jan 1976). (In 


The results of a pilot plant study on the efficiency of the 
Hoelter Process for the feataden tion of flue gas were reported. 
The pilot plant, installed at a waste combustion power plant, operat- 
ed satisfactorily with an efficiency of more than 90 percent. It had a 
flexibility of between 40 and 120 t of the design load and the 


os of about 90 percent presented no disposal problem. 


34503 precipitator electrode cleaning system. Gel- 
fand, P.C.; Carpenter, R.A.; Shoup, J.F. (to Envirotech Corp.). US 
Patent 4,008,057. 15 Feb 1977. Filed date 25 Nov 1977. 14p. 
Electrically-activated shaking devices are arranged in mod- 
ules to shake the electrodes of an electrostatic precipitator, each 
module corresponding to a different section of the precipitator. An 
—_— for the shaking devices includes a main distributor 
circuit that sends electrical signals to individual control circuits at 
each of the modules in sequence and at a relatively fast rate. Each 
control circuit has an adjustable timer that independently generates 
pulses at a relatively slow rate and a synchronizing circuit that 
—_ an output signal only if it receives a signal from the timer 
‘ollowed by a signal from the main distributor. Each control circuit 
further includes a secondary distributor circuit that operates in 
response to the synchronizing circuit to activate the shaking devices 
in the associated module sequentially. An inhibit device operated by 
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the synchronizing circuit prevents more than a single shaker from 
being activated at a time. 


THERMAL EFFLUENTS 
REFER ALSO TO CITATION(S) 34494 


NOXIOUS GAS AND PARTICULATE ABATEMENT AND 
CONTROL 


REFER ALSO TO CITATION(S) 33745, 34475, 36108, 36132, 
36161, 36162, 36165 


34504 (NTIS/PS—76/0752) Electrostatic precipitators for air 
pollution control (citations from the NTIS Data Base). Report for 
1964-Sep 76. Cavagnaro, D.M. (National Technical Information 
Service, Springfield, Va. (USA)). Oct 1976. 142p. NTIS $25.00. 

Su les NTIS, 75/587. See also S/PS—76/0753, 
and NTIS/PS—76/0754. 

Citations of Federally-funded research are presented on the 
design, performance, theory, and applications of electrostatic preci- 
pitators for use in air pollution control. Both industrial and electric 
power plants are included. (This updated bibliography contains 142 
abstracts, 54 of which are new entries to the previous edition.) 


34505 (NTIS/PS—76/0753) Electrostatic precipitators. Volume 
1, 1970-1974 (citations from the Engineering Index Data Base). Report 
for 1970-74, Cavagnaro, D.M. (National Technical Information Ser- 
vice, Springfield, Va. (USA)). Oct 1976. 196p. NTIS $25.00. 

also NTIS/PS—76/0752. 

These worldwide citations cover the uses, design, perfor- 
mance, theory, and cost of electrostatic precipitators and principal 
= to air pollution control equipment. (Contains 189 ab- 
stracts 


34506 (NTIS/PS—76/0754) Electrostatic precipitators. Volume 
2. 1975-September 1976 (citations from the Index Data 
Base). Report for 1975-Sep 76. Cavagnaro, D.M. (National Technical 
uw Service, Springfield, Va. (USA)). Oct 1976. 136p. NTIS 
See also NTIS/PS—76/0752. 
The bibliography given contains worldwide citations on the 
design, performance, theory, installation methods, and principal ap- 
lications for air pollution control equipment in industrial plants. 
Contains 129 abstracts) See also S/PS-76/0753, Electrostatic 
ipitators. Vol. 1. 1970-1974. 


34507 (PB—256649) Precipitation scavenging of fossil-fuel ef- 
fluents. Final report 24 Jun 74-28 Nov 75. Dana, M.T.; Drewes, D.R.; 
Glover, D.W.; Hales, J.M. (Battelle Pacific Northwest Labs., Rich- 
land, Wash. (USA)). Jun 1976. Contract EPA-68-02-1729. 106p. 
NTIS $5.50. 
A numerical model for 
ing of reactive tt plumes has been devel- 
. The model, called SMICK (Scavenging Model Incorporating 
ical Kinetics), calculates collection, liquid-phase chemical re- 
action, and desorption, if any, of multiple plume-bound pollutants as 
they interact with falling raindrops and are ultimately ited on 
the surface. Calculations for any specific aqueous-phase kinetics 
mechanism can be performed with the model by expressing the 
mechanism in re sub-routine form. The few > has been 
tested against experiment data. 


34508 Fractionation of ash-slag materials by aggregate density. 
Panteleev, V.G. (Gidrotekhnika VNII, Leningrad). Sov. Power Eng. 
(Engl. Transl.); 6: No. 1, 9-14(Jan 1977). 

Translated from Elektr. Stn.; 6: No. 1, 20-24(Jan 1977). 

In order to design ash pits for thermal power plants it is 
pene | to know the oe density of the ash-slag material. A 
method for calculating the mean aggregate density of ash-slag mate- 
rials at thermal power plants is described, and calculated results are 
acl) with data on slag-ash materials at different power plants. 


34509 Removal of sulfur oxides and particulate matter from 
waste gas streams. Groenendaal, W.; Taubert, F.C.; Naber, J.E.; 
Bekker, G.A. (to Shell Oil Co.). US Patent 4,004,885. 25 Jan 1977. 


Priority date 8 May 1973, United Kingdom of Great Britain and 
Northern Ireland (UK). 10p. 
An apparatus for the removal of iculate matter and sulfur 


oxides from waste gases is disclosed. apparatus comprises a 
vessel for cross-current contacting of the waste gas with a moving 
bed of tor for sulfur oxides, and separate processing chambers 
for removal of the iculate matter from the acceptor, for 
the removal of sulfur oxides for the loaded acceptor, and for 
34510 Regenerative sulfur dioxide scrubbing system. Gorin, E. 
(to Continental Oil Co.). US Patent 4,008,310. 15 Feb 1977. Filed 
date 27 May 1975. 10p. 
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located in the scrubbin — but outside the scrubber. The sulfite 
conversion is effected by means of a reducing agent containing a 
water soluble alkali metal hydrosulfide as the essentail sulfite reduc- 
ing agent. The a loop ssrves to convert the incremental 
ped of thiosulfate formed in the scrubbing loop to H2S and an 
aqueous solution containing the required amounts of alkali metal 
carbonate and of alkali me hydrosulfide for the scrubbing loop. By 
means of a two-step — in the regenerator, the proper ratio of 
alkali metal hydrosulfide to carbonate for maintaining the system in 
the correct internal balance of reagents is established, whereby stable 
continuous operation of the entire system is achieved. 


34511 Process for removing oxides of nitrogen and sulfur from 
exhaust gases. Atsukawa, M.; Shinoda, N.; Inoue, K. (to Mitsubishi 
Jukogyo Kabushiki Kaisha). US Patent 4,009,244. 22 Feb 1977. 
Priority date 19 Apr 1974, Japan. 6p. 

The present invention relates to a process for wet-treating an 
exhaust gas which comprises simultaneously removing a nitrogen 
oxide (NO/sub x/) and a sulfur oxide (SO/sub x/) from an exhaust 
gas containing these oxides by treating exhaust gas a oxides 
of nitrogen and sulfur with a lime or limestone slurry containing 
alkali metal or alkaline earth metal iodide. 


SITE SELECTION AND LAND USE 
REFER ALSO TO CITATION(S) 35441 


POWER TRANSMISSION AND DISTRIBUTION 


34512 (PB—257533) Superconducting rectifier development. 
Final report. Gray, K.E.; Huebener, R.P.; Chen, W.K.; Fowler, D.E. 
(Argonne National Lab., Il]. (USA)). Aug 1976. Contract W-31-109- 
ENG-38. 82p. (EPRI -TD—245). Dep. NTIS $5.00. 

A final evaluation of superconductors for rectifiers of large 
scale electrical power is presented. Although originally this project 
was to be substantially e 2 pe eee in nature, the results of consid- 
erations of economics and technical feasibility of a full scale pe 
type rectifier have clearly shown the impracticality of such a i 
operating at 60 Hz. Therefore, the gyro ae program was not 
concluded, but the preliminary results obtained are included. It 
should be emphatically stated that the superconducting switch, 
although impractical for 60 Hz recitification, app to be well 
suited to lower frequency switching applications like fault current 
limiters, and these possibilities are described briefly. 


34513 
son, R.M. (Jet Prop 


Sorsch 20: N 3 238-24 ‘Sen 976). 
ung; 241 1 
11 figs.; 10 refs. 

A small total system model and a large subsystem element 
similar to those that could be eventually used for wireless power 
transmission experiments in space have been successfully demon- 
strated by NASA. The short range, relatively low-power laboratory 
system achieved a dc-to-dc transmission efficiency of 54%. A “stm 
rate high-power-level receiving subsystem, tested over a 1.54- 
range at Goldstone, California, has achieved the 
over 30 kW of dc output power. Both tests used 12-cm te nad 
microwaves. 


Probability data of irregular fluctuations of the interchang- 

into irregular fluctuations of the interchanging power Bg A en 
supplies. Portnoj, M.G.; a, S.A.; Timcenko, V.F.; Kustov, 
S.S. Arch. Energiewirtsch. ; 30: No. 10, 924-936(Oct 1976). (in 


). 

4 figs.; 11 refs. Translated from Russian. Also published in 
Elektriceskie BP. (1976) v. 47(3) p. 46-51. 

Probability data are given for the irregular fluctuations of the 
interchanging power between the in' ions of a ae 
arrangement of electric grid supplies. For the dependence of these 
data >. the averaging intervals, simple formulae are derived. The 
specified dependences of the power fluctuations on the basic factors 
of influence, obtained by studying the power fluctuations and the 
100 GW, may be used for 
predicting these characteristic data. 


Calif. (USA)). Raumfahrt- 


AC SYSTEMS, EHV AND UHV 


34515 lg en Impacts from a decrease in electric power 

service Final report. Myers, D.R.; Fullen, R.E.; Suta, BE. 
Miller, T.P. (Stanford Research Inst., Menlo Park, Calif. (USA)). 
Jun 1976. Contract DI-14-03-6101N-Order-D. 57p. Q 04/MF AOl1. 


Electric utility customers have come to expect highly reliable 
service in this country. If that reliability were to mye 5 and cause 
an increase in the number or duration of power outages, customers 
would take certain measures to offset the inconvenience and costs of 
the outages. This study developed cost estimating formulas that 
considered power outage costs to residential, commercial, and ind us- 
trial sectors and applied them to alternative reliability levels in the 
Pacific Northwest. It then takes account of the fact that consumers 
will react to lower reliability if informed and given adequate time. 


34516 Design 500-kV relaying for reliability. Sutton, H.J. Electr. 
World; 167: No. 14, 66-68(3 Apr 1967). 


34517 (AD-A—028525) Oscillations in power lines. Bednar, T. 
Translated from Elektrotek. Tidsskr.; 81: No. 4, 79-81(1968). 9p. 
(CRREL-TL—541). NTIS $3.50. 

The author discusses the phenomena of circular movement in 
power lines. The purpose of this study was to determine ice and 
snow loads in connection with a planned power line in the high 
mountains of Norway. 


34518 (AD-A—028520) Brokke-Senumstad power line: wreck of 
double 132 kV line in winter. Egeland, O. Translated from Elektrotek. 
Tidsskr.; 87: No. 13, vp(1974). 16p. (CRREL-TL—540). NTIS $3.50. 
The collapse of power lines in the Brokke-Senumstad power 
Fag in Norway is described. The primary cause of the failure was 
breaks in the elements, line ed outer side guys, suspension 
devices, etc. The failure occurred a night of strong winds and 
supercooled rain. 


34519 Directory of high-voltage networks of 110 kV and more in 
the Federal Republic of Germany and Berlin (West). pp 5-95 of In 
Verzeichnis der von 110 kV und darueber 
und der Kraftwerke von 1 MW und darueber in der Bundesrepublik 
Deutschland und Berlin (West). T. 1. Frankfurt am Main, Germany, 
F.R.; VWEW (1975). (In German) 

Survey results are given in tabular form presents the final 
points of the lines, the voltage in kV, the length of the lines in km, 
the number of electric circuits and their length in km, conductor 
material, line diameter, and the proprietors for high-voltage lines 
with 110 kV and more for the Federal Republic of Germany and 
Berlin (West). 


34520 Cooling system for underground electric power transmis- 
sion lines. Bonin, E. v. (to Lichentia Patent-Verwaltungs-G.m.b.H.). 
German(FRG) Patent 2,423,717/A/. 27 Nov 1975. 9p. (In German). 

4 figs. Available from Dt. Patentamt, Muenchen (FRG). 

A cooling system is described for underground electric trans- 
mission lines (especially tw encapsulated high voltage cables with 
oe gas insulation) designed to dissipate to a cooler the waste 

roduced during operation. In the invention, the cooling system 
is cone up of at least one sleeve in thermal contact with the power 
transmission line, a cooler installed above ground, and at least one 
pipeline for heat transfer running from the sleeve to the cooler. The 
sleeve, pipelines and cooler are partly filled with a fluid with a lower 
boiling temperature. Embodiments of the invention are described. 


34521 High power cable. Birnbreier, H.; Riebold, G. (to Brown, 

Boveri und Cie A.G.). German(FRG) Patent 2,460,926/A/. 24 Jun 
1976. >. (In German). 

7 figs. Available from Dt. Patentamt, Muenchen (FRG). 

A hollow cylindrical cable, cooled by a liquid or gas flow in 

the interior, where the inner and outer radius are in a certain ratio to 
each other is described. 


34522 (AD-A—028524) Norwegian standards for mechanical 

construction overhead electrical conductors. (Cold Regions 

Research and Engineering Lab., Hanover, N.H. (USA)). Aug 1976. 

Translation of mono. Norsk Normer for Mekanisk Dimensjonering 

Utforelse ov Electriske Luftledninger, Oslo, 1965. (CRREL- 
542). 3lp. NTIS $4.00. 


Norwegian standards for the design and construction of over- 
head lines for electrical facilities are presented. 


34523 Influence of an external electric field on the errors in the 
determination of the basic dielectric data of a high-voltage insulation. 
Loksin, M.V. Arch. Energiewirtsch.; 30: No. 8, 736-751(Aug 1976). 
(In German). 

The influence of the electric field is one of the most important 
sources of error when measuring the dielectric characteristics of the 
insulation. The higher the operational tension, the greater the influ- 
ence of the electric field and possible errors in measurement. The 
statistical analysis of the maximum values for the influence factor of 
the electric field in the case of the measurements from tgdelta and of 
Csub(x) of the insulation of cable ducts and current transformers in 
110 to 500 kV, free-air tension alternators, and switchboard plants 
show that we have the present-day techniques of measurement 
accepted that this also applies to 750 and 1150 kV installations. 


PS ELECTRIC POWER ENGINEERING 3543 
An aqueous regenerative SO2 scrubbing system is provided 
which has a scrubbing loop and a pa —. The scrubbing 
loop contains a scrubber through which a thiosulfate-rich aqueous 
solution containing an alkali metal carbonate continuously circulates 
under sulfite-forming conditions. The sulfite in the absorbent 
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When measuring tgdelta and Csub(x) of the insulation of cable ducts 
and current transformers where the influence of an electric field is 
involved, the influence factors in normal or direct operation only 
reach a fraction of the value of measurements made during reverse 
operation. 


34524 Signal transmitter of sensing elements at non-sinusoidal 

effects. Koroteckii, Yu.L.; Fomicev, E.P. (Odesskij Politekhnicheskij 

Inst. (Ukrainian SSR)). Arch. Energiewirtsch.; 30: No. 10, 948-954(Oct 

1976). (In German). wf 
3 figs.; 4 refs. Translated from Russian: Impulsnye datciki 

izmeritel’nych organov nesinusiodal’nych vozdejstvijach. 

1 in Izv. Vyssh. Uchebn. Zaved., Ehnerg. v. 18(11) 1975 p. 


Modern electric power supplies show an increased share of 
harmonics. The influence of the non-sinusoidal voltage can be elimi- 
nated by the sensing elements of the relay protection and the 
automatic system monitoring the effective value mentioned before. 
Because of the complicated design of the elements for measuring the 
effective value only the average value of the total curve or the 
amplitude of the first harmonic is measured. As transducers signal 
transmitters are used for these measurements being designed on the 
basis of passive integrating circuits. Error studies on transducing 
nonsinusoidal voltages into pulse effective values are reported. Rec- 
ommendations are given for the application of signal transmitters in 
electric power supplies. 


34525 IEEE/PES 1976 conference on electricity supply in the 
USA. van Hove, C. (Kabel-und Metallwerke Gutehoffnungshuette 
A.G., Hannover (Germany, F.R.). Fachbereich Starkstrom-Erzeug- 
nisse). Elektrizii irtschaft; 75: No. 26, 1000-1004(Dec 1976). da 


). 

9 figs.; 1 tab.; 4 refs. 

From the 27th September to the Ist October 1976 there was 
in Atlantic City, USA a conference on underground electricity 
supply in the USA. 38 electricity undertakings (EVU) reported on 
lence with low and medium voltage networks, and 30 under- 
gs on HV transmission. The center of attention of this confer- 
ence was the development for the EVU’s which was promoted by 
the EPRI and ERDA research organisations. The products used in 
the EVU’s were on show in an exhibition. The author reports on low 
and medium voltage transmission, with cables, the high voltage 
transmission, and the research intentions for power supply. 


34526 Influence of atmospheric pollution on the high frequency 
noise level. Tsukerman, V.S. Sov. Power Eng. (Engl. Transl.); 6: No. 1, 
31-32(Jan 1977). 

Translated from Elektr. Stn.; 6: No. 1, 52(Jan 1977). 

The high frequency noise levels due to corona discharges 
from 500 kV and 220 kV power transmission lines were calculated 
and measured in regions with low and high air pollution levels. In 
the high pollution areas the noise was 6 dB higher than calculated. It 
was concluded that the calculations are correct for regions of low, 
or equal, atmospheric pollution, but that noise levels increase with 
increasing pollution levels and that statistical data should be obtained 
fc 1D noise levels in regions with different degrees of air pollution. 


34527 Study of differential protection with current transformers 
of the new types. Zasypkin, A.S.; Garmash, V.A.; Shelest, V.A.; 
Alliluev, V.A.; Berkovich, M.A.; Il’inichin, V.V. Sov. Power Eng. 
(Engl. Transl.); 6: No. 1, 44-47(Jan 1977). 
Translated from Elektr. Stn.; 6: No. 1, 62-67(Jan 1977). 
A new type of current transformer with closed fe 

cores, most widely used in relay protection circuits, is described. 
The possibility of their saturation under transient conditions with an 
— component in the primary current is assessed. Due to this, 

current transformer error may reach 80 to 86 percent in the 
second and third short circuit cycles and, delay the operation of the 
main line protectors. In order to eliminate this drawback, new 
of electromagnetic current transformers are discussed that would 
operate without significant distortion of the periodic component of 
the primary current, even at the maximum possible aperiodic compo- 
nent. The goal of the present study was to use mathematical simula- 
tion on digital computers to determine the eters c izi 
the currents in a differential protection circuit which uses current 
transformers with non-magnetic core gaps. The parameters deter- 
mined would be suitable to distinguish the unloaded, external and 
internal short circuit conditions. The results showed that the new 
type current transformers absorb the aperiodic component of the 
connection current surge and the transient short circuit current; in 
the differential current there is no sign by which the external short 
circuits and magnetization current surges can be distinguished from 
failures in the protection zone with supply on the side where 
standard current transformers are installed; a blocking relay may be 
designed with utilization of two differentiation parameters, the pause 
in the differential current and the value of the current of a differen- 
tial protector leg with a new type current transformer; and tests of a 
blocking relay reacting to the derivative of these parameters demon- 
strated the operability of this principle. 
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34528 Developments and trials of the 400 kV integral pipe-cooled 
cable system. Arnaud, U.C. (Pirelli General Cable Works Ltd., 
yo Eng.); Burton, J.; Crockett, A.E.; Nicholson, J.A. Proc. 
Inst. Electr. Eng. (London); 124: No. 3, 286-294(Mar 1977). 

The need for reduction in wayleave requirements for cables 


for undergrounding of CEGB 400 kV very-heavy-duty lines has led 
to the development of the integral pipe-cooled cable system. The 
thermal design of the system is described and the various practical 
problems, an, to the installation of larger 400 kV cables in 


pi are outlined. Two field-trial installations have been construct- 
Pe the second being designed to resolve problems of cable move- 
ment which were not fully solved due to practical limitations in the 
first trial. The main results of both trials are —— The applica- 
tions, limitations and economic advantages of this cable system are 
briefly discussed. 

34529 Design and construction of the 400 kV cable system for the 
Severn tunnel. Arkell, C.A. (BICC Ltd., Belvedere, Eng.); Blake, 
W.E.; Brealey, A.D.R.; Hacke, K.J.H.; Hance, G.E.A. Proc. Inst. 
Electr. Eng. (London); 124: No. 3, 303-316(Mar 1977). 

The reasons for the construction of a cable tunnel under the 
Rivers Severn and Wye and the application of an integrally cooled 
pipe-type cable system to the crossing are described. Difficulties of 
applying, to the tunnel scheme, the results of a field trial involving a 
buried pipe/cable scheme are examined, and the solutions described. 
The final design of cable and cooling system is given which enables a 
4 x 400 mm’ s.c.a. overhead line to be matched in current carrying 
capacity by a single cable per phase. 


34530 Development of internally oil-cooled cable systems. Arkell, 
C.A. (BICC Power Cables Ltd., Belvedere, Eng.); Hutson, R.B.; 
Nicholson, J.A. Proc. Inst. Electr. Eng. (London); 124: No. 3, 317- 
325(Mar 1977). 

The considerations underlying the development of 400 kV 
internally oil-cooled cable systems, on both theoretical and practical 
grounds, are described with particular reference to coolant selection 
and duct diameters, cooled-section length and critical areas for 
development. Various conductor designs are described and their 
merits, leading to the adoption of two cable designs using copper 
and aluminum conductors, are discussed. Accessory design is also 
considered; particularly the design of stop joints suitable for oper- 
ation at large continuous oil-flow rates. The requirements for ancil- 
lary plant and oil pumps are stated, and the results of investigation of 
long-term circulation on the dielectric properties of cable oil are 
reported. Practical cooling schemes are considered. Future applica- 
tions of this technique for cooling very-heavy-duty cable circuits are 
indicated, and the advantages of extension of operating limits (such 
as temperature and pressure) for the cable are discussed. The basis 
for calculation of coolant flow and pressure drop is stated. 


34531 Field trials of 400 kV internally oil-cooled cables. Brother- 
ton, W. (BICC, Belvedere, Eng.); Cox, H.N.; Frost, R.F.; Selves, J. 
Proc. Inst. Electr. Eng. (London); 124: No. 3, 326-333(Mar 1977). 

Two cable trials successfully completed at West Thurrock are 
described which have proved the basis for the design of an internally 
oil-cooled underground cable system utilizing one cable oe 
and capable of matching the rating of a 400-kV 4- x mm? 
overhead line. The design and construction of the aluminum and 
copper conductor cables, stop joints, sealing ends, straight joints and 
the hydraulic systems for both oil and water cooling and heat 
exchanger installations are described. The supervisory equipment 
and measurement equipment are outlined, together with the monitor- 
ing procedures for the cable oil, cable and accessories. The installa- 
tion and commissioning experience and salient results of the trials 
which included 100 load cycles are given. The current-loading 
objectives of the trial were fully achieved and showed no constraints 
of the cable system which would limit the development of the 
system for higher ratings. 


DC SYSTEMS 
REFER ALSO TO CITATION(S) 34307, 34308 


34532 (EPRI-EL—379) Research and development on de circuit 
breakers. Final report. Hofmann, G.A.; La Barbera, G.L.; Reed, 
N.E.; Shillong, L.A. (Hughes Research Labs., Malibu, Calif. (USA)). 
Feb 1977. 85p. P 01;MF AOS. 

The development of a laboratory prototype of an HVDC 
circuit breaker and testing of this prototype on the Pacific NW-SW 
DC Intertie is described. A new concept in breaker i 
was implemented and tested. The fundamental difference from previ- 
ous concepts was the use of separate devices to perform the follow- 
ing breaker functions: carrying the continuous current; interrupting 
fault or load current; and absorbing energy. A unique electronic 
interrupter was developed which is capable of interrupting over a 
thousand amperes against one hundred kilovolts. An ultra-fast, in- 
line mechanical switch, capable of full opening (1 in.) in 1.6 millisec- 
onds, was developed and tested on a power system. 
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Analytical design of hvdc link control Koseki, S.; 
Masada, E. (Tokyo Univ.). Electr. Eng. Jpn. (Ei Transl.); 96: No. 
2, 139-146(Mar 1976). 

Translated from Denki Gakkai Ronbunshi, 96B: No. 3, 139- 


The parameters of the minor- 

of a hvdc converter station using a 
the converter station are analyzed by the root locus method. The 
root-locus method is also applied to the analysis of control charac- 
teristics of the 2-terminal hvdc link system and the results thus 
obtained are compared with the results of simulation experiment. 
above analysis, a coordinated control scheme for multiple 
converters is proposed, and advantages of this control scheme are 


34534 Water cooled high voltage power cable with an electric 
conductor made of formed wires and a corrosion resistant coolant tube. 
Friedrich, J.; Fri en, E.; uin, W. (to Felten und Guil- 
leaume Kabelwerke A.G.). GermemtRe) Patent 2,462,231/A/. 24 
Jun 1976. 7p. (In German). 

1 fig. Addition to P2437279.0. Available from Dt. Patentamt, 
Muenchen (FRG). 


guide duct, an electric insulator surrounding the i 

on the outside, and an external cable sheath. The coolant tube with 
an inner diameter of not less than 60 mm is made of stainless steel or 
titanium to prevent corrosion as much as possible. The formed wires 
of the electric conductor are twisted around the coolant tube in 
segments and/or layers. The twisted electric conductor is covered 
with a metal tube, preferably an aluminium tube. 


SUPERCONDUCTING AND CRYOGENIC SYSTEMS 


34535 (CONS/2549—1) a gp tg of NbsSn conductor for ac 
superconducting power transmission cables. Final report. — 
P.H.; Markiewicz, W.D.; Rosner, C.H. 


(Intermagnetics General 
Corp. Ay N.Y. (USA)). Jun 1976. Contract E(11-1)-2549. 
95p. 
investigation of two ipal approaches to achie very 
levels tis duced by the liquid 
process. These approaches were ‘bition of the formation of coarse 
structured NbsSn surface layers; and surface refinement by removal 
of coarse structured NbsSn surface layers. The results of these 
investigations are reported in detail. It was found that ac losses 
increased directly and sensitively with Sn loading, whereas forma- 
this parameter. No quantitative correlation was iden 
losses and the observed thickness of the coarse structure. Although 
ences tended to be obscured by the 
i ~ role of the Sn loading parameter. NbsSn 
under “Sn limited” reaction conditions appeared as the 
oe tens Mee product. In contrast, the investigation focused upon 
surface for achieving low in tapes, produced by the 
method for achieving low losses in in tapes, produced by 
liquid diffusion process. This method, which was developed, in- 
volved a sui tary treatment of NbsSn tape performed after 
completion of the diffusion heat treatment step in accordance with 
amined queceten. The process demonstrated reliability and uni- 
the preparation of deliverable sample tapes. 


for superconducting power 
transmission cables. Final report. Forsyth, E.B.; Muller, A.C.; Rigby, 
S.J. (Brookhaven National Lab., N.Y. Dec 6. 


diel 
helium conditions in the butt-spaces dominated the achievement of 
highest-possible corona inception stress. Many i 


34537 oh Gen for cooling an electric cable. Schmidt, F. 
nGen A.G.). German(FRG) Patent 2,353,354/B/. 10 Jun 1976. 


). 
2 figs. Available from Dt. Patentamt, Muenchen (FRG). 
The purpose of the invention described is to simplify the 
previous arrangement for cooling an electric cable with a closure for 
the end of each cable, and also to make economical tion of the 


cable. This modification allows the tem 

coolant required for operating the stretc 

relatively favorable level of efficiency. 


34538 High-tension and coolant supply for conductors cooled 
down to low temperature. Penczynski, P.; Matthaeus, G.; Massek, P.,; 
Liendl, J. (to Siemens A.G.). German(FRG) Patent 2,327,628/C/. 29 
Jul 1976. bp. (In German). 
3 figs. Available from Dt. Patentamt, Muenchen (FRG). 
The invention is concerned with superconductive coaxial 
high-tension leads, i.e., with the supply of the liquid helium for 
cooling as well as with the high-tension conductor at the cable 
heads. On intermediate feeding only liquid helium is supplied to the 
outer conductor being on ground potential as well as to the inner 
conductor being on high tension, the helium fed to the inner conduc- 
tor being raised to high-tension potential. For the cable heads a bath 
of boiling helium is additionally provided, in which the connections 
between normal conductors and super-conductors are contained, and 
— also constitutes the transition between room temperature and 
es. The temperature of the bath of boiling helium is 
pe livere by pressure control of the escaping helium until the 
critical temperature of 5.22 K at 2.3 bar. The cable is designed for 
high tensions of 110 kVsub(eff) and currents of 10* A. The advan- 
tages achieved by the invention ee consist in the possibility of 
supplying the coolant on ground potential 


34539 Supporting body for the conductors of a low-temperature 
lead. Penczynski, P.; Matthaeus, G.; Massek, P. (to Siemens A.G.). 
German(FRG) Patent 2,426,422/B/. 12 Aug 1976. 9p. (In German). 
3 figs. Available from Dt. Patentamt, Muenchen (FRG). 
The invention concerns a plastic supporting body for super- 
conductive cables which is to enable winding of those on cable 
drums and thereby make possible easy laying of them in the field. On 
the outer circumference of this supporting body the conductor of the 
nr is consisting e.g. of one or more layers of single aluminium 
which are coated on their outer surface with a superconduc- 
tive Gus tee. The supporting body consists of supporting elements 
being arranged one after the other in direction of the cable axis. 
Each supporting element contains several supporting rings 
rigidly connected with one another by means of cross-pieces whi 
are arranged in parallel with the cable axis. This supporting element 
is provided with an extension on one end over which the other free 
end of the next supporting element is separation of the 
supporting elements connected at the extensions being limited to a 
ined amount which is adapted to thermal contraction of 
the petnenene) nape low-temperature piece of cable. In order to pre- 
of the two supporting elements pushed one over the 
a anaes mentioned above are provided with barbs. The 
material of the supporting elements is a low-pressure polyethylene. 


NUCLEAR POWER PLANTS 


REFER ALSO TO CITATION(S) 35313, 35358, 35359 


34540 (CONF-750699—P6, pp 49-59) Manufacturing of 
nents for the nuclear industry. Fogarty, John (Donlee Manufacturing 
Industries Limited). [nd]. 
From 15. annual international conference; Ottawa, Canada 
(15 Jun 1975). 
In Volume 6: nuclear energy and the manufacturing indus- 


The experience of one company in the Canadian nuclear 

industry, —— lier of end fittings for CANDU type reactors, 

is described. Many factors such as work flow and continuity, financ- 
and export trade are dealt with. 


34541 (CONF-750699—P6, pp 3-7) Nuclear power station qual- 
ity assurance and safety - the Atomic Energy Control Board viewpoint. 
Jennekens, J.H. (Atomic Energy Control Board, Ottawa, Ontario 
(Canada)). [nd]. 

From 15. annual international conference; Ottawa, Canada 
(15 Jun 1975). 


Pe NUCLEAR POWER PLANTS 3545 
(to 
Tp. 
el Cad DOSSIDIC. Droo Is solved Dy: Commo 
coolant intended for the inside conductors and the inner current 
leads, 2) outside conductors and outer current leads arranged in a 
common coolant and 3) coolant (liquid helium) fed into the end of 
the cable piece which is not connected to the end closure of the 
A water cooled high voltage cable is described consisting of a 
electric aluminium conductor with a hollow coolant 
by a polymeric plastic. As cable voltages approach the E.H.V. 
region, it is important to reduce dielectric heating in the cable. 
Flexible superconducting cables designed for AC transmission must 
also use por seen The problem of 1 ye bending the cable at tries. 
room temperature is shared with the E.H.V. development. Addition- 
al problems arise when the cable is impregnated with supercritical 
helium. This study investigated both areas: taping plastic with con- 
ventional winding machines, and the electrical performance of 
helium-impregnated lapped tapes. The taping problem was not 
solved, but ible lines of materials development to produce desir- 
can corona ign appears 
the best method. 
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In Volume 6: nuclear energy and the manufacturing indus- 


The role of the Atomic Energy Control Board (AECB) in 
monitoring quality assurance at a nuclear power plant, from site 
selection to early operation, is explained. 


34542 (ERDA—77-39) Industrial training for nuclear power: 
education, training, and experience programs for nuclear power plant 
and facility personnel available through private industrial and consult- 
ing organizations in the United States, 1977. Chewning, J.S. (comp.). 
(Energy Research and Development Administration, Washington, 
D.C. (USA). Office of University Programs). Jan 1977. 33p. Dep. 
NTIS $4.00. 

A listing of firms offering training of interest to the nuclear 
industry is presented along with a description of the training offered. 


34543 (INIS-mf—3239, pp 154-169) Some aspects of choosing 
the type of nuclear power plant. Budi Sudarsono. 1975. (In Indone- 
sian). 

From pe pcm on nuclear power plants technology; Jakar- 
ta, Indonesia (25 Mar 1974). 

6 refs. 

In Nuclear power plants technology. 

The economical, technological, and political —oe of PWR, 
BWR, and HWR reactor t are discussed in relation to their 
feasibilities for Indonesia. iblems on fuel fabrication, uranium 
enrichment, transportation, reprocessing, reactor operation, capital 
and devisa are especially discussed. 


34544 (INIS-mf—3368) Working results. Definitions and statis- 
tics, thermal power stations. (Danske Elvaerkers Forening, Copenha- 
gen). Jul 1975. 49p. (In Danish). NTIS (US Sales Only). 

Note presented by the Association of Danish Power Stations 
and pre i at the request of the Energy Committe if tge Associ- 
ation. 23 refs. 

Working results are given of conventional power stations and 
nuclear LWR or HWR stations. As a rule, no distinction is made 
between conventional coal- or oil-fired (or coal/oil-fired) plants, 
between condensing or counter-pressure turbine plants, or between 
LWR plants of P or BWR type. Appendices contain definitions, 
methods and explanations. 


34545 (INIS-mf—3372) Danish energy research. Report and 
catalogue of projects. (Handeisministeriet, Copenhagen (Denmark)). 
Apr -~ Ba (In Danish). NTIS (US Sales Only). 
blished as a supplement to "Danish energy policy 1976”. 

x review is presented of current Danish research and devel- 
opment on energy, with the main emphasis on public a. 
Based on this review, a hed sa gg is presented for extended researc 
and development in Denmar 


34546 (INIS-mf—3374) Coordinated power station expansion in 
the 1980's - K.K. II. Note published by the Association of Danish 
Power Stations and prepared by the Energy Committee of the Associ- 
ation. (Danske Elvaerkers Forening, Copenhagen). Aug 1975. 86p. 
(In Danish). NTIS (US Sales Only). 
A description is given of plans for ex ing Danish electric- 
production in the 1980's. 'y combined coal/oil-fired base-load 
and are in contrast urely oil-fired 
a urely gas-fired units. Medium-load and pone et plants are not 
reckoned to be built in the period considered, nor new plants for 
combined electricity and heat production, before the existing Capac- 
ity is fully utilized. A series of plans are presented both with and 
without atomic power plants. It is assumed that at most one atomic 
power unit can be built in Denmark every second year. 


34547 (INIS-mf—3387) of the 3rd international 
conference on structural mechanics in reactor technology. Jaeger, 
T.A. (comp.). (Commission of the European Communities, Brussels 
(Belgium)). 1975. vp. NTIS (US Sales Only). 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

The major object of ‘this panel was to obtain information on 
the state of art of Iodine-123 production in Western Europe. Techni- 
cal, medical and as roblems were discussed extensively 
during the one-day meetin, a stimulating exchange of informa- 
tion between the various * {-producers and users has been initiated. 
Some specific examples of medical application were also included in 
order to get a feeling of the degree of acceptance by the medical 
community and the demand for this isotope. The meeting clearly 
demonstrated the great demand for this ieee but it also showed 
that the present rate of production is well below the demand. In 
order to fill this gap, not only further technical development is 
needed but also the organizational question of distribution to be 
solved, perhaps within a network of collaborating cyclotrons, a task 
gh is considerably more difficult in Western Europe than in the 


Operating power stations in 
wou Performance report 1974. Vienna; IAEA 
P 
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This analytical report is prepared based on the data in the 
annual report “Operating experience with nuclear power stations in 
member states in 1974”. For the first time in the IAEA's analytical 
report average construction time spans of the reactors are calculated. 
Performance factors of the reactors are analysed. Detailed data on 
the unavailability of plants are classified in relation to planned and 
unplanned unavailability and to the reason of the unavailability. 
Comparison of nuclear power plants with conventional plants is 
made. The analytical report is supplemented by 17 tables with 
statistical data. 


34549 Kernkraftwerke. (Nuclear power plants). Margulova, 
T.Ch. Leipzig; VEB Deutscher Verlag fuer Grundstoffindustrie 
(1976). 457p. In German). 

Translation of ‘Atomnye jelektricheskie stantsii’, Moscow, 
Vysshaya shkola, 1974, 2. edition. 

The textbook focuses on the technology and the operating 
characteristics of nuclear power plants equiped with pressurized 
water or boiling water reactors, which are in operation all over the 
world at present. The following topics are dealt with in relation to 
the complete plant and to economics: distribution and consumption 
of electric and thermal energy, types and equipment of nuclear 
power plants, chemical processes and material balance, economical 
characteristics concerning heat and energy, regenerative preheating 
of feed water, degassing and condenser systems, water supply, 
evaporators, district heating systems, steam generating systems and 
turbines, coolant loops and pipes, plant siting, ventilation and decon- 
tamination systems, reactor operation and management, heat transfer 
including its calculation, design of reactor buildings, and nuclear 
power plants with gas or sodium cooled reactors. Numerous techni- 
cal data of modern Soviet nuclear power plants are included. The 
book is of interest to graduate and post-graduate students in the field 
of nuclear engineering as well as to nuclear engineers. 


34550 Skoda group's share in the development of nuclear power 
engineering. Koellner, J. (Skoda, Plzen (Czechoslovakia). Zavod 
Vystavba Jadernych Elektraren). Skoda Rev.; No. 1, 53-57(1976). 

Following the successful construction of the A-1 nuclear 
power plant the work of the SKODA Concern in the field of nuclear 
engineering is oriented to the construction of WWER-type nuclear 
power plants. The participation of the SKODA Concern in the 
research, manufacture, and the preparation of the operation of these 
plants is discussed in detail, specifying the basic —— com- 
ponents, such as the nuclear reactor, steam turbines, etc. 


34551 Sequence of periods of recurring inspections. Bergemann, 

W. (Staatliches Amt fuer Atomsicherheit und Strahlenschutz, Berlin 
(German Democratic Republic)). Neue Huette; 21: No. 1, 32-37(Jan 
1976). (In German). 

It has been attempted to derive criteria for assessing the 
sequence of periods of recurring inspections of nuclear power plant 
materials. The considerations lead to a geometrical ee of 
the inspection sequence, the quotient oft this sequence 
the sensitivity of the inspection procedure. 


34552 U siting of nuclear power plants with emphasis 
on the ‘cut-and-cover’ technique. Kroeger, W.; Altes, J.; Schwarzer, 
K. (Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. 
fuer Nukleare Sicherheitsforschung). Nucl. Eng. Des.; 38: No. 2, 207- 
1976). 

rom International seminar on extreme load conditions and 
limit analysis procedures for structural reactor safe; and con- 
tainment structures; Berlin, Germany, F.R. (8 Sep 1975). 

The paper provides a survey of activities in the field of 
underground siting in Europe. Emphasis is placed on the ‘cut-and- 
cover’ technique because of the and topographical condi- 
tions prevailing in Germany. Basic considerations show the potential 
of an additional level of containment, of better protection against 
external effects, and of better conditions for decommissioning 
Design concepts for HTR systems and especially for LWR oie 
which do not require extensive changes in the above-ground design 
are defined, and a preliminary assessment is given. 


34553 VGB congress ‘Power plants 1976’. VGB Kraftwerkstech.; 
56: 1976). (In glish). 

rom ts and general meeting, 
ia > Germany, F.R. (7 Sep 197: 


P Full text of the welcoming speeches and the programme 

items. 

34554 Problems in the number of persons employed in 

the nuclear power plants of the USA. Urincev, J.S. Arch. Ener- 

giewirtsch.; 30: No. 11, 1049-1052(Nov 1976). (In German). 
3 refs. Also lished in Energiewirtschaft 


im Aus- 

eee (no. 1) p. 9-11. 
differentiated estimate is made on the manpower needed 
until 1982 in the nuclear power plants of the USA. Already now 
these are indications of a lack of trained personnel, a tendency which 
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extensions to nuclear power 


reason, a programme for training 


plants are carried out. For 
appropriate specialists is urgent. 
34555 Operational experience in German nuclear power plants. 
Gutmann, H.B. (Rheinisch-Westfaelisches 
Muehlheim-Kaerlich (Germany, F.R.) Kernkraftwerk). pp 789-791 
of In Reaktortagung, Mannheim, 29.3.-1.4.1977. Sektion 6: Bau und 

ieb von Kernenergieanlagen. Eggenstein-Leopoldshafen, Ger- 
many, F.R.; ZAED (1977). (In 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 

Mar 1977). 


Short communication only. 


Availability of nuclear power plants in 1976. Moraw, G.; 
Szeless, A. (Kernkraftwerk-Planun = m.b.H., Vienna 
(Austria)). of In R Mannheim, 29.3.- 
1.4.1977. tion 6: Bau und Betrieb ree Kernenergi a’ 
Leopoldshafen, Germany, F.R.; ZAED (1 


seis wom Reactor congress 1977; Mannheim, Germany, F.R. (29 
3 figs.; 2 tabs.; 5 refs. Short communication only. 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, BOILING WATER 
COOLED 


REFER ALSO TO CITATION(S) 34605, 34824, 34825, 34826, 
34841, 34843, 34846, 34894, 34923, 34925, 35089, 35090, 35095, 
35113, 35143, 35144, 35160, 35174, poly 35184, 35185, 35188, 
35189, 35193, 35194, 35195, 35198, 35199, 35200, 35202, 35212, 
35216, 35219, 35228, 35263, 35265, 33266 35267, 35268, 35269, 
35270, 35271, 35287 


34557 (BARC—864) Core followup studies of the Tarapur Reac- 
S.R.; Jagannathan, V.; Mohanakrishnan, P.; Srinivasan, K.R.; Ras- 
togi, B.P. (Bhabha Atomic Research Sean, Bombay (India)). 1976. 
40p. NTIS (US Sales Only). 

35 figures. 

For efficient operation and fuel management of the reactors at 
a Atomic Power Station, a three dimensional BWR simulator 
COMETG has been developed. It is a one group, finite-difference, 
diffusion theory code with suitable thermal hydraulic formalism. The 
reactors are closely being followed using the simulator. The results 
of the simulator are being continuously analysed against the data 
obtained from the incore instrumentations For this purpose a special 
program routine has been incorporated in the code to handle both 
measured and calculated power distributions and produce plots for 
the purpose of comparison. The refuelling pattern studies have been 

ially computerised in the simulator to minimize human errors. 
simulator has been used for almost all the cycles of both the 
units to calculate cycle lengths and Haling power distributions. It 
has been also used to analyse: (1) cold clean control rod patterns, (2) 
hot operating control rod patterns at various power levels, (3) TIP 
tracing data and (4) multiplication factor as a function of burnup. 
The detailed analyses for cycle 3/4 operation of both the units are 
described. The results show very agreement between calculat- 
ed and measured values. It is concluded that reactor core behaviour 
i in a satisfactory manner with the core simulator 


(CEA-CONF—3464) Irradiation tests to study 
actor fuels. Lestiboudois, G.; de Contenson, G. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). >. 
de Technologie). 13 Feb 1976. 14p. (In French). (CONF-760244— 


Saclay, France (18 Feb 1976). 
A fuel element can be defined from the 

may reasonably be by means of mechanical and thermal 
models introduced into computer codes. Such fuels are tested in 
reactors in the form of sub-assemblies. Side by side with these tests it 
is essential to analyze in detail certain liable to affect the 

sor of fuel elem short fuel irradiated i 
experiments on e its in 
experimental reactors such as OSIRIS at Saclay or SILOE at 
Grenoble. Some results obtained in the course of these experiments 
are given here. 


34559 (CONF-760997—3) Status of Zircaloy deformation and 
oxidation research at Oak Ridge National Laboratory. Chapman, 
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; Cathcart, J.V.; Hobson, D.O. (Oak Ridge National Lab., 
(USA)). 1976. "Contract: W-7405-ENG-26. 34p. Dep. NTIS 


From The behaviour of water reactor fuel elements under 
accident conditions; Spaatind, Norway (13 Sep 1976). 

The U.S. Nuclear Regulatory Commission sponsors a broad 
range of research on the response of nuclear fuel assemblies to 
normal, off-normal, and accident conditions in light-water reactors. 
The paper reviews the current status of three Zircaloy cladding 
research programs in progress at the Oak Ridge ‘eae Laborato- 
ry and presents some p: results from each 


34560 (EUR—5428) Gundremmingen (KRB) nuclear power 
plant. Annual report 1974. (Kernkraftwerk RWE-Bayernwerk 
G.m.b.H., Gundremmingen/Guenzburg (Germany, F.R.); Commis- 
sion of the European Communities, Brussels (Belgium)). Jul 1976. 
68p. (In German). — ag Sales Only). 

The 1974 o year was characterized by even almost 
trouble-free operation ny ull load, which was interrupted only by a 
6-week period for refuelling and overhaul in May-June. The avail- 
ability time of the power station exceeded 88% in 1974 and 1920 
GWh of electric power were produced. The deposits observed in the 
core area in the previous year did not occur again. The short-term 
load reductions distributed over the year, serv for variation of the 
control rod withdrawal sequence and for carrying out routine tests 
on the turbine control system and other important units. The three 
unscheduled outages mentioned lasted a total of only 48 hours. 
During the scheduled outage time from 4 May to 15 Tone 1974, the 
following important operations among others, were carried out: - 
Refuelling: as a result of the leak detection tests carried out on all 
fuel elements. 24 elements were suspected of cladding defects. Of 
these, 12 elements had reached their target burn up. A total of 72 
new elements were loaded, together with 24 repaired elements, 
which were partially burnt up. 16 of the 72 new elements were 
plutonium elements. - By means of pressure tests in the secondary 
system, 18 leaking pipes were discovered in the no.1 and no.2 
secondary steam generators; they were sealed by means of explosive 
plugging. - The entire core was unloaded and pressure tests was 
carried out simultaneously with a sound emission test. The results of 
the analysis performed during the period of high presure without 
loss of time confirmed, on the one hand, the ——~ of the primary 
system and, on the other, the suitability of the sound emission 
poem for detecting and locating defects in such complex systems. 

1974, in addition to 118 members of Gundremmingen Power 
station staff, 316 outside staff members were employed and moni- 
tored. The radiation burden of the Gundremmingen staff amounted 
to 342 rem, that of the outside staff to 322 rem. 


(INIS-mf—3239, pp 97-115) Notes on the operation of 
PWR, BWR, and HWR power plants. Mursid Djokolelono; Soekarno 
— Research Centre, Yogyakarta (Indonesia)). 1975. (In Indone- 


on nuclear power plants technology; Jakar- 


rom Workshop on 
ta, Indonesia — Mar 1974). 


in "Nuclear power plants technology. Proceedings of the 
power plants technology held by the National 
Atomic w So and the Ministry of Public Works and 
Electric Power, at Jakarta, 25-27 March 1974. 
ting experience with nuclear power plants of PWR, 
BWR, type, including the capacity and availability factors, is 
described. Data interpretation is given and typical failure occurences 
of each type are summarized. 


34562 (INIS-mf—3239, pp 174-182) BWR nuclear steam supply 
system. Head, M.A. 1975. 
From Workshop on nuclear power plants technology; Jakar- 
lan’ hnology. Proceedings of the 
uclear power plants tec te) 
—— on nuclear power plants technology held by the National 
Atomic gy Agency and the Ministry of Public Works and 
Electric Power, at Shem. 25-27 March 1974. 
lescttbed evolution of the BWR in the General Electric Compa- 
criteria and goals is 
the deve 
six GE-B 


34563 (INIS-mf--3239, Boiling water system of nuclear 
power plants (BWR). Martias N. (Bandung Reactor Center (Indone- 
sia)). Indonesian). 


Workshop on nuclear power plants technology; Jakar- 
ta, Indgneia 23 Mar 1970) 


istry 

25-27 March 1974. 
About 85% of the world electric paomnen are light water 
reactors. It shows that LWR is technologically and economically 


COMETG. 
From French-Soviet seminal on the water-cooled reactors; 
In Nuclear power plants technology. Proceedings of the 
- on nuclear power plants technology held by the National 
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itive with other generators. The Boiling Water Reactor 
(BWR) is one of the two systems in the LWR group. The techniques 
of BWR o L —peee in several countries, especially low and moderate 
power B presented. The discussion is made in relation with 
the interconnection problems of electric installation in developi 
countries, including Indonesia, where the total electric energy ins 
lation is low. The high reliability and great flexibility of the oper- 
ation of a boiling water reactor for a sufficiently long period are also 
presented. Component standardization for BWR system is discussed 
to get a better technological and economical performance for further 
development. 


34564 (INIS-mf—3284, pp 80-81 U) Mathematical model for 
boiling water reactors. Zaki, OM: Farakhat, M.M.; Ehl’-Genk, M. 
1976. (In Russian). 
From 5. all-union conf on heat and mass transfer; 
Minsk, Byelorussian SSR (1975). 
Published in summary form only. 
In Abstracts of papers and communications submitted to the 
5. all-union heat and mass transfer conference. 


34565 (INIS-mf—3386) +. x" element structural analysis of a 
P.C.P.V. for a B.W.R. Jaeger, T.A. (Commission of the European 
Communities, Brussels (Belgium)). 1975. 14p. INIS. 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

An interactive method has been . at I.S.M.E.S. in 
undertaking a design of a Prestressed Concrete Pressure Vessel for a 
Boiling Water Reactor. By means of an immediate and continuous 
reading of automatic graphic outputs (displacements, stresses, local 
safety factors, etc.), such a procedure has made it possible to identify 
the necessary improvements for the optimization of the structure 
under consideration. The structure involved consists mainly of a 
cylinder of constant thickness closed at the lower end with a bottom 
slab, and at the upper end with a removable lid slab. The interactive 
method was adopted for the optimization of: the design of the 
bottom slab using a linear elastic finite element program; the design 
of the lid slab using a non-linear finite element model which takes 
into account the lid-barrel contact. Different hypotheses on the 
friction coefficient, defining the physical behavior of the contact, 
were analyzed. On the structure involved, the pe operatin; 
conditions have been taken into account: prestressing of the barre! 
vertical cables; aa cage of the circumferential barrel and bottom 
slab cables; prestressin; the lid slab cables; anchorage of the lid 
slab to the barrel; con ition in which total prestressing and internal 
design pressure (85 kp/cm?) are combined. 


34566 Pap te A | ‘Thin walled’ concept and a new top lid 
applied to the Scandinavian PCRV for a boiling water reactor. Jaeger, 
T.A. (comp.). (Commission of the European Communities, Brussels 
(Belgium)). 1975. 9p. INIS. 

mechanics in 


From 3. International conference on 
reactor technology; London, UK (1 Sep 1975). 

The research described is carried out in the frame of an 

t_ between AB ATOMENERGI of Sweden and ENEL 

(Ente Nazionale per l'Energia Elettrica) of Italy, for an exchange of 
information in the fi field of PCPV for BWR, and takes as a reference 
the Scandinavian solution as far as the thermal insulation system and 
the geometry are concerned, proposing new solutions for the pres- 
tressed concrete structure (namely the Author's tt of thin 
walls and a new concept of top lid). The proposed 
system solution is in line with the one adopted for the Mp one om 
steel pressure vessel enclosures; furthermore the prestressed concrete 
lid is restricted to the prestressed concrete structure to form a 
continuous contrete structure, in line with th PCPV conventional 
solutions for gas reactors. The ~~ describes in detail the selected 
design philosophy that is slightly different from the one defined by 
the Scandinavian project. In fact, as far as the design limits are 
concerned, it refers mainly to steel pressure vessel philosophy and, as 
to the concrete behaviour, to the design philosophy proposed _s = 
author for the PCPV ‘thin walled’ structures for gas-cooled 
reactors. Rheological, mathematical and physical models eon 
suitably devised in order to check the reliability of the pr 
assumption. This paper therefore, will also give a brief description of 
said tools and the main results acquired at the time of the conference, 
and technical and economical considerations made to support the 
interest of the research, showing the relevant cut down of the costs. 
The comparative reference steel pressure vessel — to Mark III 
ENEL VI and VIII BW plant to which design and construction the 
author gives his contribution. 


34567 Corrosion substances in light 
water reactor coolants. Bechthold, G. (Kernforschungs- 
zentrum Karlsruhe (Germany, F.R_). Inst. fuer Reaktorbauelemente). 
Jun German). 


ig. 
In report 1975/2. 
In the process of lowering the oxygen con 


t the metal 
content in the pressurized water was reduced by 33% of iron after 
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500 hours at 342°C and 150 bar. The metal content of nickel 
decreased by 40% while the chromium content could not be well 
defined due to the very low initial values which were within the 
range of the detection limit of the atomic absorption 'y. 
The surface layers formed on the INCOLOY samples after h 
under operating conditions exhibited oxide, hydroxide and hydride 
fractions of the main components of the alloy. As compared to the 
fractions of the other main alloy components, there is a noticeable 
enrichment in the chromium content in the surface layer so that such 
surface can be assumed to behave chemically as a protective layer. 


34568 (NEDO—20944-1) BWR/4 and BWR/5 fuel design. 
Amendment 1. (General Electric Co., San Jose, Calif. (USA). BWR 
Projects Dept.). Jan 1977. 29p. General Electric Co., San Jose, CA. 

ical Report amendment is provided in response to 
additional information on design. 


The T 
NRC requests for 


34569 (ORNL/NUREG/TM—91) Design criteria for piping 
and nozzles program quarterly progress report, April—June 1976. 
Moore, S.E.; Bryson, J.W. (Oak Ridge National Lab., Tenn. (USA)). 
27 Jan 1977. Contract W-7405-ENG-26;NRC-INA-40-551-75;NRC- 
INA-40-552-75. 25p. Dep. NTIS $3.50. 

Summaries are given the repo program 
personnel about stresses to be expected in din the Its, flanges, and hubs 
of ASME Part B flanged joints and about the appropriate nominal 
stresses that should be used in conjunction with the ASME Code 
stress indices for pressure vessel nozzles. Summaries are also given 
on work currently in progress. This work deals with the structural 
behavior of reinforced nozzle penetrations in pressure vessels, the 
fatigue behavior of out-of-round piping elbows, the elastic-response 
and fatigue failure of piping tees, design analyses for flanged piping 
joints, and completion and publication of reports on the stress 
analysis of perforated flat plates, stress indices for ee 

m 


34570 Performance of ion exchange systems in ruclear power 
plants. Lin, K.H. (Oak Ridge National Lab., TN). AIChE Symp. Ser.; 
71: No. 152, 224-235({nd)). 

Available data for ion exchange systems in nuclear power 
plants indicate that current practices in characterizing performance 
of equipment dealing with trace radionuclides should” be improved. 
Identified were shortcomings and operating problems that may 
render interpretation of the data misleading. A possible approach for 
clarifying and substantiating plant data is suggested. 


34571 Stainless pumps and valves play vital part in BWR plants. 
Met. Prog.; 107: No. 6, 52-53(Jun 1975). 

Stainless steel castings for critical fuel-handling components 
have been a vital factor in the impressive growth of boiling water 
reactor (BWR) nuclear power plants as economically competitive 
power sources. Several cast stainless alloys are used: fo CA-15 
(nominal composition 12 Cr, 1 Ni) and CA-6NM (13 Cr, 4 Ni) are 
hardenable high-strength alloys containing sufficient chromium to 

revent significant corrosion. Types CR-8 (19 Cr, 9 Ni) and CF-8M 
19 Cr, 9 Ni, 2.5 Mo) offer superior corrosion resistance. The ASME 
Nuclear Power Code Specifies higher allowable stresses for the CF- 
8M alloy; this grade is most often for pumps and valves in 


34572 Nuclear reactor vessel. (to Taylor Woodrow Construc- 
- y French Patent 2,291,579/A/. 13 Nov 1975. 7p. (In 
rench). 

Available from Institut National de la Propriete Industrielle, 
Paris (France); priority claim: 13 Nov 1974, US. 

A nuclear reactor vessel is described. It includes a prestressed 
concrete containment, a chamber within this containment and a 
removable closure or cover shutting the chamber at one end, this 
closure being maintained by retainers in its chamber closing position. 
Each retainer is anchored in a removable manner to the closure 
fitment by an initial anchorage and passes from this anchorage 
through the closure fitment and the containment to a second anchor- 

anchoring the retainers to the containment. The retainers are 
used to apply y prestressing to the containment, directed from one 
end of the chamber to the other. This enables prestressing to the 
maintained in this direction after the retainers have been released 
from their anchorage to allow the closure fitment to be removed. 


34573 Miniature detectors for reactor incore neutron flux moni- 
toring. Boeck, H. (Atominstitut der Oesterreichischen Hochschulen, 
Vienna). At. Energy Rev.; 14: No. en connected 


the detectors during incore exposure. The design and operational 

behaviour of fission chambers, self-powered neutron detectors and 

neutron-sensitive thermocouples is described in detail and problems 

connected with special detector components are discussed. The 
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current state of the nuclear instrumentation of light water cooled 
reactors and available operational ex; with different detector 
types are reviewed and the prospects for incore detector application 
in liquid metal fast breeder reactors and high temperature gas-coo! 
reactors are given. The review does not c to be complete at the 
time of its publication, especially since many subjects related to this 
article are part of industrial know-how and thus not released for 
publication. 


34574 Quality assurance program for reload fuel for light-water 
reactors. Nilson, R. (Exxon Nuclear Co. Inc., Richland, WA). pp 35- 
52 of In Nuclear fuel quality assurance. Vienna; International 
Atomic Energy ged (1976). 
From IAEA or on nuclear fuel quality assurance; 
Oslo, Norway (24 May 1976 
xxon Nuclear quality assurance program for 
and fabrication of reload fuel for light-water reactors is described. 
The program is based on the 18 quality assurance criteria used for 
the design and construction of nuclear facilities in the United States 
of America, but is broadened considerably to reflect other inputs and 
experiences unique to nuclear fuel production. The government and 
utility interfaces with the fuel supplier in the area of quality assur- 
ance, and future trends, for example, the development of topical 
= 3 assurance reports, are also discussed. Quality assurance is 
in terms of three fundamental categories: management 
control, ong assurance and quality control. Examples of 
specific desi, rocessing and inspection tions which 
relate to Semin fuel failure mechanisms are discussed. The results of 
irradiated fuel examinations to date have shown that certain fuel 
failure mechanisias can be alleviated by the considerations described 
and that fuel of the requisite quality can be consistently produced. 


34575 KWU fuel cladding technology and quality assurance. 
Dressler, G. (Nuklear Rohr GmbH, Duisburg, Ger.); agg: 
H.G. pp 227-246 of In Nuclear fuel quality assurance. Vienna; 
International Atomic Energy Agency = 

From IAEA symposium on nuclear fuel quality assurance; 
Oslo, Norway (24 May 1976). 

STI/PUB—435; CONF-760528—. 

The high standard of Zircaloy cladding tubes for KWU fuel 
rods is based on the following five a ee a (1) design require- 
ments to the tube specification; (2) qualification of materials, manu- 
facturing processes and test procedures; (3) process control 
fabrication; (4) serena control and systematic evaluation roe 
results; (5) supplementary laboratory examinations in close contact 
with a steady and systematic material development. These five steps 
have to be integrated into an engineered quality assurance system by 
the technical know-how of the designer and the manufacturer. The 
neers of the specification on the Ae pn quality, examples of 

ae qualification and of acceptance tests are dis- 


34576 Examples of an integrated quality assurance 

LWR fuel elements. Tolksdorf, E. (Fichtner Consulting suling Engine 
Stuttgart). pp 247-263 of In Nuclear fuel ed 

International Atomic Energy Agency (1976). 

From IAEA symposium on nuclear fuel quality assurance; 
Oslo, Norway (24 May 1976). 

STI/PUB—435 CONF-760528—. 

The intograted GA Sor feel elements is 
ed and two examples from the detailed QA system for Zi 
canning are discussed in more detail. It is demonstrated that the 

lication of a thorough QA system allowed problem areas to be 
defined and the risk of producing non-conforming material lowered. 
The high percentage of rejection of tubing vy to flaws could be 
related to problems associated with the ingot. The dependency of 
uniform circumferential elongation (UCE) on Trex eccentricity is 
discussed and values are presented to support this. The UCE value 
was chosen as an example of statistical data treatment. Valuable 
iaeenntion about the quality distribution and the amount of tubing 
per delivery not meeting the specified UCE value are presented in a 
diagram. 


34577 Experience with a new ultrasonic inspection system for 
ee examination of tubes. Gundtoft, H.E. (Danish 
‘gy Commission, Roskilde); Nielsen, T.; p, C.C. 
es In Nuclear fuel assurance. Vienna; ternation- 
| Agency (1976 
symposium on nuclear fuel quality assurance; 

Oslo, Beach (24 May 1976). 
STI/PUB—435; CONF-760528—. 


nuclear fuel, the inspection speed is 6 m of tube per minute with the 


and has been based on prac’ 
accuracy and stability of the system has been improv 
tion in both the mechanical system (especially water circulation and 
temperature regulation) and the electronic modules (ultrasonic 
equipment). Also the ultrasonic transducers have been studied and 
changed. The calibration procedure has been simplified and im- 
proved both for dimensions and defects. The ae of the differ- 


hydrogen 
Crutzen, S.J. (Joint Research Centre, Ispra, Italy); Debeir, R.P.; 
Jehenson, P.S.; Luchtmans, F.; Barosi, A.; Giorgi, T.A.; Rosai, L. pp 
333-347 of In Nuclear fuel quality assurance. Vienna; "International 
Atomic A (1976). 
rom s um on nuclear quality assurance; 
Oslo, Norway (24 May vagTe). 

STI/PUB—435; CONF-760528—. 

Neutron radiography was used to determine the hydrogen 
sorbed in a gettering material. This material is principally made of 
zirconium and was developed recently for nuclear reactor fuel rods. 
From the analyses of the samples, doped with precise hydrogen 
— from 500 to 5000 ppM, it was possible to correlate the 

ity of the neutron radiographs with the hydrogen concentration 
of those samples. It demonstrated the possibility of using this tech- 
nique for non-destructive =! of the sorbed hydrogen in getters of 
nuclear reactor fuel rods. Further examination of the getters, using 
metallographic analysis and ion probe analysis, has given indications 
on the sorption mechanism of the a material as a function of 
the main parameters: duration and hydrogen pressure of doping. 


34579 Quality data systems. Bergman, J.E.; Patterson, R.G. 
(General Electric Co., Wilmington, NC). pp 467-472 of In Nuclear 
assurance. "Vienna; International Atomic Energy Agency 


From IAEA symposium on nuclear fuel quality assurance; 
Oslo, Norway (24 a 1976). 

STI/PUB—435; CONF-760528—. 

General Electric's Nuclear Fuel Department data system 
strategy of multifunctional system integration and specific applica- 

tions of data systems for the Quality Assurance Program is detailed. 

Senedine of two manufacturing control systems and their func- 
tion in satisfying quality data requirements are included. The time- 
sharing quality data system developed for processing laboratory, 
traceability and material release data in the Fuel Manufacturing 
Operation is described. In addition, specific references are made to 
those areas where significant time reductions have been realized 
through the utilization of mechanized data-handling systems. 


34580 Forsmark power station. Arnell, T. 
grupp AB). Nucl. Eng. Int.; 21: No. 248, 48-50( 

Construction work started in November 1971. Two units will 
be built in the first stage, but the design work has made allowances 
for two further units to be built. Unit 1 will be put into commercial 
operation in 1978 and Unit 2 will follow a few years later. Each of 
the units will produce 900MW(e). The plant including fuel is estimat- 
ed to cost about S.kr 4000 million in 1975 monetary value. Two gas 
turbines have also been installed at Forsmark. Principal parameters 
for Units 1, 2 and 3 are tabulated. 


34581 Method and apparatus for locating defective fuel rods in a 
reactor fuel assembly. Honig, H.; Jester, A. (to Babcock and Wilcox 
Co.). US Patent 3,983,741. 5 Oct 1976. Priority date 20 May 1974, 
German, Federal Republic of (F.R. Germany). 4p. 

A embodiment of the invention its defective fuel 
rods to be identified with the fuel rods array in a fuel element. A 
bell jacket is placed over the submerged plenum ends of the fuel rods 
in the fuel element and gas pressure is admitted to the jacket interior 
to expel water from the enclosed volume and expose the plenum 
ends of the fuel rods to the gas stream. The cooling effect of the 
flowing gas on steam rising within the interior of a defective fuel rod 
causes the steam to condense within the plenum and increase the 
temperature of the exposed end of the defective rod relative to the 
ends of the sound rods. An infrared or other suitable temperature 
detector identifies the higher temperature end of the defective rod 
for individual removal from the fuel element and replacement, as 
appropriate. 4 claims, 4 figures. 


34582 Flow oscillations in fixed-pressure-drop ficw-boiling sys- 
Ltd., Sheridan Park, Ontario. Power Projects); Nicoll, W.B.; Strong, 
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inspection has been ascertain y repeated inspection of the same 
17 tubes. The results from these inspections indicate an accuracy and 
stability of less than 5 mu m on dimersion measurements during 
actual tube examinations. 
34578 Use of neutron radiography for quantitative measurements 
| The Riso/HV Tube Inspection System is designed for fast 
automatic inspection of precision tubes for dimensions and defects. 
The system is built around a rotating water chamber with eight 


A.B. (Waterloo Univ., Ontario (Canada)). Int. J. Heat Mass Transfer; 
19: No. 12, 1379-1386(Dec 1976). 

Flow oscillations in fixed-pressure-drop flow-boiling systems 
are very relevant to the design of boiling water nuclear reactors. 
Typically, the reactor geometry is such that the flow through an 
individual heated channel has little effect on the total pressure drop, 
and thus the flow is essentially a fixed-pressure drop flow. The 
predictions of the flow under fixed-pressure-drop conditions leave 
much to be desired. Specifically, the theoretical and experimental 
oscillations differ in many significant respects; while the dominant 
frequency is well predicted, the amplitude is not, yet it is the latter 
which is of greatest importance in the operation of the reactor. It is 
shown that the introduction of random excitation in the wall heat- 
flux results in flow oscillations which agree significantly better with 
experimental data than to previous predictions. 


34583 Study on the irradiation embrittlement of pressure 
steels for LWR type reactors. Ahif, J.; Schmitt, F.J.; Spalthoff, W. 
(Gesellschaft fuer Kernenergieverwertung in Schiffoau und Schif- 
fahrt m.b.H., Geesthacht-Tesperhude (Germany, F.R.). Inst. fuer 
Werkstofftechnologie). pp 558-561 of In Reaktortagung, Mannheim, 
29.3.-1.4.1977. Sektion 4: Brennelemente und Materialien. Eggen- 
stein-Leopoldshafen, Germany, F.R.; ZAED (1977). (In oye 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar 1977). 

6 figs.; 2 tabs.; 3 refs. Short communication only. 


34584 Irradiation behaviour of LWR Pu fuels. Bairiot, H.; Dera- 
maix, P.; Gaube, M. (Societe Belge pour I'Industrie Nucleaire, 
Brussels). pp 490-493 of In Reaktortagung, Mannheim, 29.3.- 
1.4.1977. Sektion 4: Brennelemente und Materialien. Eggenstein- 
Leopoldshafen, Germany, F.R.; ZAED (1977). 

From Reactor congress "1977; Mannheim, Germany, F.R. (29 
Mar 1977). 

2 figs.; 1 tab.; 1 ref. Short communication only. 


34585 ECC analysis for a 1,000 MWe BWR with internal circula- 
tion pumps. Bhattacharyya, A.; Jonsson, N.O. (ASEA-ATOM AB, 
Vaesteraas (Sweden)). pp 286-290 of In Reaktortagung, Mannheim, 
29.3.-1.4.1977. Sektion 2: Sicherheit kerntechnischer Anlagen. Eg- 
genstein-Leopoldshafen, F.R.; ZAED (1977). 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar 1977). 

3 figs.; 1 ref. Short communication only. 


34586 Optimization of grids for Pu-fuelled PWR and BWR reac- 
tors. Hnilica, K.; Holzer, R.; Lahner, K. (Nuklear-Ingenieur Service 
G.m.b.H., Hanau (Germany, F.R.)); Schlosser, G. (Kraftwerk Union 
A.G., Erlangen (Germany, F.R.)); Spierling, H. (Kraftwerk Union 
A.G., Offenbach (Germany, F.R.)). pp 63-66 of In Reaktortagung, 
Mannheim, 29.3.-1.4.1977. Sektion 1: Reaktorauslegung. Eggenstein- 
Leopoldshafen, Germany, F.R.; cont te (1977). (In German 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar 1977). 

2 figs.; 3 tabs.; 3 refs. Short communication only. 


34587 Condensation tests at GKM in order to validate the loads 
assumed for the KWU pressure supression systems of the 69 series. 
Hupe, R.H.; aa K.D. (Kraftwerk Union A.G., Grosswelzheim 
(Germany, F.R.)). pp 241-244 of In Reaktortagung, Mannheim, 
29.3.-1.4. 1977. Sektion 2: Sicherheit kerntechnischer 
— Germany, F.R.; ZAED (1977). 


oe ae Reactor congress 1977; Mannheim, Germany, F.R. (29 
3 figs. Short communication only. 


34588 Experience with regard to long-term storage of LWR fuel 
elements. Huppert, K.L.; Zimmermann, G. (Gesellschaft zur Wieder- 
aufarbeitung von Kernbrennstoffen m.b. H., Eggenstein-Leopoldsha- 
fen (Germany, F.R.)). peat 447-450 of In f In Reaktortagung, Mannheim, 
29.3.-1.4.1977. Sektion ffkreislauf. Eggenstein-Leopold- 


shafen, Germany, F.R.; ZAED D (1977). (In German) 
From Reactor congress 1977; Mannheim, 
Mar 1977). 
Short communication only. 


Germany, F.R. (29 


34589 pumps of 


Constructional features of the emergency coolant 
a BWR reactor. Mueller, H.D.; Schill, J. (Klein, Schanzlin und 
Becker A.G., Frankenthal/Pfalz (Germany, F.R.)). pp 661-664 of In 
Reaktortagung, Mannheim, 29.3.-1.4.1977. "Sektion 5: Komponenten. 
Germany, F.R.; ZAED (1 . (In 
erman 
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" Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar 1977). 
3 figs. Short communication only. 


34590 Experimental and theoretical investigations of the load on 
a BWR pressure su system. Mueller, R.A.; Class, G. (Kern- 
forschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer Reaktor- 
entwicklung); Frenkel, E.; Simon, U. (Kraftwerk Union A.G., Offen- 
bach (Germany, F.R.)). pp 237-240 of In peewee gy Fenn Mannheim, 
29.3.-1.4.1977. Sektion 2: Sicherheit kerntechnischer 
Germany, F.R.; ZAED (1977). 


Mannheim, Germany, F.R. (29 


34591 Behaviour of the BWR internal coolant recirculation 
pumps on cavitation. Schaefer, H.; Simon, U.; Witt, A. (Kraftwerk 
Union A.G., Offenbach (Germany, F.R.)). pp 657-660 of In Reaktor- 
tagung, Mannheim, 29.3.-1.4.1977. Sektion 5: Komponenten. Eggen- 
stein-Leopoldshafen, Germany, F.R.; ZAED (1977). (In 7a 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar 1977). 

5 figs. Short communication only. 


34592 Core design for Pu-fuelled BWR and PWR reactors. Stein, 
H.; Spierling, H. (Kraftwerk Union A.G., Offenbach (Germany, 
F.R.)); Liu, Y.; Schlosser, G. (Kraftwerk Union A.G., Erlangen 
(Germany, F.R. ’. pp 59-62 of In Reaktortagung, Mannheim, 29.3.- 
1.4.1977. Sektion 1: Reaktorauslegung. Eggenstein- Leopoldshafen, 
Germany, F.R.; ZAED (1977). (In German) 
an From Reactor congress 1977; Mannheim, Germany, F.R. (29 
1977). 
Ha 1 tab.; 1 ref. Short communication only. 


34593 Subchannel analysis as a basis for the thermic core design 
of light-water reactors. Ulrych, G. (Kraftwerk Union A.G., Erlangen 
(Germany, F.R.)). pp 23-26 of In Reaktortagung, Mannheim, 29.3.- 
1.4.1977. Sektion 1: Reaktorauslegung. Eggenstein-Leopoldshafen, 
Germany, F.R.; ZAED (1977). (In German) 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar 1977). 
1 tab. Short communication only. 


34594 Measurement of solid-borne sounds in the Brunsbuettel 
BWR. Operational experience and findings. Wach, D.; Olma, B. 
(Gesellschaft fuer Reaktorsicherheit m.b.H. (GRS), Garchin; 
Muenchen (Germany, F.R.)); Albers, H.; Stern, H. (Hamburgisc’ 


Electricitaets-Werke A.G. (Germany, F. R. )). pp 837- — of In Reak- 
tortagung, Mannheim, 29.3.-1.4.1977. 'Sektion 6: Bau und Betrieb von 
Kernenergieanlagen. Eggenstein-Leopoldshafen, Germany, F.R.; 
ZAED (1977). (In German) 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar 1977). 

5 figs.; 2 refs. Short communication only. 


Burnup Experi- 


comparison with design calculations. 
= R.; Strohbach, P. P (Kraftwerk Union A.G., Offenbach (Ger- 
many, F.R)). pp 95-98 of In Reaktortagung, Mannheim, 29.3.- 
1.4.1977. Sektion 1: Reaktorauslegung. Eggenstein-Leopoldshafen, 
Germany, (In German) 


congress 1977; Germany, F.R. (29 

Mar 1977), 
3 figs. Short communication only. 

34596 LWR fuel elements: state of the art and new tasks. Stehle, 


H. (Kraftwerk Union A.G., Erlangen (Germany, F.R.)). pp 465-468 
In Reaktortagung, Mannheim, 3.-1.4.1977. Sektion 4: Brennele- 
te und Materialien. Eggenstein-} eopoldshafen, Germany, F.R.; 
ZAED (1977). (In German) 
From Reactor congress 1977; Mannheim, Germany, F.R. (29 


1977). 
4 figs, 18 refs. Short communication only. 


34597 Interference model to determine the Oe ome, tanta of 
LWR fuel rods. Wunderlich, F.; Distler, I.; Fuchs, H.P.; Hering, W 
(Kraftwerk Union A.G., Erlangen (Germany, F.R.)). pp 469-472 of 
In Reakto Mannheim, 29.3.- 14.1977, Sektion 4: Brennele- 
mente und Materialien. clase Germany, F.R.; 
ZAED (1977). (In German 
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6 figs.; 1 refs. Short communication only. 
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From Reactor congress 1977; Mannheim, Germany, F.R. (29 
mae 3 refs. Short communication only. 


34598 Process computer system for a Muelheim-Kaerlich LWR 
power station. Zinke, H.; Schnur, E. (Brown, Boveri und Cie A.G., 
Mannheim (Germany, F.R.)). PP. 861-864 of In Reaktortagung, 
Mannheim, 29.3.-1.4.1977. Sektion 6: Bau und Betrieb von Kernener- 
Eggenstein- Leopoldshafen, Germany, F.R.; ZAED 


) 
From Reactor congress 1977; Mannheim, Germany, F.R. 
Mar 1977). 
Short communication only. 


34599 Corrosion of Zircaloy in water reactors. Dickson, I.K.; 
Evans, H.E.; Jones, K.W. (Central Electricity Generatin Board, 
Berkeley (UK). Berkeley Nuclear Labs.). pp byes of In Reaktor- 
tagung, Mannheim, 29.3.-1.4.1977. Sektion 4: Brennelemente und 
in Eggenstein-Leopoldshafen, F.R.; ZAED 


From Reactor congress 1977; Mannheim, Germany, F.R. (29 
aie 7 refs. Short communication only. 


34600 Corrosion resistance of in KWU power reactors. 
Garzarolli, F.; Maenzel, R. (Kraftwerk Union A.G., Erlangen (Ger- 
many, F.R)). pp 477-480 of In eee Mannheim, 29.3.- 
1.4.1977. Sektion 4: Brennelemente und Materialien. E,; 
Leopoldshafen, Germany, F.R.; (In German 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 


. * 1 tab.; 6 refs. Short communication only. 
34601 Entente cordiale at Koeberg. van der Walt, N.T. Nucl. 
Act.; No. 16, 22-26(Jan 1977). 


Behind the eventual award of the Koeberg contract to a 
French ns was a plethora of investigations, decisions, nego- 
tiations, demands that the winning of this juicy apple a very 
real achievement as well as a lucrative one. 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, NON-BOILING WATER 


— ave. TO CITATION(S) 34122, 34558, 
4570, 34572, 3 

34584, 
34600, 
34925, 
35184, 
35199, 
35222, 

35232, 35237, 35250, 35263, 35265, 3. 

35271, 35272, 35285, 35286, 35287, 36213 

34602 (BAW—10114A) PROLIB: code to create 

for calculations. 
The PROLIB 
tion library used in the 


to epi 
NULIF program. PROLIB 
master libraries, produced by 


gular, cylindrical, spherical, 


the code include thermal-hydraulic feedback with subcooled poien 

effects, boron iteration, rod bank amen a automatic partial 

movement, and flux synthesis. Time-independent group diffusion 

equations are solved by Gaussian elimination in one dimension, 

single-line cyclic Chebyshev semi-iterative tec 

sions, and a modified block Gauss-Siedel in three 

HARMONY system. Thermal feedback effects use an iterative ap- 

proach based on relative power density in the core. Flux synthesis 
uses two-dimensional trial functions to solve three-dimensional prob- 


— (CEA-CONF—3650) In service ote of PWR ves- 
sels, Destribats, M.T.; Touffait, A.M.; Asty, M.; Saglio, R.; Samoel, 
A; Boule, M. (CEA Centre d'Etudes Nectesires de Saciay. 91 - Gif- 
ee 1976. 8p. (in French). 


F 
France (6 Sep 1970). 
oped at the C for the in service inspection of vessels: 
focused ultrasonic waves and acoustic emission. 


34605 (CONF-760954—5) Evaluation of sustained load effects in 
reactor pressure vessels by means of intermediate-scale flawed vessel 
tests. Bryan, R.H. (Oak Ridge National Lab., Tenn. (USA)). 1976. 
Contract W-7405-ENG-26. 27p. Dep. NTIS $4.00. 
From 4. water reactor safety research information of Anericn (USS 
of Columbia, United States of America ) 
Application of results of fracture tests of flawed vessels to 
full-scale reactor pressure vessels must take into account differences 
in scale, which may affect both the stress field around the flaw and 
the effective material toughness, as well as differences in the loading 
system which affect crack behavior through load variations. The 
sth program were designed with essentially full-scale thickness 
t fracture initiation behavior could be demonstrated with 
minimal uncertainty associated with scale. In most of the ITV tests 
the stiffness of the hydraulic loading system relative to that of a real 
reactor system was of no consequence, since the terminal fracture 
was rapid and extensive. Two of the ITV tests resulted in leak 
without burst, however, which suggested the study of the behavior 
Of intermediate test vessels under sustained load, as would be ob- 


leak without burst in the intermediate vessel tests, both h ydraulic 
and pneumatic, are applicable to the evaluation of the nehanter of 
reactor pressure vessels with similar flaw geometries under sustained 
ey The two vessels that —— in this way withstood pressures 

oS are above the 


34606 Assessment of thorium fuel cycles in 
water reactors. Final report. Shapiro, N.L.; Rec, J.R.; 
Engi indsor 


greater 
1 cycles. Cycles pha on plutonium enrichment have a 
limited long term impact on uranium ore utilization because of 
large fraction of the nuclear ee ae which must be 
on the conventional uranium cycle to provide start-up and 
plutonium inventories. However, about 20 percent more 

can be per kilogram of plutonium consumed in the 
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Consequently the test of ITV-7 has been repeated with a flaw and 
test conditions nearly identical to the original flaw and conditions 
| COOLED but with the load imposed pneumatically and the flawed region 
covered with a patch to retard or prevent leakage at the time of 
| 134559, 34561, 
34576, 34577, 
| 34593, 34595, 
34847, 34868, 
35082, 35112, 
35192, 35193, = 
35216, 35218, faulted conditions. 
135227, 35229, 
production li- Alternate thorium fuel cycles were evaluated on a consistent 
| -A.; Tilford, basis in a Combustion Engineering Standard System 80 plant to 
chburg, Va. provide a base-line for comparison of resource utilization with the 
O0p. Babcock conventional uranium cycle and with more advanced concepts. The 
economic motivation and the technical feasibility of employing 
its the produc- thorium-based fuels in present PWRs were also determined. In order 
system. The to achieve a significant increase in generating capacity for a given 
! j j material cross section data required uranium ore resource, thorium utilization must be widespread. This 
ermal spectrum calculations in the necessitates the use of thorium cycles employing highly-enriched 
—_ cross section data from the uranium; increases in the energy generated per mined ton of ore on 
M and THOR programs, to the order of 18 to 34 percent can be realized in the long term with 
, the desired production library group structures. The physics models these fuel cycles. Increases in energy generation for the highly- 
that are used, the calculations that are performed in PROLIB, the enriched uranium/thorium fuel cycles are obtained, however, at the 
input, and the output are described. Information that is required to expense of higher separative work requirements (about 25 percent) 
use PROLIB along with a sample problem that Snteetes the input and hi uranium ore requirements during the early cycles. As a 
and output formats and that provides a benchmark problem are 
given. for 
mo 
34603 (BAW—10117A) Babcock and Wilcox version of PDQO7: the 
: user's manual. Hassan, H.H.; Wittkopf, W.A.; Mullan, W.H. (Bab- oO 
) cock and Wilcox Co., Lynchburg, Va. (USA). Nuclear Power 
Generation Div.). Jan 1977. 118p. Babcock and Wilcox Co., Lynch- 
thorium cycle in the uranium cycle, an ce orium- 
solves the neu- based cycle represents a superior way of a existing plutonium 
three dimensions stockpiles. Comparison of the characteristics of uranium- and thor- 
boundary value ium-based cores indicates that thorium fueling is feasible, and modifi- 
available are rectan- to accommodate plutonium recycle do 
ial capabilities of 


34607 (INIS-mf—3386) Deformation behavior of large, high- 
pressure vessel flanges. Jaeger, T.A. (comp.). (Commission of the 
European Communities, Brussels (Beigium)). 1975. 10p. INIS. 

From 3. International conference on structural mechanics in 
reactor ee London, UK (1 Sep 1975). 

The analysis of the deformation behavior of large high- 
oe vessel flanges poses a much more difficult problem than for 
low-pressure flanges due to their particular geometry. For a particu- 
larly narrow flange geometry (typical of PWR flanges) a finite- 
element analysis (MARC-IBM-program, eight-node, isoparametric 
ring elements) was used to predict the behavior of the flange rings. 
The nonlinear elastic problem resulting from the local closing and/ 
or opening of the partial gap between the gasket faces was solved by 
an incremental technique using gap elements. The resulting deforma- 
tion behavior of be flange system has been compared to that 
obtained from an analysis using the refined rigid ring concept for 
both bolt-tightening and hydro-testing conditions. The elasto-plastic 
analysis was solved by the same finite element program system as 
mentioned above. The incremental steps describing the nonlinear 
material behavior are allowed to be larger than those for the gap- 
closure mechanism. Besides a comparison with the former elastic 
analyses an interpretation will be given of the local plasticity effects, 
which result in a shift in location of the gasket reaction. Experimen- 
tal data on local gasket face deformation was obtained by a specially 
developed laser beam apparatus, with the leak ancien channel of 
the flange serving as a beam hole. Additionally strain gauges were 
used on flanges and bolts, in combination with sensing pins 
for the determination of relative flange rotations. Results obtained so 
far indicate that for high-pressure flanges of the narrow design 
investigated the deformation behavior is best described by an elasto- 
plastic finite element analysis. 


34608 (INIS-mf—3386) Nuclear Ry on vessel analysis accord- 
ing to French regulations. Jaeger, T.A. (Commission of the European 
Communities, Brussels (Belgium)). 1975. 10p. INIS. 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

In nuclear power reactors, the thermal energy produced in 
the fuel is transferred outside the core by a fluid under pressure. The 
envelope con —_. fluid, or primary circuit, is a pressure 
system subject to regulations on these appliances. The regula- 
tions designed for conventional pressure vessels are not well suited 
for nuclear vessels and ‘special measures’ concerning them have been 
worked out within the regulations. These measures are covered by 
the Order of February 26th 1974 extending the application of boiler 
and pressure vessel regulations to the nuclear reactor primary 
system. The main provisions of this text are emphasized: components 
concerned, manufacturer and user responsabilities, choice of materi- 
= quality program, files to be submitted to the authorities. The 

rules concerning structural analysis of nuclear pressure vessels are 
examined more in detail. Loading conditions are classified under 
four different categories. The resistance of vessels must be estimated 
with special reference to the following damages: excessive distor- 
sion; plastic instability; elastoplastic instability; progressive distorsion 
(ratcheting); low cycle fatigue. In view of these requirements the 
available means of analysis are examined briefly: model tests, limit 
analysis, plastic finite elements methods, construction code rules, etc. 


34609 (INIS-mf—3386) Stress and strain analysis in the plastic 
fields of a PWR pressure vessel. Jaeger, T.A. (comp.). (Commission 
of the European Communities, Brussels (Belgium)). 1975. 11p. INIS. 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

The pressure vessel of the pressurized water reactor project 

Champlain has been calculated oniee with two different programs of 

-SEMT system: the first axisymmetrical and the second on 
shell elements. Axis: calculation with the PASTEL pro- 
gram was carried out on a section of the pressure vessel between 
two inlet points, which means that the structure considered is 
assumed as cylindrical. The automatically defined lattice was fairly 
small meshed and contains 8 to 36 triangles in the thickness accord- 
ing to the position amounting altogether to 1705 elements and 992 
nodes. The holes of the control rod passage zone in the cover were 
taken into account. Finally, the connection between the cover and 
the pressure vessel is represented by a node common to both parts 
and by forces distributed at the assembling pin fixations and at the 
tightening bolt points. The behavior of the system is elastic up to 260 
bars, plastic calculations were carried out in a series of 20-bars-steps 
up to 430 bars. Shell element calculation with the TRICO program 
was carried out on a quarter vessel containing an inlet point of 
700mm diameter. The lattice was established automatically and 
represents 631 shell elements to which are assigned thicknesses 
varying with the zones of the vessel. The cover-vessel connection at 
the joint plane and by the assembling pins is represented and tight- 
wi two programs agree very well. It was 

possible to show how the plasticity progresses with each pressure 
step. 
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34610 (INIS-mf—3387) Stress analysis and design of the primary 
shielding wall of a PWR plant under combined loads. Jaeger, T.A. 
(comp.). (Commission of the European Communities, Brussels (Bel- 
gium)). 1975. 14p. INIS. 

From 3. International conference on mechanics in 
reactor ee London, UK (1 Sep 1975). 

The Primary Shielding Wall is a massive reinforced concrete 
structure that surrounds and rh sage the Steel Reactor Vessel of a 
PWR Plant. In the stress analysis, the resulting transient pressure 
distribution inside the Reactor Cavity, due to a hypothetical rupture 
of the reactor main coolant loop under abnormal loading conditions, 
is of a non-axisymmetric nature and acts as a wedge een the 
interior face of the primary shielding wall and the Reactor Vessel. 
To account for a more realistic stress analysis, an extended table of 
load combinations was made to assure the structural integrity of the 
wall structure under all types of loading conditions. fore a 
hoop and vertical rebar type arrangement was adopted for its 
effectiveness in resisting the severe abnormal loading conditions. 
The finite element model representing the interaction of the primary 
shielding wall and its support mat was generated, and an axisymme- 
tric finite element computer - was used. The non-axisymme- 
tric loads were represented by Fourier components. The displace- 
ments at the boundary between the primary shielding wall and its 
supporting mat and their usages to yze more economically 
axisymmetric loads are also presented. The safety measure against 
hypothetical slippage of the reinforced concrete primary shielding 
wall resting on a steel liner, and the poe of its embedded into 
the concrete mat are discussed. The method of converting the direct 
stresses in a specified row of elements of interest into equivalent 
stresses at the + = of a concrete section composed of several 
elements, using a Fortran program as a postprocessor, is described 
and a rebar program to determine the rebar areas is presented. 


34611 (ORNL/TM—5818) Thorium assessment study 
progress report for first quarter fiscal 1977. Spiewak, I. (Oak Ridge 
National Lab., Tenn. (USA)). Mar 1977. Contract W-7405-ENG-26. 
22p. P 03/MF AOl. 
The objective of the program described is to contribute to the 
ongoing oe of the potential role of thorium fuel cycles for 
alleviatin Sormitted: (2) eguards concerns. Scenarios include (1) no 
uel recycle permitted only in secure 
parks”) with denatured (chemically a fuels only outside 
these regions, and (3) no limits on fuel recycle. A further objective is 
to provide nuclear mass balance data on HTGRs required by ERDA 
contractors for comparative cost-benefit studies. 


34612 Axial xenon redistribution and power shaping in large 
pressurized water reactors. Jorge, H.F.V. Fema sg NM; Univ. 
of oan Mexico (1975). 215p. University Mi Order No. 76- 
1. 
Thesis (Ph. D.). 


The reactor described is aimed at developing an accurate 
physical model for axial power shaping studies in pressurized water 
reactors of the current generation. The model is oy intended for 
numerical studies on: (1) reactor load-follow capacity throughout a 
fuel loading lifetime; and (2) burnup of the reactor 
stability against axial xenon oscillations. A one-dimensional (axial) 
core geometrical model, coupled with fuel temperature- and modera- 
tor coolant was assembled. Algorithms 
for computin ss feedback effects were developed and incorporated 
into a A urpose diffusion-theory-depletion computer program 
(CITATION). OTe ha handling of Doppler feedback is based upon the 


it average fuel temperature and the functi 
of fuel cron soutien on the fuel temperature. Ate. 
dimensional, quarter-core geometrical model, coupled with fuel tem- 


ture- and coolant thermal-hydraulics-feedback was also assem- 
led. The two models were benchmarked against experimental data 
from an opera power reactor. The one-dimensional model, in 
particular, was subjected to extensive benchmarking. The adequacy 
of the model for the analysis of axial power shaping, load-follow 
operation and xenon-transients is conclusively shown. 


34613 ee ng monitoring for permanent gases in 
reactors. Moskvin, ; Gumerov, M.F.; Gorshkov, A.I. Sov. At. 
Energy (Engl. No. 2, 707-7 1975). 
1975) Translated from At. Energ. (USS 9: Ne 2, 118-119(Aug 


Continuous composition monitoring for permanent gases in 
the first loop in a reactor is of interest in's full study of activation, 
radiolysis, and state change in the core zone under various 
conditions. It is difficult to determine directly the radioactive 
stable isotopes of the individual components in the entire complex 
mixture, so it is best to combine gas-chromatographic separation 
with subsequent selective detection. Several types of continuous 
two-dimensional chromatographs have been used for continuous 
component isolation. The scope for using these with certain gas 
mixtures is examined. Model mixtures of argon, xenon, 
hydrogen, and oxygen were used in the studies. 


34614 Device for inspection and for the carrying-out of possible 
repair work on the tube bundle of steam generators. Gugel, G. (to 
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Siemens A.G., Berlin (Germany, F.R.); Siemens A.G., Muenchen 
(te F. Patent Dec 1975. 


2 figs. 

tb 0 device ter and for the carrying- 
especially for pressurized-water reactors, the steam generators exhib- 
iting a tube bundle fastened to the tube plate for a heat carrier, and 
the tube plate, together with further housing parts, limiting an inlet 
and outlet chamber for the heat carrier with a chamber for 
the device, characterized in that in the housing parts, a tube di 
by its bent end towards the tube plate is carried rotatably and 
longitudinally displaceably and that a tube distributor is coupled to 
the tube which is adjustable together with the tube in its longtudinal 

lacement direction and exhibiting guide tubes adap 

swivelling movement of the tube end, by which the tube end can Oe 
brought in its respective axial position successively for inspection of 
single tubes of the tube bundle, the exits of the guide tubes being 
directed vertically to the tube plate and being adapted to the tube 
distribution of the tube plate. 
34615 220 MW saturated steam turbine for nuclear power plants. 
Drahy, J. Skoda Rev.; No. 2, 20-29(1976). 

The SKODA Concern has developed a saturated steam tur- 
bine of a capacity of 220 MW for the Czechoslovak WWER- ctype 
reactor nuclear power plants. The inlet steam parameters incl 
p-essure 4.32 MPa, temperature 256 degC, steam rate 1356 t/h. The 
cooling water temperature is 20 degC. The steam turbine is of the 
three-cylinder type (one high-pressure, two low-pressure sections) 
and the low-pressure steam input parameters are: pressure 0.46 MPa, 
temperature 216 degC. The ~~ P and assembly are described in 
detail. The main specifications and the design of a 440 MW turbine 
are given. 


34616 Ultrasonic testing of the welding of PWR fuel pin plugs. 
Pillet, C.; Destribats, M.T.; k, F. (Centre d’etudes Nucleaires 
de Saclay, France). pp 293-300 of In Nuclear fuel quality assurance. 
Vienna; International Atomic Energy Agency (1976). (In French) 

From IAEA symposium on nuclear fuel quality assurance; 
Oslo, Norway (24 May 1976). 

STI/PUB—435; CONF-760528—. 

In order to ensure the tightness of fuel elements, one must 
check the plug welds individually and the checks must be such as to 
reveal incomplete root penetration, poor contact and pores of more 
than 0.20 mm. The authors have developed a method of ultrasonic 
testing based on the reflection of transverse waves; the focused beam 
is directed onto the cladding at a constant angle of incidence. They 
have built a semi-automatic device and, using both ultrasonic and 
radiographic means, have tested the fuel pins for the “Chaudiere 
avancee prototype” (advanced prototype pressure vessel), represent- 
ing 6000 welds, and various other prototype constructions. The 
correlation with the results of numerous destructive tests is excellent. 
Ultrasonic testing is very fast and reliable, and can be used to detect 
unambiguously all anomalies which may impair the tightness of plug 


34617 Status report on the Callaway Nuclear Power Plant. 
Bolon, A.E. (Univ. of Missouri, Rolla); Schnell, D.F. pp 339-342 of 
In Proceedings of the second annual UMR-MEC conference on 
energy. a J.D. (ed.). North Hollywood, CA; Western Perio- 
dicals Co. (1976). 

From 2. annual UMR-MEC conference on 
Missouri, United States of America (USA) (7 Oct 1975). 

See CONF-7510146—. 

The progress to date of the first nuclear-powered, electric 


34618 Behavior of zircaloy fuel cladding tubes. Maki, H. (Hitachi 
Ltd., Ibaraki (Japan). Hitachi Works); Ooyama, M. J. Nucl. Sci. 
Technol, (Tokyo): 13: No. 2, 43-57(Feb 1976). 

refs. 

A series of experiments has been performed to obtain informa- 
tion on the behavior of zircaloy fuel cladding tube, indispensable for 

arranged under the following headings: (1) Hydride behavior: 
The effects of stress on non-uniform precipitation, thermal diffusion 
of hydrogen in zircaloy containing terminal solid 
solubility, and directionality ——: by i 
(2) Deformation behavior: Plastic deft i 
characteristics of oxide film. 


34619 Analytical model for studying noise effects in PWR type 
reactors. Meyer, K. (Ingenieurhochschule Zittau (German Demo- 
cratic Republic). Sektion Kraftwerksanlagenbau und Energieum- 
wandlung). Kernenergie; 19: No. 9, 265-269(Sep aS (In German). 

A model for calculating stochastic fluctuations of neutron flux 
in a reactor cell is given, in which the noise sources are 


by fluctuations of coolant inlet Apart from the rigorous 
solution an soiution is considered, which results from 
k effects. Examples of numerical results are given. 


ee, Possibility of building 2 GW-reactors. Skvorcov, S.A.; 
Duchovenskii, A.S. Arch. Energiewirtsch.; 30: No. 9, 835-842(Sep 


German). 
ticeskogo reaktora moscnostju 2000 MVT. Also pub- 
in: Teploehnergetika (1976) v. 23(3) p. 
ity of guaranteeing the supply of electric power 


examined. 
34621 A. (to Kraftwerk 
haft). US Patent 3,985,614. 12 Oct 1976. Prior- 


Union Akti 
ity date 27 Jul 1973, German, Federal Republic of (F.R. Germany). 


A nuclear reactor metal pressure vessel is surrounded by a 
concrete wall forming an annular space around the vessel. Thermal 
insulation is in this space and surrounds the vessel, and a coolant- 
conductive ~~ =e is also in this space surrounding the thermal insula- 
tion, coolant forced through this layer reducing the thermal stress on 
the concrete wall. The coolant-conductive layer is formed by con- 
crete blocks laid together and having coolant these blocks 
being small enough individually to permit t to be cast from 
concrete at the reactor installation, the thermal addin being 
formed by much larger sheet-metal clad concrete segments. Mortar 
is injected between the interfaces of the coolant-conductive layer 
and concrete wall and the interfaces between the fluid-conductive 
layer and the insulation, a layer of slippery sheet material being 
interposed between the insulation and the mortar. When the pressure 
vessel is thermally expanded by reactor operation, the annular space 
between it and the concrete wall is completely filled by these 
components so that ) ~giaaang rupture safeguard is provided for 
the vessel. 4 claims, | figure. 


34622 Gamma dose rate and neutron fluence determination in the 


Bruno Leuschner during start-up opera 
R.; Goebel, J. (VEB Kombinat Kraftwerksanlagenbau, Berlin 
(German Democratic = Prokert, K.; Doerschel, B.; Schur- 
icht, V. (Technische Univ., Dresden (German Democratic Repub- 
lic). = Physik). Kernenergie; 19: No. 11, 336-344(Nov 1976). (In 


During start-up operation of nuclear power plants extensive 
dosimetric measurements have to be carried out. Using the Greifs- 
wald nuclear power plant Bruno Leuschner as an example it is 
shown that integrating detectors such as thermoluminescent dose- 
meters, colorimetric dosemeters, activation detectors, and solid-state 
track detectors can be applied to such measurements in compart- 
ments adjoining the reactor core. Detectors and measuring tech- 

are presented in detail. The technique enables to determine 
pes tes field distributions especially at inaccessible locations of the 

t, which are of interest in shielding design and calculation. 
leasurements at given locations close to the reactor have shown 
that there is a linear relationship between gamma dose rate or 
neutron fluence and reactor power determined from heat balance. 
This may be used for determining very low reactor power levels. 


34623 Investigating the power anomalies at St. Lucie 1. Masters, 
R. Nucl. Eng. Int.; 21: No. 250, 33-34(Nov 1976). 

The anomalous power behaviour of St Lucie 1, an interim 
discussed. The inspection, following shutdown due to azimuthal and 
axial power peaking observed in the core of the reactor, indicated 

le poison shim rods with cladding i i 
given of the shim rods, poison pellets consistin, 
matrix and clad in Zr-4, which differed only 
Theories for boron movement from the centre towards the end of 
being evaluated to identify the actual mechanism is summarised. 


34624 Numerical procedure to determine flow and evaporation in 
the narrow between steam tubes. Kunzmann, W.; 
Weber, (enftwerk Union AG. Erlangen (Germany, F.R.)). 
693-696 of In Reaktortagung, Mannheim, 29.3. -1.4.1977. Sektion 
Kom; ten. E, -Leopoldshafen, Germany, F.R.; ZAED 
a (In German 

Mannheim, Germany, F.R. (29 


Short communication only. 


Vibration monitoring 
H. (Kraftwerk Union A.G., Erlangen 


for PWR reactors. Stoelben, 
(Germany, F.R.)); Sunder, R. 
(Gesellschaft fuer Reaktorsicherheit m.b.H. (GRS), Garching/ 
Muenchen (Germany, F.R.)). pp 673-676 of In Reaktortagung, 


fF NUCLEAR POWER PLANTS 3553 
welds. 


3554 ERDA ENERGY RESEARCH ABSTRACTS 


Mannheim, 29.3.-1.4.1977. Sektion 5: Komponenten. E; in- 
Leopoldshafen, Germany, F.R.; ZAED (1977). (In German 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar 1977). 

1 fig. Short communication only. 


34626 Release of fission iodine from defective fuel rods in PWR 
type reactors during constant-load and load-cycle operation. Schuster, 
E.; Kersting, A.; Neeb, K.H. (Kraftwerk Union A.G., Erlangen 
Germany, F.R. )). pp 817-820 of In Reaktortagung, Mannheim, 
29.3.-1.4. 1977. Sektion 6: Bau und Betrieb von Kernenergi 

— Leopoldshafen, Germany, F.R.; ZAED (1977). dn 


From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar 1977). 
3 figs. Short communication only. 


34627 Comparison between experimental and theoretical activity 
values for the determination of the neutron fluence on the wall of a 
PWR pressure vessel. Spicka, M.; Whitmarsh, C.L. (Babcock - 
Brown Boveri Reaktor G.m.b.H., Mannheim (Germany, F.R.); Bab- 
cock and Wilcox Co., Lynchburg, Va. (USA)). pp 290-293 of In 
Reaktortagung, Mannheim, 29.3.-1.4.1977. Sektion 2: Sicherheit 
kerntechnischer Anlagen. enstein-Leopoldshafen, Germany, 
F.R.; ZAED (1977). (In Gorm 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar 1977). 

3 tabs. Short communication only. 


34628 Film boiling safety in fuel rod clusters with KWU spacers. 
Suchy, P.; Ulrych, G. (Kraftwerk Union A.G., Erlangen 
F.R.)); Casterline, J. pp 27-30 of In Reaktortagung, Mannheim, 2 
.1.4.1977. Sektion 1: Reaktorauslegung. Eggenstein- -Leopoldshafen, 
Germany, F.R.; ZAED (1977). (In German) 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar 1977). 

4 figs.; 2 refs. Short communication only. 


34629 Sealing concept of the main coolant pumps for PWR 
reactors. Versollmann, W. (Maschinenfabrik Andritz A.G., Graz- 
Andritz (Austria). pp 649-652 of In Reaktortagung, Mannheim, 
29.3.-1.4.1977. Sektion 5: Komponenten. Eggenstein-Leopoldshafen, 
Germany, F.R.; ZAED (1977). (In German) 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar 1977). 
4 figs. Short communication only. 


non-linear computer model UTSG, 
KKW-Biblis A steam generator. Hoeld, A. (Gesellschaft fuer Reak- 
torsicherheit m.b.H. (GRS), Garching/Muenchen (Germany, F.R.)). 
pp 689-692 of In Reaktortagung, Mannheim, 29.3.-1.4.1977. Sektion 
5: Komponenten. Eggenstein-Leopoldshafen, Germany, F.R.; 
ZAED (1977). (In German) 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar 1977). 
1 fig.; 5 refs. Short communication only. 


34631 Cada of a microscopic cross section base for the 
calculation of the long-term behaviour of PWR reactors. Penndorf, K.; 
Schult, F. (Gesellschaft fuer Kernenergieverwertung in Schiffbau 
und Schiffahrt m.b.H., Geesthacht-Tesperhude (Germany, F. a 
Inst. fuer Physik). pp 91-94 of In Reaktortagung, Mannheim, 29.3. 
1.4.1977. Sektion 1: Reaktorauslegung. Eggenstein-Leopoldshafen, 
Germany, F.R.; ZAED (1977). (In German) 

From Reactor congress 1977; Mannheim, Germany, F.R. (2S 
Mar 1977). 
4 figs.; 1 tab.; 1 ref. Short communication only. 


34632 Demonstration of Pu recycling at the KWO in the period 
1972-1976. Schlosser, G.; Uyttendaele, P. (Kraftwerk Union A.G., 
Erlangen (Germany, F. R. )). pp 421-424 of In Reaktortagung, Mann- 
heim, 59. 3.-1.4.1977. Sektion 3: Brennstoffkreislauf. Eggenstein-Leo- 
poldshafen, Germany, F.R.; ZAED (1977). (In German) 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar 1977). 

3 figs.; 1 tab.; 5 refs. Short communication only. 
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REFER ALSO TO CITATION(S) 34101, 34177, 34611, 34618, 
34865, 34866, 34867, 34871, 34873, 34875, 34876, 35091, 35092, 
35093, 35145, 35182, 35192, 35201, 35203, 35236, 35240, 35253, 
35257, 35260, 35273, 35274, 35275, 35276, 35278, 35475, 35720 


34633 (AD-A—029457) Conceptual design of a small HTGR for 
total energy applications at military installations. Final report. Shin, 
JL; Driscoll, M.J. (Massachusetts Inst. of Tech., Cambridge (USA). 
Dept. of Nuclear oe May 1975. Contract DAAK02-74-C- 
0308. 157p. NTIS $6.7 

A Conceptual design for a smell HTGR in the 100 MWe size 
range is described. The reactor drives indirect closed-cycle gas 
turbine power conversion units using helium as the working fluid 
and provides both electricity and thermal energy oe a 380 F hot- 
water utility system) to serve the projected needs of lar, ge US Army 
installations and industrial facilities in the continental US in the 
1985 time frame. The overall system design combines many of the 

roven features of the Peach Bottom 1 reactor, the Fort St. Vrain 
GR core, and Oberhausen II turbomachinery. The major unique 
feature is the use of an indirect power cycle, with helium-to-helium 
intermediate heat exchangers. Cost estimates are summarized which 
indicate the ability of the gas turbine cycle to discharge waste heat at 
a useful temperature gives the HTGR/GT system a significant 
advantage over nuclear and fossil-fired Rankine systems even though 
it is inferior to LWR systems on an electric-only basis. The fossil- 
fired-gas-turbine total-energy concept is identified as its major com- 
petitor for the present application. 
34634 (CEA-CONF—?2571) Microradiography of high tempera- 
ture reactor fuel after irradiation. Bazin, J.; Fignon, M.; Picavet, C. 
(CEA Centre d'Etudes Nucleaires de Saclay Gif-sur-Yvette 
(France). Dept. de Technologie). 1976. 10p. dla French). NTIS (US 
Sales Only). 

From 17. Meeting of the hot laboratory EURATOM Com- 
mission; Casaccia, Italy (25 May 1976). 

This technique has been applied to the non-destructive con- 
trol of high temperature reactor fuel after irradiation. An apparatus 
has been designed to allow the simultaneous radiography of about 60 
samples. The conditions of obtention of the X ray pictures were 
tested on an irradiation experiment under a flux of - 3.5 107! n.cm™? 
EDN. The X ray pictures were made after the fuel had cooled for 
one month. Time of exposure for each picture was about 10 seconds. 
The pictures were then enlarged, yielding excellent results up to 125 
times enlargement. With the help of this apparatus which can 
provide records as well as visual examination, the selection of 
particles for metallographic examination has been greatly simplified. 


34635 (GA-A—14180) HTGR fuels and core development pro- 

gram. Quarterly progress report for the November 30, 
1976. (General Atomic San Diego, 27 Dec 1976. 
Contract EY-76-C-03-0167-017. vp. 8.00. 

The work rted includes studies “es ase between core 
materials and coolant impurities, basic fission product 
mechanisms, core graphite development and testing, the ae. 
ment and testing of recyclable fuel systems, and p 1ysics and fuel 
management studies. Materials studies include irtediation capsule 
tests of both fuel and hite. Experimental procedures and results 
are discussed and the are presented in tables, graphs, and 
photographs. 


34636 (GA-A—14244) COmponent and systems development 
31, 1976. (General Atomic Co., San Diego, Calif. (USA)). Jan 1977. 
Contract EY-76-C-03-0167-050. vp. P 05;MF A01. 

Progress is described in two major areas: (1) HTGR compo- 
nent and structural materials and (2) thermal barrier studies. Work 
was initiated on a new task covering reactor internals studies. The 
objectives of these tasks are to provide a data base for the properties 
of materials used in the construction of important noncore compo- 
nents of the HTGR and to demonstrate the adequacy of the thermal 
barrier and reactor internal design. 


34637 (GA-A—14246) Fort St. Vrain surveillance and testing 
31, 1976. (General Atomic Co., San Diego, Calif. (USA)). Jan 1977. 
a EY-76-C-03-0167-052. 7p. Dep. NTIS $3.50. 


St. Vrain 


34638 (INIS-mf—3386) Comparison of two methods of analysing 
three-dimensional cracking in the upper section of the THTR pres- 


34630 Determining the transient behaviour of a U-tube natural- 

circulation steam generator by of the newly developed, nodal, 
- Surveillance and Testing. The program will per- 
orm post-startup tests on FSV plant components and systems to 
increase our knowledge of operating characteristics of large 
HTGRs. This report contains a summary of the findings made 
during power runs between 25 percent and 28 percent power. 


JULY 31, 1977 


of the Euro Communities, Brussels (Belgium 
German). INIS. oi 


From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

For the THT R-prestressed concrete pressure vessel three- 
dimensional colouiadions of the upper section ass cracking of 
the concrete have been performed for overload in addition to service 
load conditions. For these calculations and for cross-checking them 
different types of calculation methods were used. For the first 
calculation a finite element program has been used. The develop- 
ment of the cracks is considered as a sudden change of the original 
system into a new one. All external loads and internal forces (‘eigen- 
stresses’) acting in the moment of change are set on the new system. 
The second calculation is performed with a program based on the 
dynamic relaxation method. With a relaxation method using equilib- 
rium elements alterations of the system and stored stresses resulti 
from earlier loadings may be considered easily. The behaviour 
cracked zones in this calculation is idealized by a fictive orthotropic 
material law. Forces in the reinforcement bars are related to an 
average stress for the section of an element and the corresponding 
stiffness is introduced perpendicular to the cracks. Results show that 
cracked zones develop mainly at the circulator openings, at the 
haunch between wall and Se | and at the openings for the heat 
exchangers. Tensile stress fields in these regions are considerably 
influenced by local geometry, by temperature stresses and by redis- 
tribution of stresses between steel components and concrete. Com- 
parisons of calculations with and without cracked zones show that 
the integrals of the tensile stress fields reduce considerably when 
cracking is assumed. The cracking stabilizes and deformations in the 
cracked zones are small. These results indicate that here a calcula- 
tion with cracked zones leads to an economical design of the 
reinforcement. 


34639 (INIS-mf—3386) Long term creep of the Wylfa P.V. con- 
crete for loading ages up to 12 1/2 years. Jaeger, T.A. (comp. 
a eg the European Communities, Brussels (Belgium)). 
1 Ip. I 
rom 3. International conference on mechanics in 
reactor technology; London, UK (1 Sep 1975). 
Published in summary form only. 


34640 (INIS-mf—3386) Experimental and analytical results for a 
prestressed concrete reactor vessel model under simulated HTGR 
operating conditions. Jaeger, T.A. (comp.). (Commission of the Euro- 
pean Communities, Brussels (Belgium) 1975. 9p. INIS. 
From 3. International conference on structural mechanics in 
reactor UK (1 Sep 1975). 
ermal cylinder experiment was designed 

vide information for evaluating the capability of analytical ro phd ne 
to predict time-dependent stress-strain wn & of a 1/6-scale single 
cavity prestressed concrete reactor vessel model and to demonstrate 
structural behavior under design and off-design thermal conditions. 
The model was a thick-walled cylinder having a height of 1.22m, a 
thickness of 0.3m and a outer diameter of 2 . It was prestressed 
both axially and circumferentially and subjected to 4. 3MNm-? 
interral pressure together with a ry *— crossfall imposed by heat- 
ing the inner surface of the cylinder to 65.6 oe © 
outer surface to 23.9 deg C. The initial 460 days of testing were 
divided into time that simulated prestressing, heat-up, reac- 
tor refuelling. of experimental strain 
gage data with ysis predictions obtained using 

SAFE-CRACK finite program indicated gen- 
erally good agreement for the normal vessel oy period, al- 
though the analysis tended to underestimate strains and 
overestimate mechanical loading strains. ede was concluded that the 
SAFE-CRACK analysis was pa en of predicting time-dependent 
behavior in a vessel subjected to conditions but 
that it was unable to accurately predict eiovior uring off- 
hot-spot conditions. The observed tendon corrosion was ly 
caused by the presence of moisture and organic impurities in the 


localized hot-spot heating. 


34641 (INIS-mf—3386) Development of prestressed 
pressure vessel for H.T.R. Jaeger, T.A. (comp.). (Commission of the 
Communities, Brussels (Belgium)). Ip. INIS. 
From 3. International conference on structural 
reactor technology; London, UK (1 Sep 1975). 
Published in summary form only. 


(INIS-mf—3386) Method of sliced substructures in the 
of boiler-podded PCPV i 


i conference 
reactor technology; London, UK (1 Sep 1975). 
The method of sliced substructures is based upon the 
tion that the aus Gee of this type does not so 


cavities. The system stiffness matrix is Bema as —_ 
summation of the two 


stresses to strains are suppressed. The suppressed 
components of element stiffness are later supplemented in the 
age of the system stiffness matrix. The components on the system 
representing the horizontal resistance are evaluated for 
horizontally sliced layers separately, in which plane stress state is 
assumed. The matrix condensation technique is used for each hori- 
zontal substructures in order to reduce the two-dimensional degrees 
of freedom into ones for those nodes which are on the vertical plane 
of symmetry between cavities. The results of elastic analysis of a 
PCPV for 770MW HTGR by the new method are presented in 
use of iso-parametric elements. For the elastic ysis, very 
coincidence in the stress distribution was obtained 
some discrepancy in displacement. The CPU time for the new 
wel /8 of the full analysis. 


34643 (Juel—1333) Quality control procedures for HTGR fuel 


means of insuring that imvegrity is through the exercise of —— 
designed quality assurance paonene during the manufacture of 
the fuel and other fuel element components. The International 
Atomic Energy Agency therefore conducted an International Semi- 
nar on Nuclear Fuel a Assurance in Oslo, Norway from 24 till 
28 the 1976. This KFA report contains a paper which was a. 
during the seminar and - in the second part - 
procedures available in the present state for the production control 
of HTGR core materials and of the meaning of the particular 
properties for reactor operation. 


34644 (Juel—1334) Test insulations for the hot gas duct of the 
HHV. Broeckerhoff, P. (Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.). Inst. fuer Reaktorb te). Sep 
gs: NTIS (US Sales Only). 


The 


company however is covered with a metal foil 
imulaton manufactured by Darchem England Some sections of the 
hot gas duct are defined as test pieces. Two of these sections are 
described in the present report. The test piece covered with the fibre 
insulation has a fenght of 4.400 mm, the foil insulation is 4,800 mm 
inner diameter of the pressure tubes is 1,400 mm, the 
aikembel the insulations 200 mm. Initially the arguments about the 
election of the insulations are discussed. Additionally the structure 
and the mounting are described. The measurements provided are 
explained. Furthermore a description is given of the equipment 
consisting of thermocouples, microphone tubes and strain ~~. 

The difficulties during the erection are pointed out. Finally 

schedule is reported. 


= code QUIL to cesium-impurity equilibria in the primary coolant 

of high-temperature reactors. Feber, R.D.; Lunsford, J.L.; 
Stark, W.A. Jr. (Los Alamos Scientific Lab., N Mex May 
1976. Contract W-7405-ENG-36. 40p. Dep. NTIS 

An equilibrium analysis has made of the a -product 

cesium in the primary coolant loop of the high-tem 
cooled reactor PCHTGR), The species distributions 
equilibrium have been calculated for various conditions of reactor 
operation. The cesium species considered were the monomer, dimer, 
oxides, hydroxides, and the hydride. The effect of cesium sorption 
isotherms on graphite also was included in the analysis. During 
normal reactor operations, the abundant species of cesium were 
calculated to be elemental cesium, Cs, and the monomeric hydrox- 


species was calculated to be CsOH. Cesium adsorbed onto 
was stable under all steam-ingress conditions considered. 
transients above 1500°K were required for equilibrium transport of 
ering the complen equilibria code QUIL, dssigncd and’ written 
ois complex eq um written 
with special emphasis on features that make it applicable to the 
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deviate from the axisymmetric pattern for axial and shearing compo- 
nents, the horizontal are disturbed 
fuer Reaktorwerkstoffe und Heisse Zellen). Aug 1976. 37p. NTIS 
(US Sales Only). 

4 figs.; 3 tabs.; 41 refs. 

The growing use of nuclear reactors for the production of 
electric —_ throughout the world, and the consequent increase in 
the number of nuclear fuel manufacturers, is giving enhanced impor- 
tance to the consideration of quality assurance in the production of 

| nuclear fuels. The fuel is the place, where the radioactive fission 
products are ; in the reactor and, therefore, the integrity of 

a sealed tendon ducts, _ the actual corrosion 
de, CSUN. Under mo Conditio ea ngress, aDunaal 

of the Euro Communities, Brussels (Belgium)). 1975. 10p. INIS. 

ics in 
largely -product probiem. 
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(ORNL/Sub/4403—1) Endochronic theory for inelastic- 
ity and failure analysis of concrete structures. Bazant, Z.P.; Bhat, 
P.D.; Shieh, C.L. (Northwestern Univ., Evanston, Ill. (USA)). Dec 
1976. W-7405-ENG-26;SUB-4403. 216p. P 07;MF AOI. 

A gradual accumulation of inelastic strain can be most conve- 
niently described in terms of the so-called intrinsic time, whose 
increment depends on the time increment as well as the strain 
increments. This nm. which gives a particularly simple de- 
scription of irreversibility of strain at unloading and cyclic loading, 
was previously developed for metals and is extended herein to 
concrete by introducing the hydrostatic pressure sensitivity of inelas- 
tic strain, the inelastic dilatancy gra by deviator strains, and 
the strain-softening tendency at high stress. Failure envelopes are 
— as a collection of the peaks of stress-strain diagrams. By 

with experimental data from the literature, it is demon- 
pena that the proposed model predicts quite = stress-strain 
diagrams for concretes of different strength; uniaxial, biaxial and 
triaxial stress-strain diagrams and failure — failure envelopes 
for combined torsion and oe. la strains and volume 
expansion in uniaxial and biaxial tests; the behavior of spirally 
confined concrete; hysteresis loops or repeated high compression; 
cyclic creep up to 10° cycles; the strain rate effect; the decrease of 
long time strength; and the increase of short-time strength due to 
low stress creep. 


34647 (PB—253492) Development status and operational fea- 
tures of the high temperature gas-cooled reactor. Final report. (Ge- 
sellschaft fuer Hochtemperaturreaktor-Technik m.b.H., yoo 
(Germany, F.R.)). Apr 1976. 481p. NTIS $12.50. 
Substantial improvement of the gas cooled reactor technol- 
ogy, to achieve higher efficiency by operating at even higher tem- 
tures and higher core power density has been attained by the 
temperature reactor TR) design. This reactor is character- 
ized by the application of only heat resistant ceramic materials 
within the core and chemically inert and neutron transparent helium 
as coolant. This concept obviates the need of all metallic materials 
for permanent insertion in the hot regions of the core. The high 
efficiency of HTR compared to LWR presents an attractive proper- 
ty with respect to waste heat dissipation in particular when the 


application of dry cooling towers is required. Other important 

features of the HTR system, are its low uranium consumption, when 

combined with the thorium fuel cycle, its favorable inherent = 
coal gasification and other 


properties, and its potential for nuclear 
process heat applications. (GRA) 


34648 7S Flow measurements for establishing the 
mechanisms of heat transfer from a rib-roughened surface. Lawn, C.J. 
(Central Electricity Generatin ye Berkeley (UK). Berkeley 
Nuclear Labs.). Jan 1976. 41p. S (US Sales Only) $4.00. 
Measurements are presented of the velocity and static pres- 
sure distribution in the flow around the roughness elements of a rib- 
roughened surface, similar to that used for the fuel cladding in 
Advanced Gas-Cooled Reactors. The data were obtained in a wind- 
tunnel on a large-scale two-dimensional simulation of the rough 
surface using a cylindrical pressure The momentum balance 
in the tunnel is discussed and the 7 woul rough wall shear-stress 
evaluated from the pressure distribution around the ribs. This en- 
ables the inter-rib velocities in the tunnel to be related to the friction 
velocity and hence to the flow in the reactor. The data have been 
analysed by computer so that the two components of mean velocity, 
all three independent velocity gradients, and the convective terms in 
the momentum equation, could be evaluated on a fine mesh covering 
the flow region. These data are stored on tape for use in future heat 
transfer calculations. The eventual aim is to optimize the heat 
transfer performance of rough surfaces from a knowledge of the 
interaction between the several complex flow re; which have 
been identified. The presence of high turbulence intensities close to 
the inter-rib surface, where the flow would normally be considered 
laminar, is an important feature of the heat nui performance. 


34649 (RD/B/N—3643) 7% honing of Sizewell primary selec- 
tor valve housings. Grindrod, A.; Ward, R.G. (Central Electricity 
Generating Board, Berkeley (UK). Berkeley Nuclear Labs.). Mar 
1976. 22p. NTIS (US Sales Only). 

Difficulties have been experienced at Sizewell power station 
with the removal and replacement of several of the primary selector 
valves fitted in the reactors, during the annual maintenance pro- 
gramme. An inpile honing device is described which was ——s 

and develo to facilitate the restoration of the 
sealing faces of the valve housings. 


34650 (RD/B/N—3647) Iron-free moving coil high temperature 
transducer. Grindrod, A. (Central i 


Electricity Generat- 
oa us , Berkeley (UK). Berkeley Nuclear Labs.). Jul 1976. 23p. 


Sales Only) $4.00. 
A unique, iron free, moving coil linear displacement trans- 
ducer system is described, which is suitable for continuously moni- 
toring linear movements, at varying ron up to 750°C; i in 


Although this device has been primar- 
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ily developed for Advanced Gas Cooled Reactor Systems, it also has 
uses where long term measurements on conventional high tempera- 
ture plant are required. Furthermore it could be particularly useful 
in material creep laboratories where precise linear changes in speci- 
men length need to be monitored at elevated temperatures, over 
several years. Since individual transducer installations demand spe- 

cific mounting arrangements to suit particular component ot a 
tries, evaluations have been made only on standard tional 
modules or capsules which are designed for containment in a range 
of rosary hed fixtures to suit particular applications. The behaviour 
of these ices has been studied at temperatures up to 750°C for 
periods of over 10,000 h. An evaluation is also included of a 
commercially designed sensor assembly employing the same princi- 
y 4 ee the boiler-shield wall movement at Hinkley Point 

A tation. 


34651 (TID—27424/1) Gas cooled reactor assessment. Volume I. 
Final report, February 9, 1976—June 30, 1976. (Little (Arthur D.), 
Inc., Cambrid: (Usa). Aug 1976. Contract EY-76-C-02- 


2885. 

A anaes Arthur D. Little, Inc. (ADL) to make 
a brief but intensive study of the current status of, and the courses of 
action open to, the government in connection with the development 
and commercialization of the following four reactor types: High 
Temperature Gas-Cooled Reactor-Steam Cycle (HTGR-SC), Direct 
Conversion High Temperature Reactor (DCHTR), Very High Tem- 
perature Reactor (VHTR), Gas-Cooled Fast Breeder Reactor 
{GCFR). The study was structured to address the following specific 
tasks: carry out a technical and economic assessment of the status of 
technology of the reactor types; develop a spectrum of scenarios 
projecting the performance of these reactor types, their areas of 
potential application and schedule of commercial availability; devel- 
op alternative scenarios for providing required electrical energy and 
heat within the United States against which the value of 
possible gas-cooled reactor development can be measured; and pro- 
vide development and commercial deployment strategies for gas- 

cooled reactors. 


34652 Testing device for fuel element samples. Bauchede, J 
Breant, P. (to CEA, 75 - Paris (France)). French Patent 2,290,743/ 
A/. 7 Nov oe 13p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

The device described is for testing sam) for behavior at 
high temperature in heavy gamma radiation. whole device is 
designed to be maintained in the high neutron flux of a nuclear 
reactor channel. It comprises two co-axial envelopes with cylindrical 
side walls and with convex truncated bottom and head walls, these 
truncated walls being maintained in pairs at a small distance and as 
constant as possible owing to the inner envelope being designed to 
accept the fuel element or other sample for testing and to be 
mental gas. 


embedding matrix. Leary, D.F.; Cooper, R.G.; Miertschin, G. 'N. (to 
General Atomic Co.). French Patent 2,286,477/A/. 29 Sep 1975. 
11p. (In French). 

Available from Institut National de la Propriete Industrielle, 
iy priority claim: 30 Sep 1974, US. 

A matrix suitable for the preparation of nuclear fuel rods is 
presented. It consists of graphite powder, pitch and an additive 
chosen from amongst saturated and unsaturated alcohols with a 
chain containing 12 to 30 carbon atoms, saturated and unsaturated 

and unsaturated primary mince ‘with a chain containing 12 to 30 
carbon atoms, as eaed petroleum hydrocarbons of molecular weight in 
the range of about 350 to 1400. The choice of additive covers 
octadecanol-1, hexadecanol-1, oleic acid, stearic acid, octadecyl-1 
— vaseline and their mixtures. The grap hite powder concentra- 

to 50% by weight, that of pitch 30 to 75% and that of 


This report on the first building of its in Germany deals 
important details of calcula- 
tion, comp! of building, its design, the supervision of build- 
ing materials, the instrumentation and the start-up. 


34655 — Reactor materials for advanced high-temperature reactor 
systems. Nickel, H. (Kernforschungsanlage Juelich G.m.b.H. (Ger- 


3556 
| 
| 
| 
which is then placed in a mould and compressed to the shape of a 
nuclear fuel rod. 
34654 Design and building of the prestressed-concrete pressure 
vessel for the 300 MWe THTR power station at Schmehausen. 
Bremer, F. (Krupp (Friedr.) G.m.b.H., Essen (Germany, F.R.). 
Universalbau). Beton Stahibetonbau; 71: No. 1, 3-9(1976). (In 
_ 
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many, F.R.). Inst. fuer Reaktorwerkstoffe und Heisse Zellen). High 
Temp. - High Pressures; 8: No. 2, 123-141(1976). 


From 5. temperatures, Moscow, USSR (8 
of solids at high temperatures; Moscow, USSR (18 y 1976) 


Problems arising in high-temperature reactor 
(HTR) applications are described, On af 
two important groups of components is outlined. The 
first group consists of core-s| components and includes coated 
fuel particles, fuel elements for the different HTR t (spherical 
elements and block-type elements), and the co y ceramics 
are used for these parts. The second group, com the nonnu- 
clear components of the primary circuit, ectedest hot ducts, turbine 
blades, reformer and heat exchangers for nuclear- 
process-heat plants, e.g. for gasification. High-temperature 
alloys are normally used, but ceramics are used for insulation pur 
poses. 


34656 Quality assurance for HTR fuels. Audebeau, J.P.; Holli- 
day, J.; Price, M.S.T.; Siddall, R.E. (OECD High Temperature 
Reactor Project, Dorset, Eng.). pp 365-389 of In Nuclear fuel quali 
assurance. Vienna; International Atomic Energy Agency (1976). 

From IAEA symposium on nuclear quality assurance; 
Oslo, Norway (24 May 1° 1976). 

STI/PUB—435; CONF-760528—. 

Quality Assurance (QA) for a nuclear fuel is no different from 
that for any other complex manufacturing process and product. 
However, such fuel cannot be functionally tested before use even 
though the consequences of a failure—e.g., lack of ny age ke 
duction—are particularly costly. Risk assessment may be to 
define the confidence level required and this will normally imply a 
“three-legged stool” approach to QA, the three equally vital sup- 

ing areas being validated manufacture, Quality Control and 
Bualits Audit. In fuel, primary fission product containment is 
achieved on a microscale by the use of carbon and silicon carbide 
coating barriers, pyrolytically ited on actinide materials in the 
form of small spherical kernels. coated particles are dispersed in 
a graphite matrix and used either as spherical balls in a pebble-bed 
reactor or carried a8 cylindrical fuel bodies in hexagonal fuel ele- 
ments of a pri ic HTR. The reviews the QA information 
which has published for fuels. It is important to form 
pay bn mw at the outset between Design, Manufacture, Quality 
and lormance to establish the specification. The specification, 
derived from two main types of requirement, functional and safety, is 
the result of an iterative process wo back from the final product 
aided by a Quality Factor classification.For each manufacturing step 
along this chain a series of input-output relationships is de , and 
it is shown, with examples, how Quality Control is applied ols. The 
tt as a mixture of input, in-process and output controls. 
phasis is on the primary importance of getting the product right 
first time. It is concluded that general ex with HTR is 
and the next phase of work must be mainly concerned with 
34657 the homogeneity of fuel for high-temperature 

J. (Centre d'Etudes Nu- 

Of Nuclear fuel tis) 


UB—435; CONF-760528—. 


An apparatus either gamma transmission or gamma- 
scntilation spectrometry (with an Nal(T1) detector) has been devel 
ity of the distribution of fissionable 


(a) longi gamma ives an overall distribu- 
u- 
by means of a well-type 

gives the count rates of the uranium 
; (c) longitudinal gamma spectrometry, which 
= the axial let lt, pe of the uranium and thorium—the 


34658 Quality control procedures compo- 
nents. Delle, W.W.; Koizlik, K.: Luhleich, H.; Nickel, H. (Kernfors- 
—— Juelich GmbH, Germany). pp ‘407-424 of In Nuclear 

; International Atomic Energy Agency 


tures. The use of nuclear process heat for endothermic 

such as methane splitting, 
— reactor coolant outlet temperatures between 850 and 
developing a wide range of materials for high-temperature reactors. 
Key factors are the fuel elements and their components, the quality 
control of which plays an important role in reactor verification. The 
materials used in the HTGR differ in composition, roan hey 
Graphite and graphitic matrix materials are produced in blocks, rods 
or spheres so that conventional procedures can be applied as far as 
pre-irradiation quality control is concerned. The small specimens 
used for irradiation experiments require modifications of the stan- 
dard procedures. For the characterization of the fuel kernels with 
diameters up to some 100 mu m, as well as of the pyrolytic carbon 
smaller than 100 mu m, new methods had to be dev 
procedures currently applied during quality control of element 
components are briefly described and their meaning is discussed. 


34659 Quality control tests for high-temperature gas-cooled reac- 
tor recycle fuel. Pechin, W.H.; Lackey, W.J.; Sease, J.D.; Eatherly, 
W.P. (Oak Ridge National Lab., TN). pp 425-447 of In Nuclear fuel 
i976) assurance. Vienna; International Atomic Energy Agency 
From IAEA symposium on nuclear fuel quality assurance; 
Oslo, Norway (24 May 
STI/PUB—435; CONF-760528—. 
tion of recycle fuel for oy involves a large 
number of operations which, because of the high radiation level 
associated with the presence of 2°U, must be ormed in shielded 
(5 cm of lead) glove boxes containing automated nme etns 
particle les ior pneuma y transferrin les 
rods through long tubes has been pene tee for cross- 
checking inspection data were devised shown to be useful for 
determining the accuracy and precision of several analytical tech- 
niques, as well as for a ee errors in analytical data. 
The density of the particle buffer coating layer was shown to 
increase significantly during deposition of the overlying coating 
layer. A method was developed for determining the final buffer 
density to an accuracy of about 0.05 g/cm* w not requiring 
sampling at the brffer stage of the coating operation. Methods using 
high-pressure mercury pycnometry were developed for measuring 
both the amount of open porosity and the ty. eometric density of low- 
temperature isotropic (LTI) coatings. With this technique the LTI 
density can be measured with a precision of about 0.01 g/cm*. A 
1500°C gaseous chlorine leach technique was shown to be useful for 
measuring defective particle fractions for both loose particles and 
particles bonded into fuel rods. An automated particle size analyzer 
suitable for glove-box operation was developed with the ili 
of measuring particles at Be rate of 1500/min. Techniques for 
strength were also developed and 
to be 


34660 HTGR fuel design and performance. Onc, M. (Electric 
Power Develo Ce Lid Ltd., Tokyo (Japan)). Genshiryoku Kogyo; 
22: No. (in. Japanese). 

tal view on fuel design criteria and irradiation 
Coated particles are designed with the 
consideration of sound mechanical properties and thermochemical 
stability. No interaction between rod matrix and particles and be- 
tween fuel rods and fuel blocks is required throughout the life span 
of the fuel. Fuel rods are also required to remain stable even at 
maximum radiation and to maintain the special characteristic of heat 
conductivity. Studies on the test of these characteristics are re- 
viewed. 


Process for the production of pressed block fuel elements 
of high power for gas cooled high temperature reactor. Hackstein, 
K.G.; Hrovat, M.; Wolff, W. (to Nukem GmbH). US Patent 
3,996,319. 7 Dec 1976. Priority date 3 Feb 1972, German, Federal 
Republic of (F.R. Germany). 4p. 

Molded or pressed block fuel elements of high power for gas 
cooled high temperatures are produced by —— in steel tools 
using outer dies or bars and punches arranged to be y moveable 
in the axial direction and moving said moveable dies or bars and 


punches in the molding process. 6 claims, 2 figures. 


34662 Nuclear with closed gas-cooling circuit. Hafer- 
kamp, D.; Hodzic, A.; Winter, U. (to Hochtemperatur- -Reactorbau 
GmbH). US Patent 3,998,057. 21 Dec 1976. Priority date 1 Feb 1974, 
German, Federal Republic of (F.R. Germany). 12p. 

Disclosed is a nuclear power plant comprising a pressure- 

reinforced concrete, a high-tem 
inner vessel, a gas turbine assembly having a turbine and a high- and 
low-pressure compressor located in a horizontally oriented chamber 
below the reactor, a plurality of heat exchange units positioned in a 
plurality of vertically oriented pods spaced radially symmetrically 


Po NUCLEAR POWER PLANTS 3557 
Oslo, 
and fertile ; les in HTR fuel. Three methods have been devised: 
apparatus with four scintillators and optimizes the measurement 
) parameters. These relatively simple procedures should facilitate the 
industrial checking of HTR fuel. 
From IAEA symposium on nuclear fuel quality assurance; 
: Oslo, Norway (24 May 1976). 
STI/PUB—435; CONF-760528—. 
High-temperature gas-cooled reactors (HTGR) being de- 
- for the steam - are also considered to be of interest, 
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about the reactor and suitable conduits for carrying the reactive gas 
between the system components. The conduits are arranged in 
generally horizontally and vertically oriented straight lines, and the 
conduits for carrying low-pressure gas comprise a horizontal system 
positioned beneath the turtine assembly having a plurality of coaxial 
connecting tubes, collectors and distributors as well as normal con- 
duits, so that high pressure gas flows in the internal peer and low- 
pressure gas flows in the outer passage. 22 claims, 7 figures. 


34663 Comparison of calculations and measurements of the pres- 
sure and wall temperature distribution in a gas-cooled fuel rod cluster. 
Martelli, A.; Rehme, K. (Kernforschungszentrum Karlsruhe (Ger- 
many, F. R.). Inst. fuer Neutronenphysik und Reaktortechnik). pp 19- 
22 of In Reaktortagung, Mannheim, 29.3.-1.4.1977. a 1: Reak- 
torauslegung. Eggenstein-Leopoldshafen, Germany, F.R.; ZAED 
(1977). (In German 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar 1977). 

6 figs.; 19 refs. Short communication only. 


34664 Calculation of aerodynamic pressure variations in the hot- 
gas system of HTR reactors. Achenbach, E. (Kernforschungsanlage 

Fuelich G.m.b.H. (Germany, F.R.). Inst. fuer Reaktorbauelemente). 
pp 736-739 of In Reaktortagung, Mannheim, 29.3.-1.4.1977. Sektion 
5: Komponenten. Eggenstein-Leopoldshafen, Germany, F.R.; 
ZAED (1977). (In German) 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar 1977). 

5 figs.; 1 ref. Short communication only. 


34665 Procedure in choosing a HHT concept. Arndt, E.; Hodzic, 
A. (Hochtemperatur-Reaktorbau G.m.b.H., Mannheim (Germany, 
F.R.)); Eiermann, A.; Weiskopf, H. (Brown, Boveri und Cie A.G., 
Mannheim (Germany, F.R.)); Foerster, S. (Kernforschungsanlage 
Juelich G.m.b.H. (Germany, F.R.)); Helbling, W. (Eidgenoessisches 
Inst. fuer Reaktorforschung, Wuerenlingen pp 887- 
890 of In Reaktortagung, Mannheim, 29.3.-1.4.1977. Sektion 7: 
fortschrittliche Reaktorkonzepte. Eggenstein-Leopoldshafen, Ger- 
many, F.R.; ZAED (1977). (In German) 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar 1977). 

Short communication only. 


34666 Testing HTR fuel elements in the AVR. Balthesen, E. 
(Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.)); Ehlers, 
K. (Hochtemperatur-Reaktorbau G.m.b.H., Mannheim (Germany, 
F.R.)); Huschka, H. (Hochtemperatur-Reaktor-Brennelement 
G.m.b.H. (HOBEG), Hanau (Germany, F.R.)); Ivens, G. (Kernfors- 
chungsanlage Juelich G.m.b.H. (Germany, F.R.). Arbeitsgemeins- 
chaft Versuchsreaktor). pp 570-573 of In Reaktortagung, Mannheim, 
29.3.-1.4.1977. Sektion 4: Brennelemente und Materialien. Eggen- 
stein-Leopoldshafen, Germany, F.R.; ZAED (1977). (In German) 
Mannheim, Germany, F.R. (29 
1 fig.; 2 tabs.; 9 refs. Short communication only. 


34667 Production of HTGR fuel elements by a gas separation 
process. Blin, J.C.; Berthier, J.; Devillard, J. (CEA Centre d'Etudes 
Nucleaires de Grenoble, 38 (France). pp 574-577 of In Reaktorta- 
gung, Mannheim, 29.3.-1.4.1977. Sektion 4: Brennelemente und Ma- 
terialien. Eggenstein-Leopoldshafen, Germany, F.R.; ZAED (1977). 
F Mannheim, Germany, F.R. (29 
rom 
Mar 1977). 
2 figs. Short communication only. 


34668 Influence of oxide layers on the permeability of heat 

exchanger materials to hydrogen under nuclear process conditions. 
Blumensaat, J.; Lambrecht, J.; Roehrig, H.D.; Schaefer, J. (Kern- 
forschungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Reaktorentwicklung). pp 554-557 of In Reaktortagung, Mannheim, 
29.3.-1.4.1977. Sektion 4: Brennelemente und Materialien. Eggen- 
stein-Leopoldshafen, Germany, F.R.; ZAED (1977). (In aa 
1977; Mannheim, Germany, F.R. (29 

6 figs.; 6 refs. Short communication only. 


34669 Hot-gas insulation of Kohlestein. Description and prelimi- 

nary measurements. Broeckerhoff, P.; Scholz, F. (Kernforschungsan- 
ca Juelich G.m.b.H. (Germany, FR). Inst. fuer Reaktorbauele- 
mente). pp 732-735 of In ee Mannheim, 29.3.-1.4.1977. 


Sektion 5: ten. enstein-Leopoldshafen, Germany, 
FR.; ZAED (197) (ln 
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From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar 1977). 
6 ; 3 refs. Short communication only. 


34670 Quality control in components of HTR fuel elements. 
Delle, W.; Koizlik, K.; Wallura, E. (Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.)); Broecker, P.; Vygen, P. (Hochtempera- 
tur-Reaktor-Brennelement G.m.b.H. (HOBEG), Hanau (Germany, 

F.R.)). pp 606-609 of In Reaktortagung, Mannheim, 29.3.-1.4. 1977. 
Sektion 4: Brennelemente und Materialien. Eggenstein-Leopoldsha- 


rom Reactor congress 19 7; Mannheim, Germany, F.R. (29 
Mar 1977, 

; 2 tabs.; 5 refs. Short communication only. 


34671 He circulating blower for the 300 MWe THTR Schmehau- 
sen plant. Eiermann, A.; Scholz, G. (Brown, Boveri und Cie A.G., 
Mannheim (Germany, FR)). pp 665-668 of In Reaktortagung, 
Mannheim, 29.3.- 14.1977. Sektion 5: Komponenten. Eggenstein- 
Leopoldshafen, Germany, F.R.; ZAED (1977). (In German 

From Reactor congress "1977; Mannheim, Germany, F.R. (29 


Mar 197 
+ Short communication only. 


34672 Application of the cost-benefit analysis to large-scale pro- 
jects by the example of the HHT project. Ernst, H. —— 
Beratende Ingenieure fuer Energie- und Waermewirtschaft G.m.b.H. 
und Co. K.G., Stuttgart (Germany, F.R.)). pp 1007-1010 of In 
Reaktortagung, Mannheim, 29.3.-1.4. 1977. Sektion 9: Energie, insbe- 
sondere en, Germany, F.R.; 


Y congress 1977; Mannheim, Germany, F.R. (29 
bes; 1 ref. Short communication only. 


34673 Prestressed-concrete pressure vessels for the integrated 
HTR single-cycle system (HHT). Filser, E. (Hochtemperatur-Reak- 
torbau G.m.b.H., Mannheim (Germany, F.R.)); Lafitte, R. (Bonnard 
et Gardel, Ingenieurs-Conseil, Lausanne (Switzerland)). pp 645-648 
of In Reaktortagung, Mannheim, 29.3.-1.4.1977. Sektion 5: Kom 
enten. — Iidshafen, Germany, F.R.; ZAED (1 


From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Short communication only. 


34674 Concept of pipe rupture detection in the steam coolant loop 

of the THTR 300 MWe. Fischer, P.; Domann, A. (Brown, Boveri 

und Cie A.G., Mannheim (Germany, "FR,)). pp 161-164 of In Reak- 
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34712 a Interaction between graphite 
quan sate fuel elements. Campbell, F.R. (Atomic 
Canada Ltd., Chalk River, Ontario. Chalk River Nuclear 2. 
Aug 1976. 4p. NTIS (US Sales Only). 


The adoption of graphite as a fuel/sheath lubricant in the 
CANLUB fuel design required assurance that any chemical interac- 
tion between graphite and UO: had no detrimental effect on fuel 


gas pressurization of a fuel element to tolerable limits. 
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34714 (AECL—5609) erg reactor fuel. Page, R.D. 
(Atomic Energy of Canada L Sheridan Park, Ontario. Power 
1976. 57p. NTIS ‘Us Sales Only). 


The following subjects are covered: the basic CANDU fuel 
design, the of the bundle the 


differences 


procurement, organization and industry, and fuel costs. 


34715 Ay Winfrith 9MW heat transfer rig. 
Obertelli, J.D. (UKAEA Reactor Group, Winfrith. Atomic Energy 
Establishment). 1976. 19p. NTIS (US Sales Only). 

The Winfrith 9 is used for studying heat transfer and 
flow resistance in a variety of test sections at system pressures up to 
68 bar. The basic rig and its instrumentation are discussed together 
with the characteristics of the test section design. The rig has been 
used in studies involvi fell of Stems 
ing Heavy Water (SG fuel assemblies and the paper discusses 
the measurements made in this type of study. 


34716 (AEEW-R—904) PRESTO II - a programme for multi- 
group source-sink calculations in pressure tube reactor lattices. Allen, 
F.R. (UKAEA Reactor Group, Winfrith. Atomic Energy Establish- 
ment). Oct 1976. 52p.p. NTIS = Sales Only). 
Available from H.M. Stationery Office, price Pound1.50. 
PRESTO II is an = version of the multigroup source- 
sink programme PRESTO I written in 1967. A major dev: 
has been the re-formulation of the flux calculation to produce a more 
accurate treatment of the dipole components of neutron flux. New 
influence functions have been introduced to permit detailed editing 
of the azimuthal components of flux at the channel boundaries. In 
conjunction with data generated by the auxiliary code QUAVER, 
PRESTO II calculates the azimuthal variation of fission power 
within — layers of the fuel clusters. The generation of 
le and dipole channel boundary conditions for PREST II by 
QUA is now based on input data from the WIMS lattice code, 
hich is accepted standard for SGHW reactor calculations. These 
developments of PRESTO, together with associated improvements 
in QUAVER, have been required to permit detailed analysis of 
cluster tilt measurements in zero energy reactors, and to provide 
benchmark calculations of cluster tilt for commercial reactor de- 
signs. 
34717 le Corrosion problems 
vessel. Experience with 2 years active operation of the Al reactor. 
Tomik, L. (Metals Society, London (UK). British Industrial and 
Scientific International Translation Service). 1976. 4p. TIC. 
Translated from Czech., Hutn. Listy, 1975 (6) p. 426-429. 
Available from British Industrial and Scientific International Trans- 
lation Service, Metals Society, London, price Pound6.50. 
The heavy water reactor vessel of Al-Mg-Si aluminium alloy, 
in contact with deuterium oxide saturated with carbon dioxide at a 
temperature of 90°C, also containing products of radiolysis and 
considered most exposed to corrosive conditions were 
a and so were control rods removed during repairs. For most 
of the time a corrosive inhibitor was added (10 months) and this 
aad the degree of corrosion, which was comparitively rapid 
when the vessel first went into service and then declined to a 
than when power was not being 


34718 (CONF-750699—P2, pp 13-29) Point Lepreau generating 
station. G.H.D.; Strang, A.E.; Gunter, G.E.; Thompson, 
T.S. (NB Power). [nd]. 

From 15. annual international conference; Ottawa, Cnnnda 
(15 Jun 4 


In Volume 2: developments in Canada and abroad. 
Point Lepreau-1 reactor is a 600 MWe station 
ew Brunswick is 


ering a ‘catch up’ phenomenon in load growth and needs to 
decrease on foreign oil. The site is on salt water and 
extensive study has gone into corrosion control. Project manage- 
ment, financing and scheduling have unique aspects. 


34719 (CONF-750699—P2, ne 55-70) Cracking of Pickering unit 
3 pressure tubes. Ingolfsrud, L.J. (Atomic Energy of Canada Litd., 
Sheridan Park, Ontario. Power Projects). [nd]. 

From 15. annual international conference; Ottawa, Canada 


ye olume 2: developments in Canada and abroad. 
uses, detection, and repair of cracked pressure tubes in the 
phenomenon. Improved pressure tube-end fitting joint ro! proce- 
dures have eliminated residual stresses as a future problem. 


| Mar 1977). 
4 figs. Short communication only. 
temperature indicates that very high gas pressures of CO and CO: 
can be generated from such a reaction. The in-reactor experiment 
showed the reaction rate to be strongly temperature dependent, 
becoming significant only at temperatures above about 1700 K. 
However, a theoretical analysis suggested, and the experiment con- 
firmed, that a mechanism exists which limits the rate and degree of 
tial hazard of 
. Whiteshell 
Oui) Research Establishment). Jul 1976. 2ip. NTIS (US Sales 
y). 

13 refs. 

It is shown that recycle of heavy elements, except uranium, 
can cause significant reduction in the potential hazard due to the 
heavy elements in the spent fuel from CANDU reactors during the 
decay period from 100 to 5 x 10* years. Beyond that time the 
potential hazard is due to uranium and its daughters and some 
reduction per unit energy generated is gained with recycle due to 
the lower uranium requirement. However, the potential hazard from 
the heavy elements in spent CANDU fuel is of the same order of » 
magnitude as that from the tailings produced in mining the fuel, 
during the decay period to 10° years. Consequently, recycling will 
not lead to a significant reduction in the total potential hazard from 
the nuclear fuel cycle during this period unless similar treatment is 
applied to the radium in the tailings. 
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34720 (CONF-750699—P2, pp 30-38) Quebec Gentilly 2 nuclear 
power station. Labbe, J.A. (Hydro-Quebec, Montreal (Canada)). [nd]. 

From 15. annual international conference; Ottawa, Canada 
(15 Jun 1975). 

In Volume 2: developments in Canada and abroad. 

Modifications and commissioning of the Gentilly reactor are 
described. The Gentilly reactor is owned by AECL, not Quebec 
Hydro, and has served as a prototype reactor. The Gentilly-2 reactor 
is a ‘packaged’ 600 MWe PHW reactor similar to Pickering-1, etc. 
poem eg aspects of construction and purchasing of equipment are 

lescril 


34721 (CONF-750699—P2, pp 39-54) Performance of Canadian 
commercial nuclear units and heavy water plants. Woodhead, L.W. 
(Ontario Hydro); Ingolfsrud, L.J. (AECL). nd]. 

From 15. annual international conference; Ottawa, Canada 
(15 Jun 1975). 

In Volume 2: developments in Canada and abroad. 

The operating history of Canadian commercial CANDU type 
reactors, i.e. Pickering generating station-A, is described. Capacity 
factors and unit energy costs are analyzed in detail. Equipment 
performance highlights are given. The performance of the two 
Canadian heavy water plants is described and five more are under 
construction or planned. 


geo SST. a pp 3-18) Effect of inflation on nucle- 
ar energy. Schofield, L.J. (Economic Development Committee, 
C.N.A.). [nd]. 
Froin 15. annual international conference; Ottawa, Canada 
(15 Jun 1975). 
In Volume 4: economic development and nuclear policy. 
A sophisticated analysis i —- of the effects of inflation on 
the respective economics of CANDU power plants versus fossil fuel 
(especially coal-fired) power plants in Canada. Coal price escalation 
of 8% per annum or greater significantly favors CANDU plants. At 
5%, especially with double-digit inflation of capital costs, the com- 
petitive advantage of CANDU becomes small. 


34723 (CONF-750699—P6, pp 8) Quality assurance program. A 
eal viewpoint. Brooks, G.L. (Atomic Energy of Canada Limit- 
. [NG]. 
From 15. annual international conference; Ottawa, Canada 
(15 Jun Sag 
Volume 6: nuclear energy and the manufacturing indus- 
tries. 


The concept of levels of quality assurance as applied to 
CANDU-type nuclear _— plant com: ts, i.e. maintaining an 
Py mga cost/benefit ratio, is introduced. The design process 
itself quality assurance features by virtue of multi-level review. 


34724 (CONF-750699—P6, pp 13-14) Quality assurance - the 
manufacturer's point of view. Hovey, C.M. (Bristol Aerospace). [nd]. 
From 15. annual international conference; Ottawa, Canada 
(15 Jun 1975). 
In Volume 6: nuclear energy and the manufacturing indus- 


The application of ‘levels of quality’ to different classes of 
components for CANDU-type nuclear power plants is described. 
This concept assures an appropriate cos' it ratio. 


34725 (CONF-750699—P6, pp 9-12) Quality and assurance of 
quality of nuclear generating stations. Morison, W.G. (Ontario 
Hydro). [nd]. 
From 15. annual international conference; Ottawa, Canada 
(15 Jun 
Volume 6: nuclear energy and the manufacturing indus- 
tries. 


Ontario me ance $s attitude toward quality assurance in 
CANDU-type nuclear generating stations is explained. 


34726 (CONF-750699—P6, compo- 
nents for Canadian reactor P. (Dominion Bridge 
Co. Ltd., Montreal, Quebec (Canada). [nd 

conference; Ottawa, Canada 


From 15. annual international 
(15 Jun 1975). 
. In Volume 6: nuclear energy and the manufacturing indus- 
tries. 
Design features, especially those relating to calandrias, are 
pointed out for many CANDU-type reactors and the Taiwan re- 


search reactor. The special requirements shouldered by the Canadian 
suppliers of heavy reactor components are analyzed. 


in the Canadian C. water programs. Reny, J.P. 
(Machinery Branch, Department of 1 Industry, Trade and Com- 


merce). 
15. annual international conference; Ottawa, Canada 
(is Tun | 1975) 
Volume 6: nuclear energy and the manufacturing indus- 
tries. 
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The volume of business available to Canadian manufacturers 
of CANDU power plant and heavy water plant com ——— is 
analyzed over about the next 10 years. Gglivelions of exported 
nuclear technology and plants are explored. 


34728 (CONF-750699—P6, pp 27-48) Opportunities for manu- 
a nuclear power generation. Wilson, J.D. (Ontario Hydro). 


From 15. annual international conference; Ottawa, Canada 
(15 Jun 1975). 
In Volume 6: nuclear energy and the manufacturing indus- 


"Ontario Hydro’s future nuclear power generation program is 
outlined through about 1989. The im ~ for Canadian nuclear 
component suppliers are explored in 


34729 
technical Goldschmidt, J. (Ministerstvo paliv a energetiky, 
Prague (Czechoslovakia)); Neumann, J. (Ceskoslovenska Komise 
pro Atomovou Energii, a Rydrych, A. (Ministerstvo hut- 
nictvi a tezkeho strojirenstvi, Prague (Czechoslovakia)). Automati- 
zace; 18: No. 5, 113-114(May 1975). “in Czech). 

The first Czechoslovak nuclear power plant - A-1 was con- 
nected to the national power grid on December 25, 1972. In two 
years of operation the plant produced more than 0.5x10® kWh of 
electric power. The design, development, construction, commission- 
ing and the successful operation as well as the first experience gained 
in the operation of the A-1 power plant are reviewed. 


- — example of successful Czechoslovak-Soviet Wagner, 
K. (Skoda, Plzen (Czechoslovakia). Zavod Vystavba Jadernych 
Elektraren). Automatizace; 18: No. 5, 114-118(May 1975). (In Czech). 
Some of the of scientific and technical 
cooperation of Czechoslovak and Soviet research and production 
organizations in the development and implementation of the Ist 
Czechoslovak nuclear plant A-1 control system are given and exam- 
ples are cited. The overall evaluation is presented of this cooperation 
and prospects of further cooperation in building further nuclear 
power plants are stated. 


34731 Locating fuel element canning defects in the reactor KS- 
150. Faik, K.; Shandrik, Sh.; Shtubnya, M. pp 133-143 of In Nuclear 
fuel quality assurance. Vienna; International Atomic Energy Agency 


(1976). (In Russian) 
jum on nuclear fuel quality assurance; 


From IAEA sym 
Oslo, Norway (24 May 1976). 

STI/PUB—435; CONF.760528—. 

The fuel element control system and its tional character- 
istics for the gas-cooled heavy water moderated reactor KS-150 are 
described. The system utilizes the method of measuring the activity 
of some fission fragments. Furthermore, results are given of testing 
the functional model of the burst yo system in the gas 
loop of the reactor V VR-S in the Nuclear Research Institute. 
Theoretical and measured values of the signal levels are compared 
and the increase of the latter as a function of the time elapsed since 
the occurrence of the failure is shown. 


34732 CIRENE fuel. Morandi, G. (Centro Informazioni Studi 
Esperienze, Milan (Italy)); Nasi, M.; Sberze, L. (Comitato Nazionale 
per l’Energia Nucleare, Saluggia (Italy); Valli, G. (Comitato Na- 
zionale l’Energia Nucleare, Casaccia (Italy). Centro di Studi 
ee Energ. Nucl. (Milan); 23: No. 7, 381-395(Jul 1976). (In 


From 17. national of Italian Metallurgical Associ- 
ation; Milan, Italy (8 Jun 1976). 

The characteristics of the fuel of the CIRENE prototype 
reactor are described, together with the relevant performances and 
the different fabrication stages. The in-pile and out-of-pile experi- 
ments are then illustrated, performed to verify the design choices 
and the adopted fabrication techniques and procedures. 


34733 Main coolant pumps for a heavy-water reactor. Dernedde, 
R.; Gaffal, K. (Klein, Schanzlin und Becker A.G., Frankenthal/Pfalz 
(Germany, F.R.)). pp 653-656 of In Reaktortagung, Mannheim, 
29.3.-1.4.1977. Sektion 5: Komponenten. Eggenstein-Leopoldshafen, 
ZAED (1977). (In German) 

rom Reactor congress 1977; Mannheim, Germany, F.R. (29 
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REFER ALSO TO CITATION(S) 34572, 34611, 34651, 34903, 
35065, 35083, 35096, 35142, 35148, 35150, 35152, 35153, 35154, 
35155, 35156, 35157, 35158, 35159, 35161, 35170, 35206, 35208, 
35209, 35215, 35258, 35279, 35280, 35281, 35282, 35283, 35288, 35289 


tries. 
3 refs. Short communication only. 
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On eee Fast reactor fluence dosimetry. Tech- 
nical progress report, J: —November 1976. (Atomics Interna- 
tional Div., Canoga Bark, Cai 23 Dec 1976. Contract EY- 
76-C-03-0824. I Dep. NTI 
(1) develop and demon- 
strate the use of *°B and °Li helium accumulation fluence monitors 
‘s) as a reliable and accurate method of meas nd 
neutron fluence; (2) develop and apply an ex) set of 
which will provide fluence responses in different bet oveliaiatnn 
neutron energy ranges; (3) identify, through the precise measurement 
of spectrum-integrated helium production cross sections, those ele- 
ments which produce significant helium when used individually or 
as components of advanced alloys in FTR and LMFBR neutron 
controlled; (4) use this information to predict, with confidence, the 
helium production rate for any alloy or material considered for fast 
reactor use, and (5) maintain a centralized helium measurements 
laboratory available to the research community, and upgrade the 
sample throughput capacity to handle FTR dosimetry requirements. 


34735 ee ae Sodium-to-gas leak detection. Annual 
technical progress report, government fiscal year 1976. (Atomics 
International Div., a Park, Calif. (USA)). 15 Nov 1976. Con- 
tract E(04-3)-0824. 9p. A 
The work performed was concentrated in the area of sensitiv- 
ity determination for aerosol-type leak detectors such as the differen- 
tial pressure (DP) detector and the sodium ionization detector (SID). 
The tests conducted to evaluate the response time and sensitivity of 
aerosol detectors and a summary of the results are presented. Results 
were very favorable for tests conducted at 600°F 16°C) 16°C), except for 
the small 3-in. oa The poor response or lack of response 
in this case was traced to lack of annular space around the pipe. 
Other tests presently being conducted indicate that response of the 
annulus to separate the inner metal sheath from the 
pipe. 


34736 (ANL—76-36) Experimental study of the neutronics of the 
first gas cooled fast reactor benchmark assembly (GCFR phase I 
assembly). Bhattacharyya, S.K. (Argonne National Lab., Ill. (USA)). 
Dec 1976. Contract W-31-109-ENG-38. 195p. Dep. NTIS $7.75. 
The Gas Cooled Fast Reactor (GCFR) Phase I Assembly is 
the first in a series of ZPR-9 critical assemblies designed to provide a 
reference set of reactor physics measurements in support of the 300 
ae GCFR Demonstration Plant desi y General Atomic 
a The Phase I Assembly was the complete mockup of a 
re ever built. A set of basic reactor physics measurements 
were ormed in the assembly to characterize “he neutronics of the 
assembly and assess the impact of the neutron streaming on the 
various integral parameters. The analysis of the experiments was 
carried out using ENDF/B-IV based data and two-dimensional 
diffusion pone Raegennm The Benoist method of using directional 
diffusion ts was used to treat the aniso’ of 
neutron streaming within the framework of diffusion 
the same kinds of agreements with experiment as in earlier LMFBR 


(ANL—76-120) Benchmark testing of the finite-strain ver- 
sion of the LIFE-II fast-reactor fuel-lement code. Shack, W.J.; 
Jankus, V.Z.; Billone, M.C. (Argonne National Lab., Ill. (USA)). 
Nov 1976. Contract W-31-109-ENG-38. 25p. AT. 

A collection of benchmark problems is used to test the finite- 
strain formulation of the LIFE-III fast-reactor fuel-element code. 
Analytical solutions for thick-wall cylinders loaded by internal and 
external pressure, valid for arbitrarily <- egpony are presented for 
a linear viscous material. Similar prob are formulated for a 


(ANL-CT—74-17) Benchmark temperature mapping 
CRBRP fuel and blanket assemblies using THI3D. Sha, W.T.; 
Schmitt, R.C. (Ar, National Lab., Ill. (USA)). Jun 1974. Con- 
tract W-31-109-ENG-38. 137p. AT. 
The report summarizes the numerical results obtained from 
for CRBRP fuel and blanket assem- 
these calculations were furnished by 


confidence in the 

radial blanket test data and the THI3D prediction. Data are present- 
ed and discussed. 


34739 (CEA-CONF—3541) In aay device and numerical control 
for fast neutron reactor type fuel pin irradiation in transient 

state. Guerin, M.; Veyrat, J.F.; Warlop, R. (CEA Centre d'Etudes 

Nucleaires de Grenoble, 38 (France). Service des Piles). 6 Nov 1974. 

Tp. (In any: = NTIS (US Sales Only). 

me From Reactor congress; Nuremberg, F.R. Germany (8 Apr 


experimental reactors should be capable of 

the best possible simul simulation of the operation a power 

the main electrical network. A tal control 

oble CEA, which provides display; logging and recording 

facilities for all measurements and events connected with a given 

irradiation. Data storage is on magnetic tapes. This apparatus, which 

is now linked to the ump irradiation apparatus operating at 

‘SILOE’, is particularly suited to the programmed transient condi- 
tion irradiation of the fuel rods of the fast neutron line. 


34740 (COO—2826-2) Rete for the Fast Breed- 
er Blanket Facility, FBBF. , K.O; Ciikeman, F.M.; Johnson, 
R.H.; Borg, R.C. (Purdue Univ, Lafayette, Ind . (USA). School of 
Nuclear er. 1976. Contract EY-76-S-02-2826.A001. 34p. 


Dep. NTIS 

The work performed in the reporting period was primaril 
concerned with the development of the ex; tal program (Task 
A) and with the pre-anal vais of future loadings and the impact upon 
the permanent loading of the two converter regions, which contain 
4.8 percent enriched Or rods. It appears necessary that a neutron 

poison (B,C) be placed in the converter (transformer) regions in 
ar to hold, also for future loadings, the k/sub eff/ of a hypotheti- 
cally flooded FBBF well below 1. Since it is planned to use the same 
welded converter regions for all experiments, the required ByC 
loading needs to be determined prior to the first blanket Pg 4 
Further the equipment needs have been identified (Task D), the 
*52Cf-source has been requested on a loan basis (Task E). First 
discussions with ANL on blanket experiments have been initiated 


(Task F). 


34741 (CRBRP-ARD—0125(Vol.2)) Clinch River Breeder Re- 
actor Plant. Test evaluation report on the CRBRP outlet plenum flow 
stratification study. Woods, M.D.; Andreychek, T.S. (Westinghouse 
Electric Corp., Madison, Pa. (USA). Advanced Reactors Div.). Sep 
1976. Contract E(11-1)-2395;PMC-49-18-12-3. vp. AT. 

Data from a flow stratification study on the Clinch River 
Breeder Reactor outlet plenum are presented. 


34742 (CRBRP-ARD—0150) Clinch River Breeder Reactor 
Plant. Fuel rod bowing. Schwegler, E.C. (Westinghouse Electric 
Corp., Madison, Pa. (USA). Advanced Reactors Div.). Nov 1976. 
Contract EY-76-C-15-0003;EY-76-C-15-2395. 34p. AT. 

Preliminary calculations have been formed on a conserva- 
tive basis to determine the effects of fuel rod bowing on fretting 
wear, cladding stress, and coolant channel closure on rod bow. 
Somewhat more detailed calculations and measurements have been 
made of the magnitude of wire wrap induced rod prebow at begin- 
ning of life. Results indicate that no serious rod bow problem exists 
due to rod bundle-duct interaction and rod prebow due to wire wrap 
loads. Planned activities include obtaining more detailed analytical 
results to reflect updated environments and materials properties, and 
verifying these analyses by comparison with experimental data. The 
mechanisms and consequences of fuel rod bowing are presented, and 
available analytical and experimental results of fuel rod bo 
studies for CRBRP fuel rods and ERB-II test rods are disc 
Planned and proposed future efforts are described. 


34743 a ay 158) LMFBR instrumentation and control 
program planning meeting. (Energy Research and Development Ad- 
ministration, Washington, D.C. (USA). Div. of Reactor Develop- 
ment and Demonstration). 1976. 409p. (CONF-760881—). Dep. 
NTIS $11.00. 

From LMFBR instrumentation and control 
meeting; Germantown, Maryland, United States 
(16 Aug 1976). 

formation on LMFBR instrumentation is 
cerning reactor power monitors; coolant system monitors; advanced 
i transmission; control and protection systems; under-sodium 
viewing and ranging; and plant diagnostics, surveillance, and plant 
safety systems. 


34744 (EUR—5513, pp 48-54) Application of stress wave emis- 
sion in Phenix reactor. Tomachevsky, E.G. (CEA Centre d'Etudes 
Nucleaires de pA mes 91 - Gif-sur-Yvette (France). Dept. des Etudes 


1976. 
working group on acoustic 


P 
America 


ted con- 


et Thermiques). 
rom 3. Meeting of the 
emission; Ispra, Italy (25 Sep 1974). 
group on acoustic emission. Ispra, September 25-26, 1974 
Stress wave emission testing was carried out on the main 
vessel of the Phenix reactor at the temperatures 300 deg C, 450 deg 


as NUCLEAR POWER PLANTS 3563 
Runge—Kutta method for the integration of an ordinary differential 

equation. These solutions are then compared with the pena ae ye 

solutions obtained using the LIFE-III code. With a proper choice of 

the number of spatial regions and time steps, good agreement is 

obtained between the two sets of solutions. The results indicate that 

the structural-analysis portion of the revised version of LIFE-III is 

valid for large strains. 

WARD. The mixing coefficients used in the THI3D were derived 

based on flow with - _ number. In order to have some 
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C and 520 C. No abnormal signals were found at any time. After 

tion at 520 deg C, a test was run to find out what happened 
er temperature fall due to the dropping of the control rods. 
The amplitude Gerieetion analysis shows that no alarming signals 
were recorded. Finaly the location of simulated strain wave emission 
from each of the four transducers was studied. Location was very 
successful despite the bad transmission property of stainless steel, the 
great distances and the environment noise. A continuous monitoring 
was also made and no disturbances were noticed during handling 
and refueling operations. 


34745 (FEI—525) Calculations of the standard fast reactor char- 
acteristics. Abagyan, L.P.; Baryba, M.A.; Petrova, L.V.; Savos’kin, 
M.M. (Gosudarstvennyj Komitet po Ispol’ zovaniyu Atomnoj Ehner- 
alba SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.). 1974. Ip. (In 

). NTIS (US Sales Only). 

9 refs.; 13 tables. 

Results are presented for a new calculation of a model ‘stan- 
dard’ sodium-cooled fast reactor with a uranium-plutonium oxide 
fuel. Three reactor versions have been considered: A-the fuel con- 
tained and 7°*U, B-the fuel contained 7*°Pu, and fission 
products with Nosub(f)=0.00072, C-the fuel contained 7*°Pu, **U 
and fission products with Nosub(f) U and fission products with 
Nosub(f)0. (00072, and with Nso=0.5N9. The calculation was 
made in the many-group diffusion approximation. The temperature 
of medium in the core and blanket was assumed to be 300 K. The 
reactor was made critical by — the fuel enrichment with an 
accuracy of Ksub(eff) equal to +-0.001. The 26-group constants 
with changed cross sections for 7°°Pu and °*U. All the calculations 
were made with **Pu fission spectrum. To study the spectrum 
effect on Ksub(eff) of the reactor versions considered, the fission 
spectra of **°Pu was substituted by that of **°U. Such a substitute 
caused a change in Ksub(eff) of about 0.4%. The dependence of 
Ksub(eff) on the core temperature was studied for the A version. 
For this version the decrease of sodium volume in the core and 
blanket by the factor of two resulted in Ksub(eff) decrease of 0.02. 
The calculations of the B version were carried out using various 
values of fission product capture cross sections. The M-26 program 
was used to make all the calculations. But for the B version calcula- 
tions the M-26 and ARAMAKO programs were. 


34746 (GEAP—14073-2) Cooperative nuclear data and methods 

Second annual progress report, fiscal year 1976. Ku- 

jawski, E. (General Electric Co., Sunnyvale, Calif. (USA). Fast 

AT. Reactor Dept.). Aug 1976. E(04-3)-0893-TAS-21. 

. AT 

The objective of the work reported under this program is to 

rt cooperative evaluations of nuclear data and analytical design 

too to ate age implementation of these in-reactor design applica- 

and to perform specific anal physics tasks required to 

nuclear feasibility of significantly impacting waste disposal 
problem by utilizing actinide recycle. 


34747 (GEAP—14133) Data report on series F10 EBR-II test 
rods at 5% burnup. Rosa, J.M.; Ellis, J.A.; Hilbert, R.F. (General 
Electric Co., Sunnyvale, Calif. (USA). Fast Breeder Reacior Dept.). 
experiment is a 
irradiation designed to characterize the effect of fuel design 
variables on fuel and cladding performance. At approximately 5 
ll five rods out of 38 exhibited cladding breach. 
inelastic strains ranged from 0.25 percent in a Type-316 
stainless steel 20 percent CW rod with 0.005-inch (125-ym) fuel- 
cladding gap to 1.0 percent in a solution annealed Type-316 stainless 
steel rod with 0.002 inch (50 wm) gap. At a cladding midwall 
temperature of 1200°F, a rod clad in 0.010-inch (0. 25-mm) thick 
solution annealed Type-316 stainless steel exhibited 0.9 percent in- 
elastic strain, while a rod which incorporated 0.015-inch (0.38-mm) 
thick cladding exhibited 0.3 percent inelastic strain. Maximum fuel- 
cladding chemical interaction was 0.003 inch (80 ym) in the high- 
temperature region of a stoichiometrically fueled rod. 


34748 po Ante. Recent advances in the delineation of the 

of fission-product-induced intergranular attack in Type-316 
stainless steel cladding. Adamson, M.G.; Aitken, E.A. (General 
Electric Co., Sunnyvale, Calif. (USA). Fast Breeder Reactor Dept.). 
Aug 1976. Contract EY-76-C-03-0893-003. 48p. AT. 


Latest laboratory results from ongoing fission product (Cs, 
Te) oxide fuel-cladding chemical interaction studies are described 
-thermod; 


of the cladding (cold work, scratches, carburization), rr pee activ- 
ity effects, and the efficacy of oxygen buffers. Carbon-14 autoradio- 
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graphic techniques scanning electron microscope measurements 
on selectively etched cladding samples have been used to show that 
Cs,Te-induced intergranular penetration is caused by reaction (oxi- 
dation) and physical de ion of the MosCs grain boundary 
pe ne At oxygen activity levels just above the Type-316 stainless 
steel oxidation threshold, deep intergranular tion only occurs 
when 1:5 less than or Cs:Te less than or approximate- 
ting concentration of 
PAB > attack depth is approximately proportional to the avail- 
+Te. 


34749 (HEDL-TME—76-26) Sodium engineering and technol- 
ogy technical progress report, April—June, 1976. Atwood, J.M. (Han- 
ford Engineering te eee, Lab., Richland, Wash. (USA)). Dec 
1976. Contract EY-76-C-14-2170. 116p. AT. 

Progress in LMFBR-related sodium techno studies is 
reported in the areas of radioactivity control technology, sodium 
systems development, sodium systems engineering, sodium systems 
analysis, and the hydraulics and mechanics program. (DG) 


34750 (HEDL-TME—76-27) Sodium engineering and technol- 
ogy technical report, July—September 1976. Atwood, J.M. 


progress 
(Hanford Engineering Development Lab., Richland, Wash. (USA)). 
studies is 


Dec 1976. Contract EY-76-C-14-2170. 114p. AT. 

Progress in LMFBR-related sodium techno! 
reported in the areas of radioactivity control technology, sodium 
systems development, sodium systems engineering, sodium systems 
analysis, and the hydraulics and mechanics program. (DG) 

34751 (HEDL-TME—76-95) Interim report on analytic model- 
ing used for DSTRESS. Fox, G.L. (Hanford Engineering Dev: 
ment Lab., Richland, Wash. (USA)). Jan 1977. Contract EY-7 
14-2170. 30p. AT. 

A_new computer code named DSTRESS was developed at 
HEDL for analyzing the natural processes in fuel which control 
cladding loads during an overpower transient. Special attention was 
given to volumetric expansion accommodation effects by fuel cracks 
and central void with the associated high strain rates that occur in 
hot, soft fuel. This accommodation reduces the predicted cladding 
deformation over conventional analysis techniques. This rt de- 
scribes the concepts and equations potency in DSTRESS. fuel 
is considered axisymmetric with regions 
ability. The region boundaries shift during the transient with 
closure and fuel melting. The cladding provides the outside bound- 
ary condition for the fuel and is simply represented by “thin-wall” 
equations. DSTRESS is written in a modular user-oriented form and 
is available for use by safety analysts. 


34752 pe gem. Internal pressure buckling of very thin 

shells. A comparison of experiment and theory. Jaeger, 
T.A. (comp.). (Commission of the European Communities, Brussels 
(Belgium)). 1975. 10p. INIS. 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

The bottom head of the primary vessel of some LMFBR’s is a 
thin torispherical shell. The internal pressure loading on the head 
consists of the weight of the sodium contents plus any superimposed 
gas pressure. Depending on the design of the bottom head, it can fail 
by ae or elastic-plastic circumferential buckling or the develop- 
ment of yield ‘hinges’ and gross deformation of the shell. A review is 
given of previous work on internal pressure buckling of torispheres - 
some of it of very recent origin. Experiments on a limited number of 
machined, stress-relieved, cylinder-torisphere combinations which 
were subjected to increasing internal pressure are described. The 
diameter-thickness ratios of the models were approximately 500 and 
1000. It was also considered important to vary the ratio of the yield 
stress to the modulus of elasticity of the model material. This was 
accomplished by using both mild steel and an aluminium alloy for 
nominally identical models. The experimental buckling pressures are 
compared with the best available theoretical predictions. 


a sodium cooled nuclear reactor nozzle loaded by thermal shocks. 


J , T.A. Commission of the European Communities, 
(Beigum). 10p. INIS. 


. International conference on structural mechanics in 


of vessels for sodium-cooled fast breeder reactors. The finite element 
was performed using the MARC-HEAT for solv- 
IB} 


problem by taking into account the non-linearities as included in the 


reactor technology; London, UK (1 Sep 1975). 
During transient conditions (starts, stops, scram) severe ther- 
mal shocks may occur at the inner surfaces of inlet and outlet nozzles 
rod model and, more specifically, a previously hypothesized mecha- 
nism for the intergranular attack undergone by 20% CW (cold- : 
worked) Type-316 stainless steel cladding in irradiated fuel rods. The Deen paid to the non-linearities in the thermal analysis resulting trom 
main emphasis of this work has been the role of impurity carbon and the highly temperature-dependent thermal properties of the structur- 
the influence of Cs + Te inventory and composition on attack al material. The resulting temperature distribution is compared with 
depth. Other aspects covered in the report are the surface condition computational data obtained with an explicit finite difference method 
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every time-step in finite difference program. The deviations of 
the results of these two approaches are also illustrated by the 
differences in the resulting thermal stresses. Here, attention has also 
been paid to the possibility for using approximative methods for the 
design analysis of nozzle-components subjected to thermal shocks. 
Several assumptions which had to be introduced in the sructural 
finite element analysis in order to take into account the constraints 
due to the particular test geometry are discussed. By means of a 
comparison with the test results the influence of these structural 
SS Se eee ility and the interpretation of the analysis is 


34754 (INIS-mf—3386) Measurement of moisture motion under 
a temperature gradient in a concrete for SNR-300 using thermal 
neutrons. Jaeger, T.A. (comp.). (Commission of the European Com- 
munities, Brussels (Belgium). 1975. 11p. INIS. 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 1975). 

For descri the behavior of the moisture in the concrete of 


sion of thermal neutrons through a plate of concrete. When a 
temperature of 170 deg C was applied at one end of the plate 
migration of moisture and evaporation took place. This could be 
observed by neutron hy giving a gross picture of moisture 
migration. Furthermore intensity of the transmitted neutron 
beam was measured with a neutron counter. From these values 
profiles of the change of moisture concentration could be obtained 
with a spatial resolution of few millimeters. The method used is 
entirely different from the conventional moisture meters which use 
fast neutrons. From the experimental data the mass transfer coeffi- 
cient of vapour, the diffusion coefficient of vapour in concrete and 
the porosity of the concrete could be determined. 


34755 (LA—6703-PR) yee ape of fast reactor fuels, FBR 

assurance standards and methods, and analytical 

methods development: irradiation tests. Progress report, October 1— 

December 31, 1976. Baker, R.D. (comp.). (Los Alamos Scientific 

Lab., N.Mex. (USA)). Feb 1977. Contract W-7405-ENG-36. 1p. 
Dep. NTIS $3.50. 

Fast reactor fuel examination studies are under the 


following headings: equipment development, analytical chemistry, 
microstructural analysis, a assurance. LMFBR analytical 


burnup determination, deve! 


trace elements in irradiated fuel materials. eeiabe (DG) 
34756 (LA- Monte Carlo 


. (Los Scien 
W-7405-ENG-36. 3p. (CONF- 770401—1). Dep. NTIS $3.50. 
From 5. international conference on reactor shielding; Knox- 
ville, Tennessee, United States of America (USA) (17 Apr 1977). 
A Monte Carlo calculational program is under way to deter- 


fuel 
region of the Safety Test Facility during a simulated fast reactor 
excursion. The wide stainless steel plate 


through 
exposing the fuel test region at the center of the reactor. 
uired from the calculations is the relative magni- 


1977. Contract , (Oak Ride 


Report Number/availability I 


a meaningful evaluation of these i 
techniques for measuring the energy depositions. It was that 
the "LiF-TLD measurements the ion chamber results were 
about 14 percent higher than the CaF2-TLD measurements. The 
calculations were found to be about 2 to 5 percent lower than the 
CaF2-TLD measurements for the iron configuration and about 15 to 
20 ——— lower than the CaF2-TLD measurements for the stainless 

Even greater disparities were found between 


dosimeters. 
34758 (ORNL—S5253) Nondestructive testing 
gram. Quarterly progress report for period ending December 3 
fil, M.R. (comp.). (Oak Ridge National Lab., Tenn. (USA) Feb 
1977. Contract W-7405-ENG-26. 59p. AT. 
Nondestructive testing (NDT) research for LMFBR 
nents is reported. Included are NDT techniques and equipment 
and in-service inspection of steam generator tubes and welded 
joints, sodium rupture discs, and DNB water tubes. NDT methods 
discussed employ ultrasonics, radiography, and eddy currents. (DG) 


34759 (TID—3333-S4) Liquid metal fast breeder reactors: a 
bibliography. (Energy Research and Development Administration, 
Oak Ridge, Tenn. sa) Technical Information Center). Feb 1977. 
188p. Dep. NTIS $7.50 
ERDA 890 abstracts of LMFBR references taken from 
esearch Abstracts (ERA) Volume 1, Numbers 7 
Gul 1976) th doveah 12 fon) ceo 1976), and from the ERDA Energy 
formation Data Base B). Mt Personal Author, Subject, 
exes are provided. 


34760 (TRG-Report—2819(D)) Operation of PFR and influence 
upon the design of I. Evans, A.D.; Macrae, W. 
Reactor Group, Risley). Jun 1976. 19p. 

From Nuclex 1975; Basel, Switzer 

Operating experience of the PFR is summarised and the 
consequent development of the first commercial fast reactor CFR is 
discussed. Comparisons are made of the major components of PFR 
and CFR, i.e. fuel and core layout, primary circuit, pumps, interme- 
diate heat exchangers, fuel and reactor equipment instru- 
mentation, containment, and steam generators. 


34761 (WAPD-TM—1155) Critical heat flux and pressure drop 
tests with vertical upflow of water in a 20-rod bundle of 0.695-inch 
diameter rods. Coeling, K.J. (Bettis Atomic Power Lab., West Miff- 
lin, ao (USA)). Feb 1977. Contract EY-76-C-11-0014. 38p. Dep. 


ae state and flow coastdown transient critical heat flux 
(CHF) tests and steady-state pressure drop tests were conducted 
with a vertical upflow of water in a 20-rod bundle with a 94-inch 
heated length. Data were obtained at pressures of 1200, 1600, and 
2000 psia and at average mass velocities from 0.1 x 10° to 2.0 x 10° 
Ibm/hr-ft?. The heat flux distribution was uniform axially but nonun- 
iform transversely. The data presented show that the transient CHF 
occurred later in the flow coastdown than would be predicted from 
interpolation of the steady state data. 


34762 (WAPD-TM—1288) Monte Carlo simulation using the 

meter system with application related to LWBR (LWBR development 
program). Beaudoin, B.R. (Bettis Atomic Power Lab., West Mifflin, 
Pa. (USA)). Feb 1977. Contract EY-76-C-11-0014. 70p. P 04/MF 
AOl. 


METER is a Monte Carlo computer program which can be 
used to simulate the interaction between ind it random varia- 
bles and their effects on one or more dependent pd variables. 
The program is easy to use for simple simulations but is capable of 
accommodating complex simulations. METER processes input, gen- 
erates random numbers from several common frequency distribu- 
tions under user ged pone the simulation which the user has 
coded in FORTRAN, displays results. 


34763 (WARD-HT—3045-21) Validation of high temperature 
design methods and criteria. Quarterly progress report for the period 
ending May 31, 1976. Bishop, E.C. (Westinghouse use Electric Corp., 
Madison, Pa. (USA). Advanced Reactors Div.). Dec 1976. Contract 
testing ysis 

ont 206 plates and tubular s for ood 
LMFBR pressure-containing components. de ge is divided into 
the following sections: project management, ic 

tubular testing, structure testing, FRTR/MX 
testing, structural analysis, and crack propagation testing. (DG) 


34764 (WARD-NA—3045-38) Sodium Technology Program: 
friction, wear, and self-welding. Quarterly progress report for the 
period ending July 31, 1976. Ray, W.E. Sindeshaue Electric 
Corp., Madison, Pa. (USA). Advanced Reactors Div.). Nov 1976. 
Contract EY-76-C-02-3045-001. 72p. AT. 

following areas: sodium friction and wear testing; self-welding evalu- 
ation in sodium; and sodium compatibility of low friction materials. 


PS NUCLEAR POWER PLANTS 3565 
activities are reported in the areas of analytical chemistry for mixed 
oxide fuel, analytical chemistry for low-friction hard surfaces, ana- 
ide, and reference analyses. Work in 
ment-irradiation tests is reported for 
lopment of gas measurement techniques, 
termining minor and 
calculations. 
Schrandt, R.; Soran, 
mine the effectiveness of a neutron-gamma hodoscope as an instru- ee 
of the reac 
hodoscope, 
The info 
tude of the fast neutron and gamma flux at a detector situated 
outside the reactor along the axis of the slit (or hole) in the 
hodoscope. 
34757 (ORNL—S5161) Experimental studies of radiation heating 
in iron and stainless steel shields for the CRBR Project. 189a No. 
OH004, Activity No. KG 07 00 00 0. Clifford, C.E.; Muckenthaier, 
. Abele, R.K.; Simons, G.G.; Yule, 
ational Lab., Tenn. (USA)). Feb 
3p. AT. 
of radiation heating measure- 
: ments in heavy-metal shield configurations performed at the Oak 
Ridge National Laboratory. Simultaneous measurements were made 
by personnel from the Argonne National Laboratory, from the 
Massachusetts Institute of Technology and from the Oak Ridge 
‘ National Laboratory. The experimental techniques being evaluated 
: involved the use of calcium fluoride (CaF2) and lithium fluoride 
: (7LiF) thermoluminescent dosimeters (TLDs) and a high-pressure 
argon-krypton filled ion chamber designed and built by the Oak 
Ridge National Laboratory Instrumentation and Controls Division. 
Intercomparison of the experimental results and comparison with 
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34765 (WARD-SD—3045-3) Simplified instability analysis of 
the in-plane bending of elbows in the plastic range. Sobel, L.H.; 
Newman, S.Z. (Westinghouse Electric Corp., Madison, Pa. (USA). 
Advanced Reactors Div.). Jan 1977. Contract EY-76-C-02-3045-M. 
28p. AT. 

’ Some basic considerations are examined underlying the insta- 
bility in the plastic range of typical LMFBR elbows (radius-to- 
thickness ratio r/t = 20 to 50), and the impact of these consider- 
ations on the practical aspects of solution by computer methods. The 
elbows are made from a strain hardening material and they are 
loaded by in-plane closing or opening bending moments. A simpli- 
fied method of computer analysis is used and the particular type of 
instability considered is that of geometric buckling into a mode that 
is characterized by significant ovalization of the cross section and by 
a relatively gradual variation in shape along the length of the elbow. 
Emphasis is placed on the effects of including geometric nonlineari- 
ties (large displacement terms) in the inelastic (time-independent) 
analysis. Numerical results are presented for a typical LMFBR 
elbow. 


34766 (WARD-XS—3045-15) Physics evaluations and applica- 
tions. Quarterly progress report for period ending October 31, 1976. 
Paik, N.C.; Davis, W.J.; Bortz, A.B. (Westinghouse Electric Corp., 
Madison, Pa. (USA). Advanced Reactors Div.). Jan 1977. Contract 
EY-76C-02-3045-012. 13p. AT. 

Progress is summarized in the following areas: (1) sodium 
voiding reactivity studies for radial parfait core design in a large 
LMFBR oy (2) evaluation of heterogeneous CRBR core configura- 
tions. (DG 


34767 Mechanical shock absorber. Vrillon, B. (to CEA, 75 - 
— (France)). French Patent 2,288,914/A/. 6 Mar 1973. 8p. (In 
rench). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

The mechanical shock absorber described is made of a con- 
stant thickness plate pierced with circular holes regularly distributed 
in such a manner that for all the directions along which the strain is 
applied during the shock, the same section of the substance forming 

plate is achieved. The shock absorber is made in a metal standing 
up to extensive deformation before breaking, selected from a group 
comprising mild steels and austenitic stainless steels. This apparatus 
is used for handling pots of fast neutron reactor fuel elements. 


34768 GBR reactor an economically competitive Breeder. Cher- 
manne, J. (Gas Breeder Reactor Association, Brussels (Belgium)). 
Energ. Nucl. (Milan); 21: No. 7, 421-430(Jul 1974). (In Italian). 

The design is described of a 1200 MWe fast breeder, gas- 
cooled reactor (GBR-4), prepared by a group of experts of the Gas 
Breeder Reactor Association and used as a reference system for 
economic and safety evaluations, as well as for defining the research 
and <a program focussed on such concept and the specifi- 
cations of the prospective demonstration plant. 


34769 Plug-cover for nuclear reactor cores. Gallet, B. (Societe 

Technique pour l’Energie Atomique (Technicatome), Centre 

d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France)); Lam- 

bert, Paul (Alsthom, 75 - Paris (France)). (to CEA, 75 - Paris 

a French Patent 2,289,031/A/. 29 Aug 1974. 7p. (In 
rench). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

The plug-cover described is intended for a fast neutron, liquid 
metal cooled, nuclear reactor. This plug-cover includes a stan 
vertical ring suspended over the reactor core from a head plate sunk 
in the upper shield of the reactor. The ring includes horizontal 

ing plates and is limited in its lower part by a thick plate forming 
e cover of the core itself placed over the fuel assembly heads. 
Sleeve tubes secured to the head plate at the various spacings and to 
the thick plate are used for introducing the instrumentation into the 
core, the lower part of the whole being immersed in the liquid metal 
coolant. The characteristic of this plug-cover is that the ring, inter- 
mediate spacings and the core cover have passages to allow the 
liquid metal issuing from the core assembly heads to circulate inside 
the core plug-cover. 


34770 Insulating system, particularly to insulate the upper area 
of the annular space separating the main and 

neutron reactor. Lemercier, G. (to CEA, 75 - Paris (France)). French 
Patent 2,289,032/A/. 30 Aug 1974. 11p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

The insulating system described is particularly designed to 
insulate the upper part of the annular ring separating the main and 
safety vessels of a fast neutron reactor. These two vessels have a 
common vertical centre, are open at their upper and and are normal- 
ly covered by a horizontal shield usually in concrete, into which the 
ends of these vessels are embedded to allow them to be suspended by 
the shield. This arrangement includes a lower generally cylindrical 
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insulating ring, fitted under the shield and marking with it and with 
the walls of the vessels opposite, the area to be insulated. This ring 
extends horizontally through the annular space and is supported by 
the shield through supporting ties. An upper insulating ring is 
separated into two coaxial parts resting on the lower ring, and 
respectively applied against the walls of both vessel by a set of 
spacing springs bearing radially against these two components. 


34771 Lagging system of a fast neutron nuclear reactor end slab. 
Lemercier, Guy. (to CEA, 75 - Paris (France)). French Patent 
2,283,516/E/. 30 —— 6p. (In French). 
Addition to French patent document 7323339; available 
rance). 
A description is given of an improvement to the thermal 
tection system of a fast neutron nuclear reactor vessel. Its salient 
eature lies in the fact that each box of the lagging is filled with an 
elastic metal mass compressed between the two halve containers of 
the box. The elastic mass is made from stainless steel wool stuffed 
into the boxes. 


34772 System for insulating horizontal closure surfaces for liquid 
metal cooled nuclear reactors. Jullien, R.; Perona, M. (Alsthom, 38 - 
Grenoble (France). Div. Neyrpic); Venot, Robert (Groupement 
pour les Activites Atomiques et Avancees (GAAA), 92 - Le Plessis- 
Robinson (France)). (to CEA, 75 - Paris (France)). French Patent 
2,289,033/A/. 6 Sep 1974. 11p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

The system described is for insulating the horizontal closure 
surfaces of a nuclear reactor vessel against a hot environment 
contained in the vessel. It includes a set of evenly spaced metal 
plates extending patallel wise to the surfaces and a ring around the 
plates. The thick lower plate is suspended to the horizontal surfaces 
to be insulated by suspending ties distributed over its surface. The 
thick plate supports a set of metal plates stacked on each other by 
means of braces, protected on the edges by a side ring linked to and 
sealed from this plate and free to expand in its upper part. 


34773 Heat exchanger thermal insulation system. Pouderoux, P.; 
Andro, J.; Salon, G.; Perrier, J. (to CEA, 75 - Paris (France); Societe 
Stein Industrie, 75 - Paris (France)). French Patent 2,287,668/A/. 11 
Oct 1974. 8p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

The heat exc’ er insulation system described includes an 
outer ring, a bundle of circulation tubes connected at their ends to a 
tube plate and comprising a coaxial cylindrical sleeve around each 
tube with play along a part of its length near the ends connected to 
the tube plate. The sleeves are suspended by their upper ends to a 
perforated plate with holes into which the sleeves fit, the perforated 
plate being fixed to a ring fitted by its base to the tube plate by 
means of tie rods between the tube plate and the perforated plate. 
This system has been particularly designed for liquid sodium cooled 


pate (France)). (to CEA, 75 - Paris (France)). French Patent 


Available from Institut National de la Propriete Industrielle, 
Paris (France) 
The s described is for the thermal ion of 


chamber filled with an inert gas at a pressure such that the iquid 
metal interface is located under the top of the primary ring. This gas 
is argon. 
34775 (TNO-LMEC—24) Report for the 4th quarter of 1975. 
(Nijverheidsorganisatie TNO, Apeldoorn-Zuid (Netherlands). Cen- 
ny hg to TNO). 1975. Translation of a Dutch report. 


operation and performance of 
the Central Technical Institute TNO Sodium Test Loop are reported 
under the following headings: (1) supervision of plant maintenance, 
(2) — (3) availability, and (4) steam and sodium 


34776 Fuel element for gas-cooled nuclear reactors. Peehs, M.; 
Huenner, M. (to Kraftwerk Union A.G., Muelheim an der Ruhr 


reactors. 
34774 System for the thermal protection of a reactor vessel. 
Defauchy, J.; Malaval, C. (Societe Technique pour |’Energie Atomi- 
primary cooling circuit is located inside the vessel. It includes a 
liquid metal coolant flow between a primary ring and the main 
vessel, then at the top of the vessel a second ring surronding the 
primary vessel which separates the hot liquid metal from the low 
pressure cool liquid metal. The cool liquid metal between the second 

change Program. 
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(Germany, F.R.)). German(FRG) Patent 2,348,947/A/. 17 Apr 1975. 
9p. (In German). 


The fuel rods of a ventilated fuel element for a gas-cooled 

FBR type reactor are screwed to a rod-holding plate. ae 
bored end cap of each fuel rod is provided with an external thread 
and can be screwed into internal threads of bores in the rod-ho! 
plate. Sealing between the rod-holding Day and the rod end caps is 
its from pressing the end cap 

t faces provided with a remaining roughness of 4-16 mm against 
the rod-holding plate external face. A gas exhaust is provided on 
each bore of the rod-holdin; ~~ for receiving the fuel rods. Said 
gas exhaust corresponds wi 
of the fuel rods when the latter are screwed in. A collar may 
which collar is engaged in the rod-holding plate for protection 
against rotation. 


34777 Improvements to heat exchangers. (to Babcock and 
Wilcox Ltd.). French Patent 2,282,614/A/. 22 Aug 1975. 12p. (In 


French). 
Available from Institut Industrielle, 
consists of a chamber 


la 
Paris (France); priority claim: 23 A 1974, UK. 
The heat exchanger nhc 

so that heating fluid passes through it over tubes carrying fluid 
which removes heat from the heating fluid. Generally 
heating fluid flows in the chamber downwards to the level of lateral 
holes through which it leaves the chamber or upwards from the 
level of lateral holes through which it enters, this level correspond- 
ing in the chamber to the top of a heating fluid mass cooled by the 
heat removal fluid. Partition system are foreseen in the —- fluid 
mass, so arranged as to define a passage through which a 
rises by differential thermal effect from the lowest re 

y to exchang- 


the inlet and oulet holes. This system ap pov 
ers associated with a liquid sodium-cool 


34778 Process for measuring low-amplitude vibrations of 
submerged surface. (to UKAEA). French Patent 2,283, 427/A/. ” 
Aug 1975. 6p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France); priority claim: 30 Aug 1974, UK. 

A method of measuring a small-am 
surface submerged in a liquid is presented. It involves emission of 
ultrasonic signals in the liquid towards the vibrating flat surface, the 
angle of incidence not exceeding 10 deg, demodulation and filtering 
of the —— signals to isolate the vibration frequency of the 
surface, and determination of the vibration amplitude the 
amplitude of the vibration frequency. This process can be used to 
measure the vibrations of flat surfaces submerged in the liquid metal 
coolant of a fast neutron nuclear reactor. 


34779 Process for detecting gas entrainment and the amount of 
gas bubbles in a liquid. Wonn, JW. Fenlon, F.H. (to W. 

—_ French Patent 2,288,979/A/. 21 Oct 1975. 7p. (In 
renc 

Available from Institut National de la Propriete Industrielle, 
Paris (France); priority claim: 23 Oct 1974, US. 

liquid, consists in generating an ultrasonic propagating 
es. in the picked up signal the a 

monitoring or detecting the c pper order harmonics as 
being an indication of the start of gas entrainment. It produces an 
indication of the start of boiling of the amount of gas entrained 
at one and the same time. It is used for monitoring fuel failures in 
nuclear reactors. This process then consists in detecting the rise in 
radioactivity in the coolant and to establish a correlation between 
the increase thus detected in the radioactivity of the coolant and the 
changes in the fundamental and upper order harmonics as an indica- 
tion of fuel failure. 


34780 Detector and a two chamber gas pump of high sensitivity. 
Welch, K.M. (to Varian Associates). French Patent 2,289,911/A/. 24 
Oct 1975. 20p. (In French). 
Available from Institut National de la Propriete Industrielle, 
ne 30 Oct 1974, US. 


The gas apparatus 
unit, a pumping unit and a channel forming a conductance between 


rate at 

used to remove the heat of a 


nuclear reactor escapes from the pipe containing it in an 

water leaks for steam generator by measuring the hydrogen 
dissolved in the liquid sodium. 


34781 (JAPFNR—228) Tokai Works semiannual progress 
report, January—June 1975. (Power Reactor and Nuclear Fuel De- 
velopment , Tokai, Ibaraki (Japan). Tokai Works). Dec 1975. 
of PNCT—831-75-02. 21lp. Dep. NTIS (US Sales Only) 


chan otk Performed under United States—Japanese Fast Reactor 


The Tokai Works is the PNC center for research and devel- 
opment of nuclear fuels concerned with plutonium fuels fabrication, 
fuel reprocessing, and centrifugal uranium enrichment. Accomplish- 
ments in the activities of Tokai Works d the first half of 1975 
are summarized as follows: (1) Plutonium fuels development. Fabri- 
cation of core fuel assemblies is being continued for initial loading of 
the Experimental Fast Breeder Reactor “JOYO” and remodeling is 
bein; — out on the facility for fabrication of plutonium fuels for 
the totype Heavy Water Moderated and Boiling light Water 
Cooled Reactor "FUGEN”. (2) Fuel reprocessing. Construction of 
the Tokai Reprocessing Plant is nearly comp! leted and preparation 
for its commissioning is being made. (3 3) Develipelt of centrifugal 
uranium enrichment is being performed successfully. (4) Research, 
services, and safety groups have made steady and supportive contri- 
butions to the above-mentioned three projects. 


34782 (TNO-LMEC—25) Report for the ist quarter of 1976. 
(Nijverheidsorganisatie TNO, Apeldoorn-Zuid (Netherlands). Cen- 
traal Technisch Instituut TNO). 1976. Translation of a Dutch report. 
6p. Dep. NTIS $3.50. 

Work performed under United States—TNO Technical Ex- 
change Program 

Data and activities related to operation and performance of 
the Central Technical Institute TNO Sodium Test Loop are reported 
under the following headings: (1) su; i of plant maintenance, 
(2) plant maintenance, (3) availability, and (4) steam and sodium 
quality. (DG) 


ury, 
149-163 of In fe fuel ality 
assurance. Vienna; Internati Atomic 4 1976). 

From IAEA symposium on nuclear 
Oslo, Norway (24 May 1976). 

STI/PUB—435; CONF-760528—. 

An effective quality assurance program for the chemical 
analysis of nuclear fuel is essential to assure that the fuel will meet 
the strict chemical specifications required for optimum reactor per- 
formance. Such a program for the 
fuels manufactured for the Fast Flux Test Facility. This program, 
through the use of common quality control and calibration stan- 
dards, has consistently provided levels of agreement among 
laboratories in all areas of analysis. ae ee 
the chemical specifications for the fuel and source material, an 
outline of the requirements for laboratory qualifications, the prepara- 
tion of calibration and quality control materials, the general adminis- 
tration of the plan, and examples where the program has been useful 

solving laboratory problems. 


Praetorius, P.R.: Delvin, W.L. 


Sci. Technol. (Tokyo); 13: No. 2, 58-73(Feb 1976). 

A new experimental method is proposed whereby physics 

quantities of available Pu and U fuels. The method consists of 
a standard experiment and a series of supplemental experiments. The 
standard experiment is carried out in a system whose geometrical 
dimensions are the same as those of the actual fast reactor of interest, 
with Pu fuel loaded in a small portion of the core, and U fuel in the 
remainder to constitute the driver region. This driver region is 
divided into a certain number of su and the series of 
supplemental experiments are carried out with the U fuel successive- 
ly replaced by Pu in each of the sub These experiments 
permit the ysics parameters in large fast reactors to be estimated 
within the first order perturbation. theoretical correction term is 

than the second, and is required only to cover the 
intesaction een the subregions. Some numerical calculations are 
made in detail for a prototype fast reactor, the results of which 
confirm the validity of the present method. This method is also 
to the determination of minimum amounts required of Pu 

reactors. 


34785 Method for determining refueling scheme for transient 
cycles using equilibrium and fertile fuel. Maki, K.; Konishi, T.; 
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34783 Quality assurance program for surveillance of fast reactor 
mixed oxide fuel analytical chemistry. Rein, J.E. (Los Alamos Scien- 
34784 New experimental method of estimating physics param- 
eters in large fast reactors. Mitani, H. (Japan Atomic Energy Re- 

giving the electrons a curved path before they reach the anode. It 

can receive the gas to be detected. The characteristic feature of this 

apparatus is the very low conductance value in relation to the 

pumping rate of the ion pumping unit, therefore a - in the 
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Atomic 
No 2, 92- 


Yamamoto, M. (Hitachi Ltd., Kawasaki, 
Energy Research Lab.). J. Nucl. Sci. Technol. 
97(Feb 1976). 

A new method is proposed for determining the refueling 
scheme to be adopted for the initial transient iod of reactor 
operation. The scheme its the use of feed fuel with constant 
enrichment (the equilibrium fuel) from the beginning of reactor life 
and obviates the need of providing an additional variety of fuel with 
lower enrichment for the initial core as required in the conventional 
refueling scheme. In the present method, a certain number of fertile 
fuel assemblies are scattered in the core regions in the initial fuel 
charge, to lower the reactivity of the initial core. The method 

roposed considers the nuclear characteristics of a reactor in estab- 
lishing a pattern to be followed in replacing the fertile fuel assem- 
blies with equilibrium fuel assemblies at every refueling step in order 
to let the core reach equilibrium as soon as possible. method is 
based on the following considerations: (1) Fertile fuel assemblies are 
uniformly scattered in the core regions. (2) The pattern of reactivity 
change during the transient period is made as similar as ible to 
that in the equilibrium period. By this method, it is possible to make 
the refueling intervals almost constant already from the beginning of 
the transient period, with a length of interval similar to that of the 
equilibrium period. And the number of the fuel assemblies to be 
discharged at every refueling step in the transient period can also be 
made the same as in the equilibrium period. 


34786 Requisite accuracy for hot spot factors in fast reactors. 
Miki, K.; Inoue, K. (Hitachi Ltd., Kawasaki, wa (Japan). 
Atomic Energy Research Lab.). J. Nucl. Sci. Tech (Tokyo); 13: 
No. 4, 172-178(Apr 1976). 

In the thermal design of a fast reactor, it should be most 
effective to reduce hot spot factors to the lowest possible level 
compatible with safety considerations, in order to minimize the 
design margin for the temperature prevailing in the core. Hot spot 
factors account for probabilistic and statistic deviations from nomi- 
nal value of fuel element temperatures, due to uncertainties in the 
data adopted for estimating various factors including the physical 
properties. Such temperature deviations necessitate the provision of 
correspondingly large design margins for temperatures in order to 
keep within permissible limits the probability of exceeding the al- 
lowable temperatures. Evaluation of the desired accuracy for hot 
spot factors is performed by a method of optimization, which 
permits determination of the degree of accuracy that should mini- 
mize the design margins, to give realistic results with consideration 
given not only to sensitivity coefficients but also to the present-day 
uncertainty levels in the data adopted in the calculations. A concept 
of "degree of difficulty” is introduced for the purpose of 
the hot spot factors to be given higher priority for reduction. 
Application of this method to the core of a prototype fast reactor 
leads to the conclusion that the hot spot factors to be given the 
highest priority are those relevant to bay se wrt distribution, the flow 
distribution, the fuel enrichment, the -cladding gap conductance 
and the fuel thermal conductivity. 


34787 Czechoslovak part in research and development of sodium 

cooled fast reactor for Soviet Union nuclear power plants. Karas, V. 

— Energetickeho Strojirenstvi, Brno (Czechoslovakia)). Rev. 
Prum. Obchodu; 1: No. 5, 13-14(May 1976). (In Czech). 

The main results of research and development and experience 
in the operation of Czechoslovak steam generators for nuclear 
power plants with sodium-cooled fast reactors are summed up, i.e., 
the element-type steam generators with an output of 1 MW and 30 
MW developed and art soso by IBZKG Brno. Lon 
ing tests of the steam generators conducted in the USSR prover proved 
their good properties and efficiency. The test results were applied in 
plant. 


34788 Barnes, S.; Foth- 

ergill, J.R. (to UKEAE London Office). German(FRG) "Patent 
2,555, 245/A/. 16 Jun 1976. 13p. (In German). 

5 figs. Available from Dt. Patentamt, Muenchen (FRG). 

A concept of a liquid metal cooled reactor with the possibility 

to survey the cooling bath with ultrasonic waves is described. 


34789 Nuclear reactors. Prescott, R.F. (to UKAEA). British 
Patent 1,444,011/B/. 28 Jul 1976. 8p. 

In the system described the fuel elements are arranged verti- 
them towards the center of the respective group, the fuel elements 
being urged laterally into abutment with one another. The elements 
iow interlocking bearing pads, whereby lateral movement of adja- 
cent elements is resisted; this improves the stability of the reactor 
core during refuelling operations. Fuel elements may comprise clus- 
ters of parallel fuel pins enclosed in a wrapper of hexagonal cross 
section, with bearing pads in the form of spline-like ribs located on 
each side of the wrapper and extending parallel to the longitudinal 
axis of the fuel element, being interlockable with ribs on pads of 
adjacent fuel elements. The arrangement is applicable to a reactor 
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core in which fuel elements and control rod guide tubes are 

in modules each of which comprises a cluster of at least three 
elements, one of which is rigidly supported while the others are 
resiliently tilted towards the center of the cluster so as to lean on the 
rigidly supported element. It is also ap pn geen to modules compris- 
ing a cluster of six fuel elements, resiliently tilted towards a 
central void to form a circular arch. The modules may include 
additional fuel elements located outside the clusters and also resil- 
iently tilted towards the central voids, the latter being used to 
accommodate control rod guide tubes. The need for separate struc- 
tural members to act as leaning posts is thus avoided. Such structural 
core failure. 


34790 Can the uranium shortage be overcome by breeding. Arch. 
Energiewirtsch.; 30: No. 8, 771-776(Aug German). 

2 figs. Translated from English: Will good beat 
uranium shortage. Also published in: Elect. Rev. (1976) v. 198(3) p. 


lem of uranium supply may become a major obstacle 
in the oa jopment of nuclear energy. Jchn Moss thinks that com- 
mercial breeders will be of major importance even in a programme 
only half as extensive as that p by OECD last year. 


34791 (KFK-tr—488) Adsorption method for purification of 
cover gas of the primary circuit of the BR-5 reactor from radioactive 
xenon. Aristarkhov, N.N.; Efimov, I.A.; Krasnoyarov, N.V.; Sher- 
eshkov, V.S. (Kernforschungsgruppe Karlsruhe (Germaay, F.R.). 
Internationales Buero/Uebersetzergruppe). Aug 1976. Translated 
from Adsorbtsionnyi metod ochistki zashchitnogo gaza ——. 
kontura reaktora BR-5 ot ‘CONF-750972— 
7). 15p. —_ German). NTIS (US Sal 
rom IAEA specialists fission and corrosion 
~ routs primary systems of LMFBR’s; Dimitrovgrad, USSR (8 
The test system to clean the argon from the primary circuit of 
the BR-5-reactor is described, experimental data and 
S ience are given. The adsorption — contains 3 adsorbers 2 of 
ich function without coolin: eating and are charged with 
5: 8 kg coal of the type SKT-2M each. The operation temperature of 
the coal is stated as 20-300C. The third adsorber is cooled down to 
~ 50°C by means of vapours of fluid nitrogen. This adsorber contains 
0,91 kg coal SKT-2M. An electric heating conductor is available for 
the regeneration of the coal. The gas cleaning system forms a closed 
cycle and is designed for a gas flow of 0,3 m*/h with a pressure of 
1,0 atmospheric excess pressure. The cleaning of argon was exam- 
ined during operation of the reactor and after the reactor had been 
shut down. decrease in the concentration of — 133 in 
natural and forced circulation of the sodium, the palais 
from the sodium, the change of the concentration of the xenon-133 
in argon after gas cleaning and degasing of the primary circuit as 
well as the change of the concentration of the xenon-133 during the 
operation of the gas-cleaning system before and after the penetration 
are shown graphically. 


34792 Tube-in-shell heat exchangers. Ric! J. (to 
UKAEA). British Patent 1,447,051/B/. 25 Aug 1976. Sp. 
Tube-in-shell heat exchangers normally comprise a bundle of 
parallel tubes within a shell container, with a fluid arranged to flow 
through the tubes in heat exchange with a second fluid 
through the shell. The tubes are usually end supported by the tube 
plates that separate the two fluids, and in use the tube attachments to 
thermal shock and frequent inspection and servicing are req 
Where the heat exchangers are immersed in a coolant such as liquid 
Na such inspection is difficult. In the arrangement described a 
longitudinally extending central tube is provided incorporating axial- 
ly spaced cylindrical tube plates to which the opposite ends of the 
tubes are attached. Within this tube there is a tubular baffle that 
slidably seals against the wall of the tube between the cylindrical 
tube plates to define two co-axial flow ducts. These ducts are 
interconnected at the closed end of the tube by the heat exc 
tubes and the baffle comprises inner and outer spaced walls with 
interspace containing Ar. The baffle is easily removable and can be 
withdrawn to enable insertion of equipment for inspecting the wall 
of the tube and tube attachments and to facilitate plugging of 
defective tubes. Cylindrical tube plates are believed to be a 
for carrying pressure loads and resisting the effects of thermal shock. 
Some protection against thermal shock can be effected by 
a a thermal baffle to prevent direct impingement of - 
primary fluid on to the cylindrical tube plates. The inner wall of the 
tubular baffle may have flexible expansible region. Some nuclear 
reactor constructions incorporating such an arrangement are de- 
scribed, including liquid metal reactors. 


34793 Liquid metal cooled fast breeder nuclear reactors. Dur- 

ston, J.G. (to UKAEA). British Patent 1,448,994/B/. 8 oe 

wherein the core, intermediate heat 
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ea om the fot, nd 
ers are suspended from the roof, and ducting is 
orm of a core tank or shroud interconnected with 


’ to prevent 
liquid metal flow by-passing the heat pon brome tube ey As the 
heat exchangers must be withdrawable for ae 
linear differential thermal expansion of the heat 

accommodated the seals hitherto have been of the 


tion of impurities in the coolant. Another 

to accommodate lateral thermal expansion of the ducting, oe 
the core tank and ‘pods’. Hitherto some expansion has been allow 

for by the use of expansible bellow pairs in the interconnections, or 
alternatively by allowing local deformations of the core tank ‘pods’. 
Such bellows must be very flexible and hence constitute a weak 
section of the ducting, and local deformations give rise to high stress 
levels that could lead to premature failure. The arrangement de- 
scribed seeks to overcome these difficulties by use of a gas pocket 
trapping means to effect a seal against vertical liquid flow between 
the heat exchanger shell and the wall of the heat exchanger housing. 
Full details of the arrangement are described. 


34794 Nuclear reactor containments. Seddon, 
UKAEA). British Patent 1,449,842/B/. 15 Sep 1976. 3p. 
The containment comprises a cavity-defining 
slides horizontally relative to the structure. The closure has a recess 
complementary to the cavity to form a chamber for housing a 
primary vessel containing a nuclear reactor core and ancillary equip- 
ment. The chamber bounded by a metal membrane lining the con- 
crete, and wherein the concrete is relieved to form a peripheral 
groove adjacent to the lining, the width of the groove extending 
across the junction of the closure with the structure. 


IW. (to 


34795 Nuclear reactor containments. Durston, J.G.; Hind, J.R. 
(to UKAEA). British Patent 1,450,203/B/. 22 Sep isle 5p. p. 

The containment for a nuclear reactor comprises a pre- 
stressed concrete structure having a steel lined cavity with a substan- 
tially hemispherical base and housing a primary vessel for containi 
a nuclear reactor core and ancillary equipment generally submer, 
in liquid coolant, the primary vessel being suspended by attachment 
structure. Cooling is provided for the upper peripheral 
primary vessel and is so arranged that, in operation of a 
reactor the cooling effect increases progressively upwards [. a 
maximum at the attachment of the primary vessel with the roof 
lining. The cooling system serves to reduce the temperature of the 
primary vessel in the region above the surface of the liquid coolant 
so that stresses at the attachment of the rim with the roof lining are 
low. Cooling associated with the roof lining of the cavity consists of 
a layer of concrete of hi, thermal conductivity than the concrete 
of the structure through which cooling fluid can be conducted. 


No. 11, 329-332(Nov 1976). 

It is attempted to find the optimum structure of a fast power 
reactor from the point of view of minimum critical mass and of 
maximum thermal power. The content of strategies was enlarged in 
the sense that the mentioned objectives are considered as a function 
of different fertile masses and different couples of fissile and fertile 
mass distributions in a multizone reactor. In this way 14 to 20 t **U 
fertile mass reactors and the and fertile mass 
distributions were investigated. Finally, the structure ont an optimum 
reactor from the mentioned point of view is presented. 


reactor fuel assembly wrapper. Marmonier, P. Teulon, 
J.; Vayra, J.; Venobre, H. (to CEA). US oh 3410. 7 Dec 
1976. Priority date 28 May 1974, France. 6p. 

A supportin g member for an array of parallel rails each 
carrying one row of slidably mounted pins of a fuel cluster is placed 
coaxially at the lower end of a vertical fuel assembly wrapper. Each 
parallel rail is provided at each end with a downward extension and 
periphery ig member in order to lock and maintain 
the rails and the pins in uniformly spaced relation within the fuel 
assembly wrapper. 10 claims, 8 figures. 

34798 Alkali borate as a core catcher. Dalle Donne, M.; Dorner, 


S.; Schumacher, G. (Kernforschungszentrum Karlsruhe (Germany, 
F.R.). Inst. fuer ysik und Reaktortechnik). pp 334-337 


congress 1977; Mannheim, Germany, F.R. (29 


Mar 1 
re 1 tab.; 5 refs. Short communication only. 


34799 Bottom cooling system of the SNR-300, a system to master 
Friedrich, H.J. (Internationale Atomreaktorbau G.m.b.H. (INTER- 
ATOM), Bensberg/Koeln (Germany, F.R.)). pp 330-333 of In Reak- 
g, Mannheim, 29.3.-1.4.1977. Sektion 2: 
Eggenstein-Leopoldshafen, Germany, 

ZAED (1977. (In German) 

rom Reactor congress 1977; Mannheim, Germany, F.R. (29 


34800 Numerical experiments on the heat transfer in a turbulent 
liquid metal flow. Groetzbach, G. (Kernforschungszentrum Karls- 
ruhe (Germany, F.R.). Inst. fuer Se pp 7-10 of In 
Reaktortagung, Mannheim, 29.3.-1.4.1977. Sektion 1: Reaktorausle- 
gung. _— Leopoldshafen, Germany, F.R.; ZAED (1977). (In 


From Reactor congress 1977; Mannheim, Germany, F.R. (29 
8 refs. Short communication only. 


34801 Fission-product capture cross sections for a fast reactor. 
Dekker, J.W.M.; Gruppelaar, H.; Heijboer, R.J.; Janssen, A.J. 
(Stichting Energieonderzoek Centrum Nederland, Petten). pp 87-90 
a Eggenstein-Leopoldshafen, Germany, F.R.; ZAED 


Resctor congress 1977; Mannheim, Germany, F.R. (29 
1 tab.; 14 refs. Short communication only. 


34802 State of development of measuring devices for the monitor- 
ing of impurities in sodium systems. Hans, R.; Hausbold, W.; Jung, J.; 
Weiss, H. (Internationale Atomreaktorbau G.m.b.H. (INTERA- 
TOM), Bensberg/Koeln (Germany, F.R.)). pp 873-876 of In Reak- 
g, Mannheim, 29.3. "14.1979. Sektion 6: Bau und Betrieb von 
Kernenergieanlagen. Eggenstein-Leopoldshafen, Germany, F.R.; 

(In German) 
rom Reactor congress 1977; Mannheim, Germany, F.R. (29 

Mar 1977. 6 refs. Short communication only. 


34803 Influence of production variations on the performance of 
fast breeder fuel rods. Elbel, H.; Vollath, D. (Kernforschungszen- 
trum Karlsruhe (Germany, F.R.). Inst. fuer Material- und Festkoer- 
pp 526-529 of In Reaktortagung, 29.3.- 
4.1977. Sektion 4: Brennelemente und Materialien. 
len, Germany, F.R.; 
From Reactor congress 1977; Mannheim, Germany, F.R. (29 


Mar 1 
a; 1 tab. Short communication only. 


34804 Practice of assurance in the KNK II. Groezinger, 
O.; Jurgutat, H.; Morgner, E. pp 852-856 of In Reaktortagung, 
Mannheim, 29.3.- '1.4.1977. Sektion 6: Bau und Betrieb von Kernener- 
Eggenstein-Leopoldshafen, Germany, F.R.; ZAED 
1977). German) 

Mannheim, Germany, F.R. (29 


TO 
F.R.)); Zimmermann (Gesellschaft fuer Kernforschung 
m.b.H., Karlsruhe (Germany, F.R.)). pp —— of In Reaktorta- 
g, Mannheim, 29.3.-1.4.1977. Sektion 6: Bau und Betrieb von 
pete. Eggenstein- -Leopoldshafen, Germany, FR: 
'77). (In German) 
rom Reactor congress 1977; Mannheim, Germany, F.R. (29 


34806 State of knowledge of burn-up limits in the SNR. Karsten, 
G. (Kernforschungszentrum Karlsruhe (Germany, F.R.). Projekt 
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: the core over the heat exchaixger tubes and thence back to the 
main of metal. Seals are between the intermedi- 
present several disadvantages; for example sealing is not absolute, 
and the metal to metal seal gives rise to wear and fretting by rubbing 
and vibration. This could lead to seizure or ; i by the 
34796 Development of an optimization procedure for fast reactors 
using the mathematical game model. Pavelescu, M.; Dumitrescu, H. 
(Institutul de Fizica Atomica, Bucharest (Romania)). Kernenergie; 19: 
ee 1 ref. Short communication only. 
34805 Refueling concept for commercial sodium-cooled fast reac- 
tors (SNR-2). Hammers, H.W.:; Althaus, D.; Mohm, F. (Internation- 


3570 ERDA ENERGY RESEARCH ABSTRACTS 


Berkeley Nuclear Labs.). pp 767-770 of In 
heim, 29.3.-1.4.1977. Sektion 5: Komponenten. Eggenstein- - 
shafen, F.R.; ZAED (1977). 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 


Mar 1977) 


Schneller Brueter). pp 409-412 of In Reaktortagung, Mannheim, 
29.3.-1.4.1977. Sektion 3: Brennstoffkreislauf. Eggenstein-Leopold- 
shafen, Germany, F.R.; ZAED (1977). (In German) 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 


1977). 
a bes. Short communication only. 


34807 Studies on the activity of corrosion products in the primary 
system of the SNR 300. Menken, G.; Holl, M.; Quandt, U. (Interna- 
tionale Atomreaktorbau G.m.b.H. (INTERATOM), Bensberg/ 
Koeln (Germany, F.R.)). pp 833-836 of In Reaktortagung, Mann- 
heim, 29.3.-1.4.1977. Sektion 6: Bau und Betrieb von Kernenergiean- 
lagen. Eggenstein-Leopoldshafen, Germany, F.R.; ZAED (1977). 
(din 

rom Reactor congress 1977; Mannheim, Germany, F.R. (29 


Mar 
Short communication only. 


34808 Pressure loss characteristics of sodium boiling. Savatteri, 
C.; Kottowski, H.M. (Commission of the European Communities, 
Ispra (Italy)). pp 355-357 of In Reaktortagung, Mannheim, 29.3.- 
1.4.1977. Sektion 2: Sicherheit kerntechnischer Anlagen. Eggenstein- 
Idshafen, Germany, F.R.; (1977). (In German 
From Reactor congress 1977 Mannheim, Germany, F.R. (29 


Mar 
.; 8 refs. Short communication only. 


34809 Selected results of statistical hot-spot analyses for the first 
charge of KNK II. Schaefer, H. (Internationale Atomreaktorbau 
G.m.b.H. (INTERATOM), Bensberg/Koeln (Germany, F.R.)). 
35-38 of In Reaktortagung, Mannheim, 29.3.-1.4.1977. Sektion 
Reaktorauslegung. Eggenstein-Leopoldshafen, Germany, F.R.; 
ZAED (1977). (In German) 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 


4 refs. Short communication only. 


34810 Experimental structural analysis of the SNR-300 reactor 
tank. Schmidt, H.; R. Atomreaktorbau 
G.m.b.H. (INTERATOM), Bensberg/Koeln (Germany, F.R.)). 
681-684 of In Reaktortagung, , 29.3.-1.4. 1977. Sektion 


Komponenten. Eggenstein- Germany, F.R.; ZAED 
(19 German) 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar 


Heterogeneous ; Weh- 
mann, U. (Internationale Atomreaktorbau G.m.b.H. UNTERA 
TOM), Bensberg/Koeln (Germany, F.R.)); Heusener, G. (Gesells- 
chaft fuer Kernforschung m.b.H., Karlsruhe (Germany, F.R.)). 
879-882 of In Reaktortagung, Mannheim, 29.3.-1.4.1977. Sektion 
fortschrittliche Reaktorkonzepte. Eggenstein-Leopoldshafen, Ger- 
many, F.R.; ZAED (1977). (In 7 


a, oo Reactor congress 1977; Mannheim, Germany, F.R. (29 
6 refs. Short communication only. 


nents and measurements to validate their layout. Stehle, H.; Hess, B.; 

Nagel, H.; Vinzens, K. (Internationale Atomreaktorbau G.m.b.H. 
(I RATOM), Bensberg/Koeln (Germany, F.R.)). pp 502-505 of 
In Reaktortagung, Mannheim, 29.3.-1.4.1977. Sektion 4: Brennele- 


mente und Materialien. Eggenstein-Leopoldshafen, Germany, F.R.; 
rom Reactor congress Mannheim, Germany, F.R. (29 
Mar at: 
2 figs. Short communication only. 


34813 


Uranium plutonium fuel. 


carbide sphere-pac 
fuel for the fast breeder reactor. Stratton, R. (Eidgenoessisches Inst. 
fuer caktortagung, Mannheim, (Switzerland)). PP 530-533 of 
29.3.-1.4.1977. Sektion 4: Brennele- 
Idshafen, F.R.; 


From Reactor congress 1977; Mannheim, Germany, F.R. (29 
2 figs. Short communication only. 


In Reaktortagung, } 


34814 
C.H.A. (Central Electricity Generating Board, Berkeley (UK). 
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with spacer 5 

(Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer 

Reaktorbauelemente). pp 15-18 of In Reaktortagung, Mannheim, 

29.3.-1.4.1977. Sektion 1: Reaktorauslegung. Eggenstein-Leopoldsha- 
fen, Germany, F.R.; ZAED (1977). (In German) 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 


eae 1 ref. Short communication only. 


34816 Influence of the radial temperature gradient on the swell- 
ing of 7 fuel cans. Venker, H.; Bober, M.; Ehrlich, K.; — 
macher, G. (Kernforschungszentrum Karlsruhe (Germany, F.R.)). 
pp 546-549 of In Reaktortagung, Mannheim, 29.3.-1.4.1977. Sektion 
4: Brennelemente und Materialien. Eggenstein-Leopoldshafen, Ger- 
many, F.R.; ZAED (1977). (In Geant 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 


1977). 
8 refs. Short communication only. 


34817 Absorber materials for fast reactors. Wehmann, U.; de 
Haan, E.; Strehlen, U. (Internationale Atomreaktorbau G.m.b.H. 
(INTERATOM), Bensberg/Koeln (Germany, F.R.)). pp 79-82 of In 
Reaktortagung, Mannheim, 29.3.-1.4.1977. Sektion 1: Reaktorausle- 
guns. Eggenstein-Leopoldshafen, Germany, F.R.; ZAED (1977). (In 


From Reactor congress 1977; Mannheim, Germany, F.R. (29 
aie 2 tabs. Short communication only. 


34818 Chemical behaviour of defective mixed-oxide fuel elements 
on irradiation. Kleykamp, H. (Kernforschungszentrum Karlsruhe 
(Germany, F.R.). Inst. fuer Material- und Festkoerperforschung). 
510-513 of In Reaktortagung, Mannheim, 29.3.-1.4.1977. Sektion 
Brennelemente und Materialien. Eggenstein-Leopoldshafen, Ger. 
many, F.R.; ZAED (1977). (In German 

From Reactor congress 1977; Germany, F.R. (29 


Short communication only. 


nuclear in the KKW Kalkar (SNR- 

300). Krinninger, H. (Internationale 

(Internationale Atomreaktorba' RATOM), 

Bensberg/ Koeln In (Germany, F.R.)). pp of In 

Mannheim, 29.3.-1.4. 1977, Sektion Brennstoffkreislauf. Eggen- 

stein- oe Germany, F.R.; ZAED (1977). (In German 

From Reactor congress 1977; Mannheim, Germany, F.R. ( 


34820 Vapour pressure measurements over liquid UO. and 
(U,Pu)O. by laser surface heating up to 5,000 K. Babelot, J.F.; 
Kinsman, P.R.; Ohse, R.W. (Commission of the European Commu- 
nities, Karlsruhe (Germany, F.R.). European Inst. for Transuranium 
Elements); Brumme, G.D. (Technische Hochschule Darmstadt (Ger- 
Inst. fuer Angewandte Physik). pp 351-354 of In 
pw ny Mannheim, 29.3.-1.4.1977. Sektion 2: Sicherheit 
Eggenstein-Leopoldshaf 


F.R.; ZAED (1977). 
From Reactor congress 1977; Mannheim, Germany, F.R. (29 


Mar 1977). 
4 ; 1 tab.; 22 refs. Short communication only. 


J W. (Kraftwerk Union A.G., Erlangen (Germany, 
39-42 of In Reaktortagung, Mannheim, 29.3.- -1.4.1977. Sektion 1 

torausle . Eggenstein-Leopoldshafen, Germany, FR; 
. (In German) 
congress 1977; Mannheim, Germany, F.R. (29 


Mar 1977. 1 tab.; 2 refs. Short communication only. 


yong (CEA Centre de Marcoule, 30 - Bagnols-sur-Ceze 


Mar 
lefs. Short communication only. 

a 34815 Experimental determination of the local coolant flow dis- 
34812 Large-scale out-of-pile testing of test components in 
sodium: demonstration of the functioning of SNR Mk-Ia core compo- 

| 
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(France)); Boulinier, C. (Com ie d'Ingenierie pour les Reacteurs 
au Sodium (CIRNA), Centre d'Etudes Nucleaires Sclay, 91 - Gif- 
sur-Yvette (France)); Sauvage, M. (CEA Centre d'Etudes Nucleaires 
de Cadarache, 13 - Saint-Paul-les-Durance (France). Dept. des Reac- 
teurs a Neutrons Rapides). pp 796 of In Reaktortagung, Mannheim, 
29.3.-1.4.1977. Sektion 6: Bau und Betrieb von Kernenergi 
Eggenstein-Leopoldshafen, Germany, F.R.; ZAED (1977). 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar 1977). 
Short communication only. 


POWER REACTORS, AUXILIARY, MOBILE, 
PACKAGE, AND TRANSPORTABLE 


REFER ALSO TO CITATION(S) 35151, 35225 


34823 Nuclear thermionic converter. Fletcher, J.C.; Phillips, 
W.M.; Mondt, J.F. US Patent 4,008,407. 15 Feb 1977. Filed date 3 
Oct 1972. 6p. 

A thermionic converter unit for use in a nuclear reactor to 
generate current, which can be constructed at low cost and which 
efficiently utilizes the nuclear fuel, is described. The reactor utilizes 
an array of thermionic emitters whose peripheries are fluted so that a 
bulge of one emitter interfits the depression of another to permit 
compact mounting, each emitter having several fuel es located 
in the bulged portions for holding nuclear fuel and having a central 
collector e for holding a thermionic collector. The emitters 
are cons! of rods of tungsten containing a small amount of 


thorium oxide, the thorium oxide not only improving the machin- 


it emitter. 5 claims, 3 


REGULATION AND LICENSING 
REFER ALSO TO CITATION(S) 35246, 35454 


34824 (DOCKET-50010—683) Dresden Nuclear Power Station, 
Units 1, 2, and 3. Annual operating report: January thru December 
1976. (Commonwealth Edison Co., Chicago, Ill. (USA)). 25 Feb 
1977. 206p. (DOCKET-. 50237—1210; DOCKET-50249— 1026). 

Net electrical energy generated by Unit 1 was 953 aes 
MWH with the enerator on line 7,399.37 hrs. Unit 2 generated 
4,371,553.689 with the generator on line 6,664.58 
Unit 3 enerated 4,034,251 with the generuter on ine 7,234.96 
hrs. Information is presented concerning operations, maintenance, 
and shutdowns. (FS) 


34825 (DOCKET-50133—499) Humboldt Bay Power Plant, 
Unit 3. Annual report for 1976. (Pacific Gas and Electric 
Co., San Francisco, Calif. (USA)). 3 Mar 1976. 44p. 

Net electrical 
reactor on line 4078 f 


istry and radioc! i 

radioactive materials, and reportable occurrences. 

—_ (DOCKET-50155—652) Big Rock Point Nuclear Plant. 
ual operating report for 1976. (Consumers Power Co., Jackson, 

Mich. (USA)). 25 Feb 1977. 81p. 

N was 244,492.9 MWH with the 


gos 50206—683) San ay Nuclear Generating 
Station, Unit 1. Annual operating report for 1976. (Southern Califor- 
nia Edison Co., Rosemead (USA)). 25 Feb 1971. 173p. 

Gross electrical ener generated was 2,610,000 MWH with 
the generator on line 6,162. Ay Information is presented concern- 
ing operations, — generation, shutdowns, corrective mainte- 
and radiochemistry, occupational radiation expo- 


34828 (DOCKET-50219—1083) Oyster Creek Nuclear Power 
Plant, Unit 1. Annual report No. 1: January—December 
1976. (Jersey Central Power and Light Co., Morristown, N.J. 


setts nl 8p generated was 3,860,347 MWH with the 
presented 


NUCLEAR POWER PLANTS 3571 


power generation, shutdowns, corrective page 
and radiochemistry, occupational radiation 
reportab 


lease Zz radioactive materials, le occurrences, 
mance, and leak rate testing. (FS) 

34829 Nine Mile Point Nuclear Sta- 
tion, Unit 1. Annual J 


report of operation: January—December 1976. 
(Niagara as Power Corp., Syracuse, N.Y. (USA)). re Feb 


1977. 
reactor on line 77267 hi hrs. Information is presented concerning 
power ee, shutdowns, corrective maintenance, 
and radiochemistry, occupational radiation exposure, re- 
formance. (FS) 


34830 (DOCKET-50244—663) Robert Emmett Ginna Nuclear 

Power Plant, Unit 1. Annual report No. 12: January—December 1976. 

(Rochester Gas and Electric Corp., N.Y. (USA)). 25 Feb 1977. 110p. 

Net electrical power generated was 2,060,941 MWH with the 

generator on line 5,115 hrs. Information is presented concerning 

chemist and power generation, shutdowns, corrective maintenance, 

radiochemistry, occupational radiation exposure, re- 

are radioactive materials, reportable occurrences, steam gener- 

ator inspections, containment integrated leak tests, and environmen- 
tal monitoring. (FS) 


34831 (DOCKET-STN-50572—1) 
Safety Analysis Report, RESAR-414. License tion, preliminary 
safety analysis report et (RESAR-414) volume 1. (Westinghouse Nuclear 
Energy Systems, Pittsburgh, Pa. (USA)). 30 Dec 1976. 423p. 
Westinghouse’s standardized four-loop, single unit NSSS for a 
pressurized water reactor is described including the core, coolant 
system, ECCS, emergency boration, chemical and volume content, 
RHR system, boron recycle, fuel handling, spent fuel oe 
associated instrumentation and controls. This reactor is -_ 
_—_ with a core power level of 3800 MW(t) and 1295 MWC). 
reactor is controlled by a coe! ts of reactivity; 


34832 (EUR—5284) Licensing procedure 
and operation of nuclear installations within the EEC member states. 
Didier, (Commission of European Nris (U8 sal 
(Belgium 1976. 102p. (In English les y 
Also p Netherlandish. 
varies according to the Class in which the installation concerned 
falls ( according to the degree of hazard involved: Classes I, 
II or Il dager nate separate authorizations are needed, one for 
construction and another for operation of Class I and II installations. 
With pee Eig meh cl to Germany also, two such separate authorizations are 
ut there is no s procedure relating to the potential 
extent of hazard involved in the installation concerned. In France, 
Furthermore, the construction and operation of these installations 
po also ode ag to two separate authorizations. While the latter two 
uired in Italy for the main nuclear installations, 
no S ae of ‘ stem of ‘classified’ installations exists according to extent of 
hazard involved. Similar legislation is applicable in the Netherlands. 
Neither does such a system of ‘classified’ installations exist in the 
United Kingdom. Moreover, there is only one single authorization 
—, site licence’), which is succesively adapted during construction. 
the other in Denmark and Ireland, no detailed legislation 
has been developed on the subject. 


34833 (K-OP—212) Plans for expansion 
capacity. Rosenberg, H.N. (Oak Ridge Gaseous Diffusion Plant, 
Tenn. (USA)). 30 Jul 1976. Contract W-7405-ENG-26. 14p. Dep. 
NTIS $3.50. 

NRC has approved fuel storage expansion affecting 11 reac- 
tors and is expected to act favorably on requests affecting another 14 
reactors. By —_ high density storage racks and unoccupied por- 
tions of spent basins, utilities have typically been able to double 
= ity and add five years to storage time. In most 

ing or approved capacity expansions allowed the reactor 

momen to delay the “pinch” date (date at which fuel would have to be 
shipped off-site to permit refueling) to 1979 or beyond. The dates at 
which plants would be unable to off-load a full core would occur 
several years earlier. At Carolina Power and Light's Robinson Plant 
(663 MWe), some modifications have been made, but the pinch date 
is presently estimated to be 1977. At Pacific Gas and Electric's 
Humboldt Bay reactor (69 MWe), the basin is now full and at San 
Onofre 1 (430 MWe)—operated Dees: by Southern California 
Edison and San Diego Gas and tric—a pinch date of 1978 is 
estimated. Humboldt Bay and San Onofre 1 have not publicly 
disclosed plans for fuel storage expansion. 


34834 CI—76/11) Nuclear Regulatory Commission 
suances. (Nuclear Regulatory Commission, Washington, D.C. 


reactor on line 4,405 hrs. Information is presented concerning oper- 

ations, power generation, shutdowns, corrective maintenance, chem- 

istry and radiochemistry, radiation release of 

radioactive materials, reportable occurrences, and fuel performance. 

(FS) 

generator tube inspections, primary coolant chemistry, containment 

penetration leak tests, and radiological environmental monitoring. 

(FS) 
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ee Nov 1976. 166p. (NTISUB/B/142—76/011). Dep. NTIS 


This een includes the issuances received during the speci- 

fied period from the Commission (CLI), the Atomic Safety and 

Licensing Appeal Boards (ALAB), and the Atomic Safety and 
Licensing Boards (LPB). 


34835 (NUREG/PRDI—77/ 1) Power Reactor Docket Informa- 
tion. (Nuclear Regulatory Commission, Washington, D.C. (USA)). 
Jan 1977. 118p. TIC $3.70. 

Citations and subject indexing to the documentation associat- 
ed with civilian nuclear power plants are presented. This material is 
that which is submitted to the U.S. Nuclear Regulatory Commission 
in support of applications for construction and operating licenses. 
Citations are listed by docket number in accession number sequence. 
The Table of Contents is arranged both by docket number and by 
nuclear power plant name. (DG) 


34836 (NUREG/PRDI—77/2) Power Reactor Docket Informa- 
tion. (Nuclear Regulatory Commission, Washington, D.C. (USA)). 
Feb 1977. 73p. TIC $3.70. 

Citations and subject indexing to the documentation associat- 
ed with civilian nuclear power Arg are presented. This material is 
that which is submitted to the U.S. Nuclear Regulatory Commission 
in support of applications for construction and operating licenses. 
Citations are listed by Docket number in accession number sequence. 
The Table of Contents is ed both by Docket number and by 
nuclear power plant name. (DG) 


34837 (NUREG/PRDI—77/3) Power Reactor Docket Informa- 
tion. (Nuclear Regulatory Washington, D.C. (USA)). 
Mar 1977. 96p. TIC $3.70. 

Citations and subject indexing to the documentation associat- 
ed with civilian nuclear power —_ are presented. This material is 
that which is submitted to the U.S. Nuclear Regulatory Commission 
in support of peo for construction and operating licenses. 
Citations are listed by Docket number in accession number sequence. 
The Table of Contents is ed both by Docket number and by 
nuclear power plant name. (DG) 


34838 (PB—256 129) An experiment on accelerating the writing 
of nuclear standards conducted for the American National Standards 
Institute. Final Wittenbrock, N.G. ttelle Pacific North- 


report. (Ba 
west _ Richland, Wash. (USA)). Sep 1975. 237p. NTIS $8.00. 
This project was an administrative experiment, run in cooper- 
NRC and the American National Standards Institute. 
Its purpose was to determine whether any or all of four changes in 
the method of a nuclear standards is a desirable method for 


ation with 


accelerating the es ent of responsible standards which are 
approved by ANSI and ado — by the Nuclear Regulatory Com- 
mission. Several changes in the normal way consensus standards are 
drafted were made to see if their development could be expedited 
and the information underlying them increased. It tested: (1) the use 
of a full-time committee chairman (versus a volunteer chairman), (2) 


the provision of technical editorial services for the preparation of 


early draft standards, (3) the provision of technical secretarial help 
to expedite the translation of committee discussion into draft stan- 
dards, and (4) the convocation of committees for an extended period 
of time by paying out of pocket costs. It was hypothesized that the 
changes would substantially reduce the amount of time consumed by 


34839 (RDT-F—1-1(1976)) Preparation and application of RDT 
standards. (Energy Research and Development Administration, 
Washington, D.C. (USA). Div. of Reactor Devel t and Dem- 
onstration). Dec 1976. Contract W-7405-ENG-26. 70p. RSO. 
The standard contains requirements and for the 
ae review, = amendment, modification, revision, 
application of RDT standards. The purpose of this standard is to 
ensure that the organization, format, and processing of 
amendments, and revisions are uniform and consistent. Requests for 
deviation from the requirements of this standard shall be justified by 
the requester and approved by Vr Division of oe Development 


of nuclear power plant licensing procedures. Gemeinsames 
Ministerialbl., A; No. 13, F 166-168(1976). (In German). 


= Containment isolation provisions for fluid systems. Hines- 
le, IL; American Nuclear Society (1976). 62p. (ANS—56.2; ANSI- 
mt 1976). $34.00. 
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The primary of the standard are to specify minimum 
- testing and yo orate requirements for the isolation of 

systems which etrate the primary containment of light 
sae reactors. These fluid systems include piping systems (including 
instrumentation and control) for all fluids a or leaving the 
containment. Electrical systems are not included. The provisions for 
containment isolation impose additional requirements which are not 
required for the fluid system function. The standard does not consid- 
er any isolation requirements that may exist for controlled | 
areas either enclosing the primary containment or contiguous to 
primary containment. 


34842 (RDT-M—2-39T(Rev.)(4-76)) | Nickel—chromium—mo- 
lybdenum—columbium alloy seamless tubes (AMS 5589 with addition- 
al requirements), (Energy Research and Development Administra- 
tion, Washington, D.C. (USA). Div. of Reactor Development and 
Demonstration). Apr 1976. Contract W-7405-ENG-26. 5p. RSO. 

The standard covers nickel-chromium-molybdenum-colum- 
bium alloy tubes for nuclear and associated applications. 


power plant licensing 
Ministerialbl., A; 27: No. 27, 445-450(Sep 
¢ compilation is based on experience gained by TUeV and 
IRS as well as on recommendations of the Reactor Safety Commis- 
sion. Manufacturers, the construction industry and the operators 
have been consulted before the guideline was compiled. It the 
information which is needed as a basis for safety assessments on the 
working condition of the plant in question. This is to facilitate and to 
standardize the making available of information in good time, and 
the course of the procedure. 


for nuclear power plants in the Feder- 
al Republic of Germany. Brosche, D. Energie; 28: No. 10, 284- 
287(Oct 1976). (In German). 

1 fig.; 7 refs. 

A brief survey is presented of: (1) the legal basis - Atomic 
Energy Act, Radiation Protection Ordinance, Nuclear Installations 
Ordinance; (2) criteria, guidelines, regulations, standards; (3) EURA- 
TOM, OECD, NEA basic norms; 4) licensing procedure - course of 
events and t analyses, expert opinions, examina- 

licensing steps. 


formation of the ‘Kerntechnische Ausschuss’ (committee on 

hort communication onl 


system. Hinsdale, IL; American 
(ANS—S55.3; ANSI-N—197-1976). 
The standard sets forth minimum design, 

performance requirements with due consideration for 
the liquid radioactive waste processing system for boiling water 
reactor — for routine operation including design basis fuel leak- 
- = design basis occurrences. For the purpose of this 

figuid ai radioactive waste processing system begins at the inter- 
faces with the reactor coolant pressure boundary, at the interface 
valve(s) in lines from other systems and at those sumps and floor 
drains provided for liquid waste with the potential of containing 
radioactive material. system terminates at the point of con- 
trolled discharge to the environment, at the point of interface with 
the waste solidification system and at the point of recycle back to 
storage for reuse. The standard does not include the reactor coolant 
clean-up system, fuel pool clean-up system, sanitary waste system, 
any nonaqueous liquid system or controlled area storm drains. 


— Single failure criteria for PWR fluid systems. Hinsdale, 
IL; American Nuclear Society (1977). 9p. (ANS—51.7; ANSI-N— 


654-1570) S800. vides lines for the 
pro’ ‘or in in 
0, Code of Federal Regu egulations, Part 


ing the requirements of Title 
50, ” of Production and Utilization Facilites” Apr, Appendix 

A, “General Criteria for Nuclear Power Plants,” as re- 
Means of treating we both active and passive failures are addressed for 
safety-related fluid process systems following various initiating 
events. Current a practice is used as a for the criteria. 
Structural failures of components, such as braces, supports, or re- 
excluded. 


34848 program for research reac- 
tors. Hinsdale, IL; American Nuclear (1977). 8p. (ANS— 
15.8; -1976). $8.00. 

standard provides requirements for establishing, - 
ing, conducting, and evaluating quality assurance programs for for the 


34843 Guidelines on information required for examinations in 
licensing procedures for nuclear power plants. Compilation of the 
information on the installation of pressure vessels which is to be made 

ment Administration (ERDA). 

34840 Compilation of the information on the emergency power 

needed as a basis for safety assessments with regard to the working 

condition of the plant in question. This is to facilitate and to 

standardize the making available of information in good time, and 
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design, construction, testing, modification and maintenance of re- 
search reactors and associated experiments, but not routine reactor 
operations. In terms of this standard: (1) quality assurance comprises 
confidence that a structure, system, or component will 
satisfactorily in — (2) a research reactor is one used for 
scientific, engineering, or training purposes which operates at: (a) a 
thermal power level of 1 megawatt or less; or (b) a thermal power 
level of 10 megawatts or less and does not contain: (i) a flow loop 
through the core in which fueled experiments are conducted, or (ii) a 
liquid fuel loading; or (iii) an experimental facility in the core in 
excess of 16 square inches (103.2 cm?) in cross-section. The level of 
quality assurance effort applied by the owner/operator to research 
reactor activities is to be consistent with the importance of these 
activities to safety. Quality assurance effort is lied to safety- 
related items, which are defined as those tA SK, sys- 
tems, and components whose intended functions are to either pre- 
vent accidents that could cause undue risk to the health and safety of 
Se gee, or to control and mitigate the consequences of such 
its. The safety-related items included in the quality assurance 
program shall be, as a minimum, those of the reactor safety and 
ion system, engineered safety features, and the radiation 
as goed. in the Limiting Conditions for 
echnical Specifications for a given reac- 


34849 safety-related operator actions. Hinsdale, IL; 
American Nuclear Society (1977). vp. (ANS—51.4; ANSEN—600). 

During normal operation of nuclear power plants, the o 

tor makes many decisions and initiates many actions that are re! 
to the safety of the plant. In the course of abnormal events it is 
worthwhile, prudent, and often necessary that operator action be 
performed to ensure the safety of the plant and the environment. 
Criteria are presented which are intended to provide guidance as to 
when it is —— to rely on operator actions to mitigate the 
consequences of design basis events. Operator actions nn? 

design basis event are either required, optional, or unplanned 
guied operator actions include thon that are part of the plant desig 
which initiate or adjust safety system equipment to provide 
the minimum acceptable performance. Optional operator actions, 
which are not required by the plant design basis, may be useful in 
improving the _—_ system performance; however, the conse- 
quences must be acceptable in the absence of such actions. Un- 
planned operator actions are those which may be useful to mitigate 
the consequences of unforeseen situations. The criteria are limited to 
accidents) that are examined in Chapter 15 of the SAR for the plant 
where manual actions are used to prevent design requirements from 


being 


ECONOMICS 


REFER ALSO TO CITATION(S) 34672, 35362, 35364, 35365, 
35367, 35438 


(AED-Conf—76-323-001) Possible substitutes for the antag a 
sources. hater R. (Max-Planck-Institut 
Ihysik, Garchi uenchen 1976. 24p. 
(in German). (CONF-7606130—1). NTIS Only). 
and limits of ‘German F Federal 
of economic 
lic of (F.R. Saneeee (27 Jun 1976). 


13 figs.; 1 

The of the development of energy supply are 
parts played by the different energy carriers. Proceeding from a 
geographical distribution and the quantity of reserves of fossil- 
energy carriers compete the industrial nations, before anything else, 
to Genta alternative energy sources. Following the present situa- 
tion, nuclear energy will therefore dominate. From the development 
of non-nuclear, non-fossil energy carriers [sun, wind etc.] a certain 
easing of the situation on the energy sector has long been awaited. 
Until the year 2,000, these energy carriers will, of course,be able to 
contribute only about 3% towards increasing guarantees of supply. 


(INIS-mf—3369) Power station economy pd Danish 
economics, employment and monetary 
oth, H. (Handelshoejskolen i Aarhus (Denmark). 1976. 110p. Op din 
Danish). NTIS (US Sales Only). 

An analysis is presented based on Danish conditions of eco- 
nomics, employment, and monetary aspects of the wind energy, oil/ 
coal/gas, and atomic power technologies. It is concluded that atomic 
power is not advantageous in Denmark. 


34852 (INIS-mf—3370) Analyses of Senda 
NTIS (US Sales Onl 

Published as a supplement to “Danish 

A comparison is made of and 

ning costs of electricity based on conventional coal/oil- 
fired plants and on atomic power stations. These wih sence 
selected: a 600-MW oil-fired plant, a 900- atomic po 
plant of LWR type, and a 635-MW atomic | wy plant of CANDU 
type. The comparison serves to elucidate immediate effects on 
social economics that the choice between conventional and atomic 
power production must be presumed to have for investments, fuel 
consumption, running costs, and consumer prices for electricity, as 
well as for currency costs and employment during the construction 
and operation of power plants. 


34853 Present state and development of nuclear . Florek, 
Astron.; 21: No. 2, 71- 83(1976), (In Slovak). 
id reserves os fossil and nuclear fuels are sur- 


promotion 

Federal Republic of — Technol.-Nachr. Manage. 
No. 204, 1-8(Nov 1976). (In German 

4 tabs. 

An analysis is made iture by the Bund and the 
Laender for nuclear research in 1976 as a basis for an assessment of 
the development of further financial aid by the State in the field of 
nuclear research and engineering. 


34855 French nuclear program. Rev. Ing.; No. 245, 5-6(Nov 
1976). (In French). 


1976 are briefly surveyed and listed. position for nuclear power 
stations in the middle of 1975 throughout the world is also presented. 


34856 Nuclear energy for the Third World. Nuclear exports and 
their problematic nature. Gottstein, K. (Max-Planck-Institut zur Er- 
forschung der Leben der Wissenschaftlich-Technis- 
chen Welt, gay, bee (Germany, F.R.)). Phys. BL; 32: No. 11, 481- 

488(Nov 1976). (In German 
Topics discussed include (1) Nuclear exports and their prob- 
a nature. (2) Focal ae of demand: Developing countries; (3) 
by the IABAL of nuclear weapons; (4) a of supervision 
IAEA; and (5) Differing policies of supplier countries. 


.H. (Brown, J 


1977; Mannheim, Germany, F.R. (29 


; 1 tabs. Short communication only. 


34858 
in the light of recent 


energy economy and energy 
policies. Michaelis H. H. (Koeln Univ. Germany, F.R.)). pp 1015-1018 
of In ag es Mannheim, 29.3.- 1.4.1977. Sektion 9: Energie, 


insbesondere Kernenergie. in-Leopoldshafen, Germany, 
F.R.; ZAED (1977). Gannett 
eer ne rom Reactor congress 1977; Mannheim, Germany, F.R. (29 


1 tab. Short communication only. 


34859 Taiwan's nuclear philosophy. Chen-Hsing Y. Nucl. Act.; 
No. 16, 27-31(Jan 1977). 


CONSTRUCTION AND OPERATION 
34860 


fossil-fired energy 

calfe, L.J.; Driscoll M.J. (Massachusetts Inst. of Tech., Cambridge 
SA). of Nuclear Engineering). Feb 1975. Contract 
AA K02-7 308. 93p. NTIS $5.00. 

Costs of electricity and thermal (380 F hot water) 
produced by nuclear and fossil-fired power plants in the 100 MWe 
size for 1985 have been estimated (in 1985 dollars, 
oF phew plant life). While the PWR/Rsnkine system was 
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main types of thermal, fast and a ture reactors are briefly 
assessed with regard to economic indicators. The effect of the 
nuclear power development on the living environment is also dis- 
cussed. 

34857 District heat from nuclear power ts. Bogen, J.; 
Schueller, 

many, F.R. 

1.4.19 
Mar 1 

5 figs. 

A growing eee plus a reyes industrial develop- 
ment in an island wi indigenous fossil fuels are inadequate to 
meet energy needs, makes nuclear power virtually mandatory. 
Taiwan is placing great reliance on this and other peaceful applica- 
tions on nuclear energy. 
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estimated to produce electricity as a sole product cheaper than an 
HTGR/Brayton plant (30.3 versus 41.5 mills/kWhr) the HTGR unit 
was shown to produce Total Energy products more economically 
than the PWR (5. 2 mills/kWhn and 2.58 $/MBTU versus 30.3 and 
fuel costs for comparable fossil-fired steam-electric 
eye lants were found to be about 16 $/ton for coal and 9 $/bbl 
r oil (approximately 10 $/ton and 6 $/bbl in 1974 dollars); oil-fired 
turbine units were found to have breakeven costs of 18 $/bbl 
onder 10.6 $/bbl in 1974 dollars). Parametric and sensitivity 
studies were also carried out to examine the affects of size (50- 
200MWe), annual cost of money (8 - 12%), plant lifetime (20-40 
years) and plant start-up date (1980-1990). It is concluded that the 
HTGR/Brayton ~ is superior to the other nuclear and fossil/ 
Rankine options for Total Energy applications. The fossil-fired gas 
turbine/total energy system is identified as a strong competitor for 
~ ee application, and is potentially superior to the HTGR if 
fuel prices do not escalate prohibitively. (auth) 


FUEL CYCLE 
REFER ALSO TO CITATION(S) 34124 


34861 Uranium demand of developing advanced nuclear econo- 

mies. Schlueter, G. pp 907-910 of In Reaktortagung, Mannheim, 

29.3.-1.4.1977. Sektion 7: fortschrittliche Reaktorkonzepte. Eggen- 

stein-Leopoldshafen, Germany, F.R.; ZAED (1977). 

mean om Reactor congress 1977; Mannheim, Germany, F.R. (29 
1 fig.; 7 refs. Short communication only. 


34862 Influence of delayed reprocessing on Pu assembly 
rations. Bairiot, H.; Haubert, P.; Vandenberg, C. (Societe Belge pour 
I'Industrie Nucleaire, Brussels). pp 425-426 of In Reaktortagung, 
Mannheim, 29.3.-1.4.1977. Sektion 3: Brennstoffkreislauf. Eggen- 
stein-Leopoldshafen, Germany, F.R.; ZAED (1977). 

From Reactor congress 197 7; Mannheim, Germany, F.R. (29 
Mar 1977). 

5 refs. Short communication only. 


PROCESS HEAT REACTORS 


REFER ALSO TO CITATION(S) 34202, 34204, 34675, 34699, 
34710, 35112 


— (CONF-750699—P3, pp 3-30) Pet view of the use of 
for other than generation. 


nuclear reactors 
Marsham, T.N.; Brierley, G. (UKAEA). [nd]. 

From 15. annual international conference; 
(15 Jun 1975). 

In Volume 3: the use of nuclear power reactors for applica- 
tions other than electricity generation. 

Energy demands and temperature “_ employed by heat- 


Ottawa, Canada 


consuming industrial processes are analyzed. Matching heat demand 
to reactor size is a problem. Emphasis is placed on HTGR’s provid- 
ing heat in the range 300-800 deg C. Further non-electrical uses of 
nuclear power, like nuclear ship propulsion, are analyzed. 


34864 2 Cooperative nuclear data and methods 
development. Fourth quarterly report, July—September 1976. (Gener- 
al Electric Co., Sunnyvale, Calif. (USA). Fast Breeder Reactor 
Dept.). Oct 1976. Contract EY-76-C-03-0893-021. 25p. AT. 

This report is the fourth in a series of quarterly reports 
published under the Cooperative Nuclear Data and Methods Devel- 
opment Program. The objective of the work rted under this 
program is to support cooperative evaluations of nuclear data and 
analytical design tools, to expedite implementation of these in- 
reactor design applications, and to perform specific analytical phys- 
ics tasks required to support the Fast Breeder Reactor Program 
including an evaluation of the nuclear feasibility of significantly 

impacting the waste disposal problem by u 
Progress during July, August, and September 


34865 (Juel—1115-RG) Pebble-bed high-temperature reactor as 
a source of nuclear process heat. Vol. 3. considerations on the 
nuclear reactor. Kugeler, K.; Schulten, R.; Kugeler, M.; Niessen, 
H.F.; Roeth-Kamat, M.; Hohn, H.; Woike, 0; Germer, J. H. 
forschungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Reaktorentwicklung). Aug 1974. 92p. NTIS (US Sales Only). 

38 refs.; with figs. and tabs. 


ERA VOL. 5-2, NO. 14 


scribed. Important parameters for the of the reactor such as 
core power density, helium inlet and outlet temperatures, helium 
pressure and fuel cycle burn-up and conversion and the effect of 
these on the ood circuit are investigated. The important question 
regarding which reactor vessel is to be chosen for nuclear process 
— plants is discussed with the aid of the integrated and non- 
ted concepts using prestressed concrete, cast iron and cast 

. Thereafter, considerations on the safety of the nuclear plant are 
pri Finally, mention is made of the availability of the nuclear 
plant and of the status of development of the HTR technology. 


34866 (Juel—1122-RG) Pebble-bed high-temperature reactor 

a source of nuclear process heat. Vol. 10. Proposal for a development 
program for nuclear process heat reactors. Schulten, R.; Kugeler, K.; 
Kugeler, M.; Niessen, HLF; H.F.; Roeth-Kamat, M.; Woike, 0. (Kernfors- 
chungsanlage Juelich G.m. b. H. (Germany, F. R. ). Inst. fuer Reaktor- 
entwicklung). Aug 1974. 31p. NTIS (US Sales Only). 

12 refs.; with tabs. 

The necessary development steps, which have to be taken for 
the of a plant for nuclear process heat, are 
enumerated. work which is involved for the 
development ot nuclear steam-reforming technique, for the fur- 
ther development of the ball-shaped fuel elements at high gas outlet 
temperatures and for the reactor components, is described in detail. 
A brief survey of the needs of development of the IHX (intermediate 
heat exchanger) is given. An attempt is made to give overall time 
and cost estimates. 


34867 (ORNL/TM—5341) Exploratory studies of the applica- 
tion of reactors to coal conversion. Gambill, W.R.; Little- 
field, C.C.; Cooper, R.H. Jr.; Jones, J.E. Jr. (Oak Ridge National 
Lab., Tenn. (USA)). Jan 1977. Contract W-7405-ENG-26. 76p. Dep. 
NTIS $5.00. 

An exploratory study was made of the technology and eco- 
nomics of coupling a very high temperature led reactor 
(VHTR) to a variety of coal-conversion applications. It is concluded 
that nuclear steam reforming of light hydrocarbons for coal conver- 
sion could be a near-term alternative and direct nuclear coal gasifica- 
tion could be a future consideration. Thermochemical water splitting 
— to be more costly and its availability farther in the future 

the coal-conversion systems. An examination of the materials 
required in process heat exchangers is made. 46 references. 


34868 PWR type process heat reactor. Aubert, Gilles; Petit, 
Guy. (to CEA, 75 -Paris (France)). French Patent 2,289,028/A/. 2 
Sep 1974. 12p. renee. 
Available from Institut National de la Propriete Industrielle, 
Paris (France). 
The nuclear reactor described is of the pressurized water 
e. It includes a prestressed concrete vessel, the upper part of 
ich is shut by a closure, and a core surrounded by a core ring. 
The core fuel asemblies are supported by y an initial set of vertical 
tubes ini with the bottom he vessel, which serve to guide 
the rods of the control system. Over the core there is a second set of 
vertical tubes, able to receive the absorbing part of a control rod 
when this is raised above the core. An annular pressurizer around 
the core ring keeps the water in a liquid state. A pump is located 
above the second set of tubes and is integral with the closure. It 
circulates the water between the core and the intake of at least one 
primary heat exc’ , the exchanger (s) being placed between the 
wall of the vessel the core ring. 


34869 OMR type process heat reactor. Franzetti, F. (to CEA, 75 
French Patent 2,290,003/A/. 31 Oct 1974. (in 


iption is given of an OMR type reactor for heat 
generation. It includes a vessel the upper part of which is shut by a 
plug. The lower part of the vessel includes a core of fuel elements 


The cooling i 
exchanger and a pump to move the liquid from the lower part of the 
core and to inject some as spray into that part of the vesse! filled 
with the inert gas. When loading and unloading, after the reactor is 
shut down, the clear organic liquid contained in the plug is dis- 
charged into the reactor vessel in such a way that it does not mix 
with the opaque organic liquid already contained in the vessel, and 
in that the opaque organic liquid is emptied out. 

Presentation of a calorigenic 


Available from Institut National de la Propriete Industrielle, 
Paris (France). 
and is filled with an organic liquid. Over this there is a middle area 
filled with an inert gas. The plug includes an upper part forming a 
closure and resting around its edge on the vessel, and a lower part 
fixed under the closure and composed of a hollow cylindrical tank 
fitted with a bottom and filled with another organic liquid. The 
height of the cylindrical tank is such that, increased by the height of 
The characteristic questions concerning a process heat reac- 
tor with high helium outlet temperatures are dealt with in this 
volume like e.g. fuel element design, corrosion, and fission product 
release. Furthermore, some possibilities of the technical realization 
of the hot-gas ducting and intermediate heat exchangers are de- water, and other industrial applications. Lerouge, B. (CEA Centre 
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d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Div. 
d'Etude et de Developpement des Reacteurs). 1976. Translation by 
of CEA-CONF—2815. (CONF-740983—2). 22p. 


From Study group of the use of the heat of reactor by 
industry and for urban heating; Vienna, Austria (2 Sep 1974). 

The design characteristics of the heat-producing s i 
pool reactor are discussed together with economic and poe eee 
considerations related to its utilization in the areas of district heating, 
process heat production, and desalination. (DG) 


in 
pipelines by means gas R. VDI 
(Ver. ya Ing.) Nachr.; 30: No. 37, 28(Sep 1976). (In German). 


The Sentinal Juelich is intensively involved in 
research work with the aim of developing new technological skills 
for the future supply of energy and to lead the way in industry. In 
the forefront are a rational utilisation of penere energy and a better 
adjustment of the energy available to fulfil requirements. In addition, 
the supply from nuclear power plants was analysed and a new 
energy supply system was achieved. It offers the possibility of giving 
nuclear-produced power to a large proportion of consumers 

their heat and electricity jane in which the accessible degrees 

of utilisation lie between 49% and 67%. The project ‘nuclear long 

distance energy’ is the theme of a cme included in the Congress on 

of Energy, from 20th to 23rd. September 
in 


34872 Concept for the hydrogasification of brown coal. Demands 
to be made on the nuclear heat generation system. Engelhard, J.; 
Falkenhain, G. (Rheinische Braunkohlenwerke A.G., Koeln (Ger- 
many, F.R.)). pp 919-922 of In Reaktortagung, Mannheim, 29.3.- 
1.4.1977. Sektion 7: fortschrittliche Reaktorko te. Eggenstein- 
Leopoldshafen, Germany, F.R.; (1977). (in 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 


1 tab.; 2 refs. Short communication only. 


34873 Design and operation of the nuclear heat genera- 
tion system of a process heat plant for the hydrogasification of brown 
coal. Hodzic, A.; Evers, V.; Franke, R. pp 915-918 of In Reaktorta- 
g, Mannheim, 29.3.-1.4.1977. Sektion 7: fortschrittliche Reaktor- 
te. Eggenstein-Leopoldshafen, Germany, F.R.; ZAED 
(1977). (In German) 
tents me Reactor congress 1977; Mannheim, Germany, F.R. (29 
2 figs. Short communication only. 


34874 Steam reformers for nuclear process heat 
K.; Niessen, H.F. (Kernforschungsanlage Juelich 
many, F.R.)). pp 685-688 of In rig vate Mannheim, 29.3.- 
1.4.1977. Sektion 5: Kom ldshafen, Ger- 


many, F.R.; ZAED (197 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar 1977). 

1 tab. Short communication only. 


34875 Draft concept of the core structure of a 3,000 MWth 
ye reactor. Mueller-Frank. | U.; Reutler, H. (Gesellschaft 

Hochtemperaturreaktor-Technik m. b. H., Bensberg/Koeln (Ger- 
many, F.R.)). pp 771-774 of In Reakto , Mannheim, 29.3.- 
1.4.1977. Sektion 5: Kom Idshafen, Ger- 


many, F.R.; ZAED (1 
i, From Reactor rte da 1977; Mannheim, Germany, F.R. (29 
3 Short communication only. 


34876 Nuclear process heat. Study of a type of hot gas pipeline 
for PNP reactors. Volkmar, R.; Erdoedy, I. (Kraftwerk Union A.G. 
langen (Germany, F.R.)). pp 899-902 of In Reaktortagung, Mann- 


99:3. -1.4. Sektion 7: fortschrittliche ZAED ria 
idshafen, Germany, F.R.; ZAED (1 


From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar 1977). 


nuclear gasification of 

synthetic natural gas (SNG). Breyer, W. (Internationale 

Atomreaktorbau G.m.b.H. GNTERAT Bensberg/Koeln (Ger- 

many, F.R.); Gesellschaft fuer 

m.b.H., Bensberg/Koeln (Germany, F.R.)); Oesterwind, D. (Kern- 

forsch e Juelich G.m.b.H. (Germany, F-R.)); Wiegand, D: 
K.H.; , L. pp 1011-1015 of In Reaktortagung, Mann- 
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heim, 29.3.-1.4.1977. Sektion 9: Energie, insbesondere Kernenergie. 
; -Leopoldshafen, Germany, F.R.; ZAED (1977). (In 


— 1977; Mannheim, Germany, F.R. (29 
4 figs.; 1 ref. Short communication only. 


34878 Technical concept and economy of a large scale plant for 
coal gasification by steam. Kirchhoff, R.; Wie , D. (Bergbau- 
Forschung G.m.b.H., Essen (Germany, F. R. )); aeger, W. (Gesells- 
chaft fuer Hochtemperaturreaktor-Technik m.b.H., Bensberg/Koeln 
(Germany, F.R.)). pp 923-926 of In Reakto g, Mannheim, 
29.3.-1.4.1977. Sektion 7: fortschrittliche Reaktor . Eggen- 
stein-Leopoldshafen, Germany, F.R.; ZAED (1977). ore 
From Reactor congress 1977; Mannheim, Germany, F.R. 


Mar 1 
g.; 2 tabs.; 4 refs. Short communication only. 


rinkmann, D ; Soos, G. erk Union A.G., 


en, Germany, F.R.; ZAED (1977). (In German) 

; Mannheim, 


mo Reactor congress 1977; Germany, F.R. (29 
gs. Short communication only. 
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34880 Advances in nuclear science and technology. eg Ay 9. 
Henley, E.J.; Lewins, J. (eds.). New York; Academic Press Inc. 
(1976), 372p. ‘$36.50. 

The volume presented contains sections dealing with nuclear 
power reactors and the evaluation of For pulation hazards; the solu- 
tion of criticality problems by Monte Carlo methods; high tempera- 
ture chemistry of ceramic nuclear fuels with emphasis on nonstoi- 
chiometry; developments in perturbation theory; and computer tech- 
nology, program interchange, and standards. Separate abstracts and 
indexing were prepared for each section. (DG) 


and standards. 
269-345 of In Ad- 


34881 Computer technology, program 
Butler, M.K. (Argonne National Lab. 1 Lab., IL). 
vances in nuclear science and technology. Vol. 9. Henley, E.J. (ed.). 


New York; Academic Press Inc. (1976). 

Computer ogee is discussed in light of its applications 
to nuclear technology. Included are sections dealing with aan 
development, software developments, program interchange, and 
standardization activities. (DG) 


THEORY AND CALCULATION 
REFER ALSO TO CITATION(S) 34180 


V. in, VS. (Gosudarstvennyj Komitet po Ispol'zovaniyy Atomnoj 
gi SSSR, Obninsk. Fiziko-Ehnergetic Inst.). 1975. Sp. 
(In Rossian) NTIS (US Sales Only). 

The investigation is aimed at finding the analytical function to 
determine reactivity with the a-method, where the neutron genera- 
tion time is considered as a function of the dampling decrement. This 
function allows the tage me A to be expressed as a polynomial from 
d. To determine the polynomial coeficients an experimental tech- 
nique is proposed based on measuring the damping decrement. 


34883 (FEI—627) ALGOL geometrical module for reactor and 
reactor cell calculations in the R-Z geometry with the Monte Carlo 
method. Usikov, D.A. (Gosudarstvennyj Komitet po Ispol'zovaniyu 
Atomnoj Ehnergii SSSR, Obninsk. Fiziko-Ehnergetic! ij Inst.). 
1975. 15p. (In Russian). NTIS (US Sales Only). 


A description of a geometrical module used in a program of 

o. ARMONT oe of the Monte Carlo calculations is given. 
ule is — to simulate the le trajec- 

geometrical module follows the 


suctioning, 

in the coordinate system. 

angle between the flight direction before and after collision is not 
determined. The principles for the module construction are present- 
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ed alongside with the text-module in the ALGOL e. The 
module is optimumized as to the counting rate and it is rather 
compact not to cause difficulties due to the translator limitations in 
common translation with other program blocks based on the use of 
the Monte Carlo calculations. 


—_— (FEI—633) Heat transfer calculation for a turbulent gas 
in cylindrical fuel element channels of an infinite rectangular 
Soe Bobkov, V.P.; Savanin, N.K. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Obninsk. Fiziko-Ehnergeti- 
ee pia 16p. (In Russian). NTIS (US Sales Only). 
.; 6 figs. 

Calculations were carried out and results obtained for mean 
values of the Nu number and heat transfer surface temperature 
— and mean heat transfer coefficients in case of turbulent 

w of gas (Pr number equal to 1) along the rectan bundle of 
cylindrical fuel elements in the following range of the main param- 
eters: Re is equal tc 10*-3x10°, the heat transfer simulation coeffi- 
cient Eo equal to 0.01-1000. The technique for the temperature field 
calculation is based on the numerical solution of steady-state heat 
conduction. The equation for the - flow is substituted by the 
boundary conditions, the heat leaks along the channel are assumed ne 
be absent. The calculation results were checked with the tec 
used to calculate the water flow in triangular and rectan 
bundles of cylindrical rods. The calculated results differed from the 
experimental values in this case by not more than +-15%. 


34885 (iA—1321, oa 37-38) Methods for the optimization of 
— systems. Gilai, Greenspan, E.; Levin, P.; Tabak, T. Jun 
In abstract form only. 
In Research laboratories annual report 1975. 


34886 (IA—1321, pp 38-39) Generalized source-multiplication 
and a source-multiplication reactiv- 


method for 

ity. Greenspan, E. Jun 1976. 
In abstract form only. 
In Research laboratories annual report 1975. 


GA— 1321, pp 42-43) Lattice studies for natural uranium 
po fusion-fission hybrid reactors. Green- 
; Schneider, A. Jun 1976. 
In abstract form only. 
Research laboratories annual report 1975. 


(INIS-mf—3284, Study on boiling crisis and hy- 
draulic resistance in a rod with rough surfaces. Ryabov, A.N.; 
Kamen’shchikov, F.T.; Filipov, V.N. (Gosudarstvenny) Komitet po 

vaniyu Atomn Er SSSR, Moscow. Inst. Atomnoj 

‘gii; Moskovskij ‘geticheskij Inst. (USSR)). 1976. (In Rus- 


From 5. all-union conference on heat and mass transfer; 
Minsk, Byelorussian SSR (1975). 

Published in summary form only. 

In Abstracts of papers and communications submitted to the 
5. all-union heat and mass transfer conference. 


34889 ae. pp 34-35) Heat transfer at the entrance 
region of a fuel rod bundle axially cooled by air. Lel'chuk, V.L.; 
Shuiskaya, K.F.; Sorokin, A.G.; Bragina, O.N. (Vsesoyuzny} 
Nauchno-Issledovate!'skij Teplotekhnicheskij Inst., 


(USSR)). 
erence on heat and mass transfer; 
Minsk, Byelorussian SSR (1975). 
Published in summary form only. 
In Abstracts of papers and communications submitted to the 
5. all-union heat and mass transfer conference. 


34890 pp 88-89) of internal heat 
and mass transfer in two-phase cooling of a porous fuel element. 
Maiorov, V.A.; Vasil'ev, L.L. (AN Belorusskoj SSR, Minsk. Inst. 
Teplo- i Massoobmena). 1976. (In Russian). 

From 5. all-union conference on heat and mass transfer; 
Minsk, Byelorussian SSR (1975). 

Published i 


(INIS-mf—3284, pp 60) Numerical investigation of 
and mass transfer in a turbulent flow of N20, in a circular tube and a 
fuel rod bundle. Mikryukova, T.I.; Nesterenko, V.B.; Petrovich, 
V.Yu. (AN Belorusskoj SSR, Minsk. Inst. Yadernoj 
Minsk. all-union 


conference 
Minsk, Byelorussian ook (1975). 


ERA VOL. 5-2, NO. 14 


Published in summary form only. 
In Abstracts of papers and comminications submitted to the 5. 
all-union heat and mass transfer conference. 


34892 (MRR—162) Excursions in fission product solutions due 
to ‘step input’ reactivity. Warnemuende, R. (Technische Univ. Muen- 
chen, Garching (Germany, F.R.). Lab. fuer Reaktorregelung und 
re ensicherung). Aug 1976. vp. (In German). NTIS (US Sales 


y). 

21 figs.; 13 tabs.; 7 refs. 

The coer = critical Point Kinetical Equations are solved for 
linear and + e/a feed back for ‘Step Input’ reactivi- 
ties in the frame ay the -Fuchs-Model. The influence of the 

recursor neutrons on energy in the power maximum can be calcu- 
ted in the first approximation. Com: of AIREK-Code cal- 
culations and KE experiments confirm in the validity of neglect- 
os the precursor neutrons for input reactivities rsub(o) <= 1.2{S]. 
analytical considerations are mostly conservative and agree 
with the KEWB experiments within 30%. Finally, the magnitude 
and influence of the parameters are described, which govern the 
‘Step Input’ excursions. 


34893 (NIIAR-P—245) Solution of the neutron transport equa- 
tion and the nucleus of the integral equation of fission neutron sources 
for a one-dimensional multi-region cylindrical reactor in the m-group 
P,-approximation. Kormushkin, Yu.P.; Polivanov, I.F. (Nauchno- 
Issledovatel’skij Inst. Atomnykh Reaktorov, Dimitrovgrad (USSR)). 
1974. yd og Russian). NTIS (US Sales Only). 


The tial theory for the Helmholtz equation has been 
applied to the solution of the neutron transport equation in the m- 
group P;-approximation for a three-dimensional multiply connected 
region. The kernels of integral equations are given for certain two- 
and one-dimensional regions. With regard to a multi-region infinite 
cylindrical reactor, the problem is reduced to the solution of an 
integral equation system for fission neutron sources. The kernels of 
the system are obtained in an analytical form. The order of the 
system depends on the number of kernels. The intermediate recon- 
struction of the neutron flux in the reactor regions is not required to 
solve the system by means of the iterative method. The flux is 
reconstructed after the source estimation. Formulae for Ksub(eff) 
calculation are presented. 


34894 (PB—255728) Clean critical experiment benchmarks for 
plutonium recycle in LWR’s. Volume I. Final report. Smith, R.1; 
Konzek, G.J. (Battelle Pacific Northwest Labs., Richland, Wash. 
(USA)). Apr 1976. 108p. NTIS $5.50. 

The experimental measurements program oe provides 
benchmark neutronics data for use in assessing accuracy of 
neutronics analysis methods for slightly enriched uranium lattices 
and for mixed got (UO2 - PuO2). A series of twelve lattice 
experiments has been ‘ormed to determine neutronics parameters, 
such as the number of fuel rods needed to achieve criticality unbor- 
ated or the boron concentration needed in the moderator to achieve 
criticality when borated, and to measure the power distributions 
throughout the cores. The twelve experiments consisted of six 
lattices containing UO2-2.35% 235U fuel and six lattices containing 
UO2-2 wt% PuO2 (8% 240Pu). The lattice pitches were selected to 
provide tions which were undermoderated, near optimum 
moderation, or overmoderated and which had approximately the 
same water-to-fuel volume ratio for both fuel types in each degree of 
moderation. (GRA) 


34895 (RD/B/N—3693) Numerical 
differential 


of linear equations. Harte, Electricity 
Generating Board, Berkeley (UK). Berkeley Nuclear Labs.). Jun 
1976. 18p. NTIS (US Sales Only). 

Production of a heavy isotope inventory of irradiated nuclear 
fuel requires the solution of a stiff system of linear, first-order, 
pr ae. differential equations. Recently, several numerical integra- 
tion techniques designed to cope with such systems have been 
developed, and this note compares these methods and a more con- 
ventional Runge-Kutta technique, as applied to this particular 


developed by Services Branch, 
is identified as that subroutine most suitable for ea hg 
system and the analysis presented justifies its incorporation in 
program HYACINTH which predicts the buildup and Gung 3 
actinides during reactor operation. 


34887 

fuelled 

span, 

In Abstracts of papers and communications submitted to the 

5. all-union heat and mass transfer conference. 
34896 Assessment of the physical simplifications used in nuclear 
fuel burnup computer codes. El-Meshad, Y. (Alexandria Univ. 
(Egypt). Dept. of Nuclear Engineering); Morsy, S.; El-Osery, I. 
(Atomic Energy Authority, Cairo (Egypt). Reactor Dept.). Atomker- 
nenergie; 28: No. 4, 276-279( 1976). 

7 figs.; 7 refs. 
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The accuracy of different 
be introduced into the burnup compu' has been 
Asymptotic errors, evaluated at 16° G GWD/Te, of 100% and 8% 
resulted in the calculation of the effective microscopic cross-section 
of Pu 240 and U 238 respectively when the cross-section were 
assumed irradiation independent. For an accurate prediction of the 
effective multiplication factor ksub(eff) the self-shielding effect of Pu 
240, the fast fission effect of U 238, the formation of the isotopes Np 
237, Np 239, Am 241 and Am 243, the 
section fission products on the type o 
pen ogee of the high cross-section fission products 
must 


34897 Flux distortion in three-dimensional reactors due to 
absorbers. Morsy, S.; Kamha, I. (Atomic y 4 Authority, 
(Egypt). Reactor Dept) Atomkernenergie; 28: 4, 


tor on the neutron flux perturbations due to a neutron absorbing one- 
dimensional control plate (or foil) has been studied. A hybrid combi- 
nation between the 


assumption of one-dimensional control plate in the x-direction, the 
effect of neutron leakage from the other two directions is higher 
than expected. 


heavy er-improved 
Nassar, S.F. (Cairo Univ., El Mansura 
Atomkernenergie; 28: No. 4, 280-282(1976). 
figs.; 5 refs. 


distance from 179 to 38 om, When the coreton 
ues corresponding values m) obtained agreed 
with the experimental results with no more than 7% difference. 


34899 Developments in perturbation theory. Greenspan, E. (Nu- 
clear Research Centre—Negev, Beer-Sheva, Least) pp Healey In 
Advances in nuclear science and technology. Vol. 
(ed.). New York; Academic Press Inc. (1976). 

Included ith 


pertur- 

optimization 
operators. (DG) 


Energy-dependent analy- 
sis. Komoriya, H. Newark, ag Univ. of Delaware (1976). 109p. 
University Microfilms — 76-24,246. 


ximation method, referred to as the energy- 
tt (EDFE) method, is developed to solve the 
neutton dfsion equations. The EDFE method cou 
finite element (FE) method ormalism with the energy 
Sone ie cee In addition, the EDFE method allows the 
elements to straddle material interfaces, which makes this method 


Properties of neutron migration operators for fast 
Urbana, IL; Univ. of Illinois (1976). 148p. 
Microfilms Order No. 76-24,157. 


A study of fase 


spectrum, a 

number of <wthat tom of finite multiplicity, and a resolvent set. Such 

of mp 

the solutions, i.e., ex; tial, non-ex; 

spectra operators be empty; the 

behavior of the solution is no longer ex —— All i 

operators a band spectrum; i 
for each operator. The 


sigeetion equations can be represented as Lap! 
sion integrals. Thus, this analysis has shown that the 


neutron experiments are sufficiently 
mate neutron migration operators. 


34902 Arbitrary size perturbation theory in nuclear reactor phys- 
ics. Meliksetian, A. Urbana, IL; Univ. of Illinois (1976). 101p. 
University Microfilms Order No. 76-24, 137. 

Thesis (Ph. D.). 

A tion based on extremizing a functional is 
deve! for the analysis of reactivity effects of high-leakage fissile 
assemblies. The method makes it possible to handle large order 
perturbations which could not be treated by prior methods. To make 
the method economically admissible for very large perturbations, a 
simple method of constructing intermediate Hamiltonians in quan- 
tum mechanics, as well as intermediate operators in nuclear reactor 
physics, is introduced. These intermediate operators create u pod 
and lower bounds to the eigenvalues and the eigenfunctions o! 
operator with no 4. ye knowledge of the locations of the neighbor- 
ing eigenvalues. new equilibrium states of a nuclear reactor with 
wuniies temperature feedback are studied. Several other problems 
from nuclear reactor physics are formulated using the method. A 
— formulation of perturbation theory valid for integral opera- 

peng od pon ag for the case in which perturbations are induced in 

fuel only. This formulation incorporates directly all the bound- 
> conditions that in a given problem and reduces the 
computation of reactivity effects to quadratures. 


voided lattices. Lell, R.M. Columbus, OH; Ohio State Univ. (197 
208p. University Microfilms Order No. 76-24,635. 
N eae and heterogeneity effects studied i 
eutron streaming are in 
detail in a lattice of fuel pins with voided coolant channels and in a 
lattice of bubbles in a pool of boiling fuel. A multi-energy Monte 
Carlo rt calculation of streaming effects in a lattice of bubbles 
is presented. Streaming is found to cause a change in k, the reactor 
eigenvalue or multiplication factor, of 0.01 in the lattice studied. 
Benoist diffusion coefficients are computed and used in a multigroup 
aniso! diffusion calculation of streaming effects in this lattice. 
The multi-energy Monte Carlo and multigroup anisotropic diffusion 
estimates of streaming effects are found to agree very well. A multi- 
energy Monte Carlo transport estimate of ro | effects is pre- 
sented for a cell similar to that planned for the Clinch River Breeder 
Reactor (CRBR). Effective anisotropic diffusion coefficients are 
computed for the true CRBR lattice cell. 
diffusion coefficients are computed for corres) c 
used in multigroup anisotropic diffusion ulations oO} ——— 
effects in the CRBR lattice. The multi-energy Monte Carlo 
anisotropic diffusion estimates of streaming are found to be in 
reasonable agreement, but minor discrepancies are noted in the 
with the four sets of anisotropic 


1976). (in 


A review is presented on the in the research of the 
reactor neutron spectra as for the following categories: (1) reactor 
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Pe... migration operators in finite subcriti- 
cal m lies is presented. The exact transport operator 
and two widely used spatial approximations are examined. The 
existence and uniqueness of solutions to these operator equations is 
solutions should 
be written as a denumerable sum of discrete modes, when they exist, 
plus a continuum which does not allow a better representation than 
that of a contour integral. The basic conclusion of this work is that 
— . . . the general behavior of the solutions to the approximate equations 
proximation and the virtue of an exact solution by the Wiener-Hopf considered is the same as that of the exact transport equation. Hence, 
techniques produced a non-singular double Fredholm integral equa- it appears that the salient physical phenomena which occur in pulsed 
tion describing the = flux distribution at the absorber surface as well described by the approxi- 
a function of the two Eulerian angles. From this distribution the flux 
distortion introduced by the control plate was determined. Results of 
the extensive numerical calculations showed that even with the 
34898 Calculation of lattice for natural uranium rod 
for material buckling. 
gypt). Dept. of Physics). 
Lattice paramters for natural Uranium rods in D2O were 
calculated using the NDA method. The calculated results for 7 and 
19 rod clusters were compared with the experimental values for 
different hexagonal lattice pitches. It was found that the method 
underestimates the values of the material buckling in all cases 
| considered. This underestimation was mainly correlated to a corre- 
sponding overestimation of the values of the square of the diffusion 
length L? In order to obtain a satisfactory agreement with experi- 
mental values of the material buckling Beubtm) an assessment was 
done relative to the effect of rod radius, moderator-to-fuel volume 
ratio, and rod-to-rod distance on the calculated values of L? An 
empirical correction factor that depends on these variables has been 
obtained for L?. This factor was found to be _ in the . 
gral trans; 
bation t 
lations of 
mann eq 
diffusion coefficients. 
method then leads to a significant reduction of the total number of 34904 Progress in research of reactor neutron spectra. Kaneko, 
unknowns involved in the problem without degrading accuracy in Y.; lijima, T.; Mizuho, M. (Japan Atomic Energy Research Inst., 
the solution. The computer running time is also reduced significant- Tokai, Ibaraki. Tokai Research Establishment); Fuse, T.; | 
ly. Example problems, consisting of one- and two-dimensional, X—Y Nippon Genshiryoku Gakkaishi; 18: No. 2, 77-88(Feb 
configurations are considered to show the effectiveness of the Japanese). 
EDFE method and ease of its implementation. A Zion—I PWR is 
one of the problems being considered. The results are compared 
with those obtained by other existing methods: the FE method and 
the finite difference method. 
using reactor neutrons, lation shielding for reactors, (4) time- 
dependence of the slowing down neutron spectra in a bulk of the 
reactor materials, and (5) experimental techniques to measure fast 
neutron spectra. Brief discriptions are also given for the outstanding 
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pomied out that further improvement of the experimental techniques 
the fast neutron spectra are urgently required. 


34905 Nuclear data for nuclear reactors. The present situation 
and prospection about the use of nuclear data. Matsunobu, H. (Sumi- 
tomo Atomic Energy Industries Ltd., Osaka (Japan)); Iijima, S.; 
= . Genshiryoku Kogyo; 22: No. 2, 13-19(Feb 1976). (In Japa- 
nese). 

In nuclear fission reactors, the fission of nuclear materials 
such as uranium and plutonium is utilized. In fission reactors, there 
are two types, i.e. thermal and fast neutron types. The nuclear data 
on nuclear fuel, coolant, moderator, control material, and structural 
material are essential in the design of the fission reactors. Therefore, 
nuclear data files have been p and made available. The 
present status of the nuclear data and the problems involved are 
described for thermal reactors and fast reactors. The system of 
indicated 


34906 Complex eigenvalues of the monoenergetic neutron trans- 
port equation with anisotropic scattering. Sjoestrand, N.G. (Chalmers 
Tekniska Hoegskola, Goeteborg (Sweden). Institutionen foer Reak- 
torfysik). J. Nucl. Sci. Technol. (Tokyo); 13: No. 2, 81-84(Feb 1976). 

Complex roots to the monoenergetic neutron transport eigen- 
value equation have been calculated for various degrees of linear 
anisotropy. The results are discussed in terms of the time-dependent 
case. Tables are given of complex bucklings for real decay constants 
and of complex decay constants for real bucklings. 


34907 Nuclear data for decay heat. The present situation and 
prospection about the use of nuclear data. Tasaka, K. (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki. Tokai Research Establish- 
ment). Genshiryoku Kogyo; 22: No. 2, 30-33(Feb 1976). (In Japanese). 

In nuclear power plants, more or less heat generation contin- 
ues even after shut-down, due to the accumulated heat of fuel and 
structures, the heat generation owing to delayed neutrons, the decay 
heat of fission products, etc. The problem of decay heat becomes 
now jinomaaieale important with the rising capacities of nuclear 
power plants. The present status of nuclear data and the problems 
are described about the decay heat of fission products and also of 
actinides. The main subjects are decay data including decay series, 
constants and energy; neutron cross sections; and fission yields. 


34908 Neutron importance function in heterogeneous reactors. 
a 10 At. Energ. (USSR); 40: No. 4, 333(Apr 1976). (In 
ussian). 
Deposited article; for English translation see the journal Sov. 
J. At. Energy. 


34909 Irreversible circulation of fluctuation in reactor noise. 
Kishida, K.; Kanemoto, S.; Sekiya, T. (Osaka Univ., Suita (Japan). 
Faculty of Engineering); Tomita, K. J. Nucl. Sci. Technol. (Tokyo); 
13: No. 4, 161-171(Apr 1976). 

Irreversible circulation of fluctuation, a, is introduced as a 
new variable for the analysis of reactor noise in the normal case, 
which further develops a previous formulation based on the system 
size ex ion method. It is shown that a - considered in conjunction 
with the variance sigma - provides useful information about reactor 
noise, apart from the data usually obtained on power spectral densi: 
ty. The relations holding between a and the conventionally used 
variables are given for the case of steady state. The present formal- 
ism is applied to a non-linear system with three degrees of freedom 
(total neutron number, fuel energy, and coolant energy), to examine 
numerically the behavior of the uctuations. The stability is illustrat- 
ed as a phase diagram in a reactor-parameter space. It is shown that 
the so-called soft- and hard-mode instabilities can be distinguished by 
observing a. It is also demonstrated that appropriate processing of 
such quantities as a and sigma will provide advance information on 
instabilities in power reactors. 


34910 Recent trends in reactor noise analysis. oe 5. Lo 


kaido Univ., Sapporo (Japan). of Engine Engineering) Suds 
Nishihara, H. Nippon Genshiryoku Gakkaishi; 18: No. 4. errye 


1976). (In Japanese). 

150 refs. 

Progress in the field of reactor noise 
analysis has developed remarkably, which is reflected in several 
monographs and international conferences. In the present review 
— is focussed on the evolution of theoretical and experimental 

ts of this field both in Japan and abroad, and mention is made 

of the mutual influences between this and related disciplines. Exam- 
ples of the recent use of the noise analysis technique in reactor 
malfunction diagnostics are given and the future prospects of this 
field are suggested. 


34911 Gas-liquid two-phase flow through channels with narrow 
spaces. lida, Y. (Yokohama National Univ. (Japan). Faculty of 


ERA VOL. 5-2, NO. 14 


); Takahashi, K. Kagaku Kogaku; 2: No. 3, 228-234(May 
1 Japanese). 

Experimental investigation was conducted for horizontal and 
vertical gas-liquid flow through rectangular channels having narrow 
spaces of 0.7, 1.6, 3.8 and 10 mm width. Flow patterns were found to 
be very similar to those in ordinary vertical tubes. In small channels 
a new flow pattern was observed and called “fissure flow’. A 
generalized flow pattern map was Dag oe by which flow patterns 
were well arranged y of channel dimensions. The 
method of Martinelli et al. was used in correlating pressure drop 
data. The experimental pressure drop factor decreased with decreas- 
ing space width. Compensation equations for L-M curves were also 
presented. The void fraction was measured in channels of 1.6 and 3.8 


34912 Optimizing processes for nuclear reactors. Stru 
(Institut za Nuklearne Nauke Boris Kidric, Belgrade (Y ria) 
Kernenergie; 19: No. 9, 261-264(Sep 1976). 

The paper deals with the extremum determination of a de- 
sired physical quantity in some reactor processes, particularly with 
the determination of minimum critical mass, minimum critical dimen- 
sions, maximum reactor power, optimal neutron flux flattening, 
maximum neutron flux, optimum distribution of power density, and 
the like. The common optimization procedure for all 
involves the mathematical formulation of the physical problem and 
the mode of its solution with the aid of modern variational calcula- 
tions. 


34913 Interpretation of reactor calculations by use of a plotter. 
Reiche, Ch. (Zentralinstitut fuer Kernforschung, Rossendorf bei 
Dresden (German Democratic Republic)). Kernenergie; 19: No. 11, 
1976). (In German). 

Some graphical methods are described which are used for 
Fe wen, hs istribution functions of reactor theory in the Rossendorf 
Nuclear Research Centre. Special attention is paid to gr pa 2 gi 
presentation of two-dimensional functions the values 
given over a rectangular or hexagonal mesh. 


34914 Calculation of critical flows by finite difference methods. 
Latrobe, A. (CEA Centre d’Etudes Nucleaires de Grenoble, 38 
(France). Service des Transferts Thermiques). C. R. Hebd. Seances 
Acad. Sci., Ser. B; 283: No. 13, 359-362(22 Nov 1976). (In French). 
The phenomenon of choking which is observed for a 
ible flows is mathematically interpreted as the characteristic determi- 
nant of the flow equations being zero. If it is computed by a finite 
difference method, it is shown that a flow rate blockage results from 
a property of the matrix of the linearized finite difference equations. 
property is reducibility 
34915 aaa and wall shearing stress distribution and transport 
turbulent flow in subchannels of rod clusters. Rehme, 
K. Karlsruhe (Germany, F.R.). Inst. fuer 
Neutronenphysik und Reaktortechnik). oP 3-6 of In Reaktortagung, 
29.3.-1.4.1977. Sektion 1: Reaktorauslegung. Eggenstein- 
———- Germany, F.R.; ZAED (1977). (In German 
Mar 1977) trom Reactor congress 1977; Mannheim, Germany, F.R. (29 


6 figs.; 6 refs. Short communication only. 


34916 Program TIP for solving the 2D ae Se 

equation in a 30° shaped region. Arkuszewski, J.; Borysiewicz, 

M. (Institute of Nuclear Research, Swierk (Poland)). PP 115-118 of 

In Reaktortagung, Mannheim, 29.3.-1.4.1977. Sektion 1: Reaktoraus- 

a Eggenstein-Leopoldshafen, Germany, F.R.; ZAED (1977). 
From Reactor congress 1977; Mannheim, Germany, F.R. (29 


as 1 tab.; 4 refs. Short communication only. 


34917 Response of a critical reactor to inherent reactivity noise 
—. Bansal, N.K.; Borgwaldt, H. (Kernforschungszentrum Karls- 

ruhe (Germany, FR). Inst. fuer Neutronenphysik und Reaktortech- 
nik). pp 55-56 of In Reaktortagung, Mannheim, 29.3. -1.4.1977. Sek- 
tion 1: Reak' Eggenstein-Leopoldshafen, Germany, 
1977; Mannheim, German 

From , F.R. 


46 -1.4.1977. Sektion 1: 
fen, Germany, F.R.; 


| communication | 
34918 Nuniber of energy groups and their influence on xenon 
dynamic calculations. Erven, U.; Lauer, A. (Kernforschun e 
Jui 
pp 
R 
Zz. 
M 
1 fig.; 8 refs. Short communication only. 


JULY 31, 1977 


Comparison of 3D power density distributions from 

'DQ07 and data. Fehrenbach, W. re 
- Brown Boveri Reaktor G.m.b.H., Mannheim (Germany, F.R.)). 
127-130 of In Reaktortagung, Mannheim, 29.3.-1.4.1977. Sektion 
Reaktorausle; . Eggenstein-Leopo! Germany, F. 
ZAED (1977). (In German) 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 

Mar 1977). 


1977). 
1 tab.; 3 refs. Short communication only. 


34921 New fission gas release model on a physical basis. 
Ww. (Kraftwerk Union AG. Erlangen (Germany, 
of In Reakto: , Mannheim, 29.3. -1.4.1977. Sektion 
mente und Ma Leopoldshafen, Germany, F.R.; 
ZAED (1977). (in 
From Reactor congress 1977; Mannheim, Germany, F.R. (29 


1977). 
3 figs.; 13 refs. Short communication only. 


34922 “a method for calculation of continuous re- 
sponse matrix solutions. Lindahl, S.O. (ASEA-ATOM AB, 3 Fon 
aas (Sweden)). pp 111-114 of In Reaktortagung, Mannheim, 29.3.- 
1.4.1977. Sektion 1: R . Eggenstein-Leopoldshafen, 
Germany, F.R.; ZAED (1977). 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar 1977). 

2 figs.; 1 tab.; 4 refs. Short communication only. 


34923 Results of 3D transient as compared to experi- 
Mann- 


calculations 
ments. Lockau, J.; Lauren, H. pp 47-50 of In Reaktortagung, 


heim, 29.3.-1.4.1977. Sektion 1: Reaktorauslegung. Eggenstein-Leo- 
poldshafen, Germany, F.R.; ZAED (1977). (In German) 
From Reactor congress 1977; Mannheim, Germany, F.R. (29 


1977). 
4 figs.; 3 refs. Short communication only. 


34924 Criticality calculations for a +o @ pool bench- 
mark problem. Roth-Seefried, H.; Raum, H.; Born, F. (Kraftwerk 
gung, 

Germany, F.R.; ZAED (1 


2 figs.; 1 tab.; 2 refs. Short communication only. 


dependent power distribution in light-water reactors. Werner. 
(Gesellschaft fu fuer Reaktorsicherheit m.b.H. (GRS), 
Muenchen (Germany, F.R.)). pp 103-106 of In Reaktortagung, 
Mannheim, 29.3.- 1.4.1977. Sektion 1 
Leopoldshafen, Germany, F.R.; ZAED (1977) (In German 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar 1977). 

12 refs. Short communication only. 


34926 Use of higher order perturbation theory in reactor physics. 

ag 1 D.; Bernnat, W. (Stuttgart Univ. (TH) (Germany, F.R.). 

Inst. fuer Kernenergetik). PP 119-122 of In Reaktortagung, Mann- 

heim, 29.3.-1.4.1977. Sektion 1: Reaktorauslegung. Leo- 
fen, Germany, F.R.; ZAED (1977). (In German 

2 figs.; 1 tab.; 7 refs. Short communication only. 


*35U, Comparison between calculations and measurements on MTR 
fuel elements. Wolters, J.; Nickel, M. (Kernforschungsanlage Juelich 
G.m.b.H. (Germany, FR). Inst. fuer Nukleare Sicherheitsfors- 
herheit kerntechnischer Leopold- 


shafen, Germany, F.R.; ZAED (1977). (In 


From Reactor congress 1977; Mannheim, Germany, F.R. (29 
ate, 8 refs. Short communication only. 


COMPONENTS AND ACCESSORIES 


REFER ALSO TO CITATION(S) 34143, 34842, 35064, 35171, 
35175, 35176, 35211, 35231, 35264, 35801 


34928 (AEEW-M—1387) Winfrith 6MW heat transfer rig. A 
description. Robinson, C.H. (UKAEA Reactor , Win- 
Atomic Energy Establishment). Aug 1976. 18p. S (US 
es heat transfe 
water er rig is a high pressure water 
pay Fare which thermal iormance and flow resistance data may 
be obtained in a variety of test sections at system pressures up to 180 
bar. The rig has been used for studying heat transfer for P fuel 
bundles. In other studies the thermal characteristics of modern steam 
fre vie plant, either fossil or nuclear fuelled, may be investigated. 
and typical cluster test section designs are described togeth- 

or wilh associated instrumentation. 


34929 (CEA-CONF—3576) CSF-2F control apparatus using 
eddy currents of two frequencies. Case of the Fessenheim 1 exchang- 
ers. Pigeon, M.; Saglio, R. (CEA Centre d'Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). t. de Technologie). 1976. 
13p. (i French). (CONF-7606104—3). S (US Sales Only). 
From Journees du controle automatique de qualite; Paris, 
CFS ating 
is a control apparatus using eddy currents 
which, through a proper choice of two frequencies can eliminate 
non-essential defects given by dimensional variations, plates, dud- 
geoning, etc... which could hide actual defects. An application of 


34930 (CEA-N—1925) Study of pressure fluctuations in fluid 
circuits. Fluctuation sources by flow singularities (general 
theory - formulae and abaci), Gilbert, RJ. (CEA Centre d'Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). . des Etudes 
Mecaniques et Thermiques). Nov 1976. 90p. (In French). NTIS (US 
Sales Only). 

A synthesis of the D.E.M.T. results concerning pressure 
fluctuations induced by flow singularities in fluid circuits is t- 
ed in the form of a simplified general theory and form The 
presentation is such that a non-s reader can understand this 
problem and estimate, at the level of an industrial project, the 
vibratory effect of the main flow singularities encour.tered. 


34931 CEASEMT one (Calculation and 
Analysis of Structures Mechanics 


Thermics). Program 
PASTEL, Directions for March 1576, (CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Dept. des Etudes Mecaniques et Thermiques). 27 Sep 1976. 62p. (In 
French). NTIS (US Sales Only). 

PASTEL is a finite element code for structural analysis. It 
involves a number of calculations for structures consisting in various 
materials and element assemblies; the whole being however de- 
scribed in a two-dimensional geometry (planar and revolution struc- 
tures) PASTEL is especially suitable for computing the stresses in 

materials constituting nuclear reactor cores. Indeed, it may take 
into account: the dimensional variations of materials as well as their 
stiffness as functions of dose, temperature, plasticity, creep laws, and 
the loading variations and temporal temperature charts. PASTEL 
can be used for eigenmode analysis and dynamic computations. 


34932 of acoustic emission mea- 
testpieces to scale pressure vessel 


3. 
reactor technology; London, UK (1 (Sep 1975), 

A test pressure vessel containing 4 defects as moni- 
tored for emission while pressure cycling to failure. Test pieces cut 
from both the failed vessel and from as-rolled plate material were 
tested in the laboratory. A marked difference in emission characteris- 
tics was observed between plate and vessel testpieces. Activity from 
vessel material was virtually constant after general yield, and emis- 

showed maximum activ- 


The measurements have shown an overall difference in sensitivity 
between vessel and laboratory tests of approximately 25db. The 


fF NUCLEAR REACTOR TECHNOLOGY 3579 
34920 Flux magnifier problem as an inner Dirichlet problem. 
Havranek, M. — Univ. (TH) (Germany, F.R.). Inst. fuer 
Kernenergetik). pp 107-110 of In Reaktortagung, Mannheim, 29.3.- 
1.4.1977. Sektion 1: Reaktorauslegung. Eggenstein-Leopoldshafen, 
Germany, F.R.; ZAED (1977). (in German) 
From Reactor congress 1977; Mannheim, Germany, F.R. (29 
— 
— 
ity at general yield and more frequent high amplitude emissions. An 
attempt has been made to com the syste-n sensitivities between 


3580 ERDA ENERGY RESEARCH ABSTRACTS 


reduced sensitivity in the vessel test is attributed to a combination of 
differences in sensors, acoustic couplant, attenuation, and dispersion 
relative to laboratory tests, and the relative significance of these 
factors is discussed. Signal amplitude analysis of the emissions moni- 
tored from laboratory test pieces showed that, with losses of the 
order of 25 to 30db, few emissions would be detected from the 
pressure vessel test. It is concluded that no reliable prediction of 
acoustic behaviour of a structure may be made from laboratory test 
unless testpieces of the actual structural material are used. A consid- 
erable improvement in detection sensitivity is also required for 
reliable detection of defects in low strength ductile materials, and an 
absolute method of system calibration is required between tests. 
34933 (INIS-mf—3386) Holographic interferometry and laser 
speckle photography as aids to assessment of pressurised components. 
Jaeger, T.A. (comp.). (Commission of the European Communities, 
Brussels (Belgium)). 1975. 9p. INIS. 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

The summary deals with defect detection holographic tech- 
niques and describes laser speckle photography to evaluate in-plane 
movement and strain in pressurized components. In holography no 
lens is used, coherent light is reflected from all points of an object to 
all parts of a photosensitive surface, such as a ———_ plate, 
simultaneously light of the same wave length and coherence is made 
to illuminate at a different angle the same plate. These two beams, 
the object and the reference, cause primary fringes. The developed 
plate when illuminated with the reference reconstructs the original 
object in three dimensions. If a double exposure is made on the same 
plate and if parts of the object have moved between exposure the 
reconstructed object will be lined with secondary fringes, each 
fringe representing displacement down the line of = of one 
wavelength of the light used. Speckle photography is the same as 
conventional photography except that instead of using daylight or a 
flash lamp a coherent light beam is used. Minute points on the obj 
illuminated by divergent laser beam act as point sources of light 
giving the surface a speckled ee. In — photography a 
camera records on the plate object and speckles. A double 
exposure taken on the same plate when the object has moved 
between exposures will, after vet as when illuminated with 
the laser beam form Youngs fringes. Speckles and fringes are related 
to points on the object therefore it is possible to obtain movement 

strain. The holographic tests show that it is possible to detect on 
the outside of tube defects in the bore approximately 10% of 
thickness deep. Speckle photography gives object lateral movement, 
direction and strain. 


34934 (INIS-mf—3386) Assessment of acoustic emission tech- 

on medium-size pressure vessels tested to failure. Jaeger, T.A. 
(comp.). (Commission of the European Communities, Brussels (Bel- 
gium)). 1975. 16p. INIS. 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Location analysis has been used to examine acoustic emission 
from a partial thickness slit in a test vessel during pressurization. 
Preliminary investigations showed that sharp emission pulses at a 
source would propagate as sharp pulses to a sensor several metres 
distant, and that intrinsic material attenuation was negligible at the 
165kHz operating frequency. Pulse arrival times at three sensors 
were used to locate emission sources and the requirement for near- 
coincidence in arrival times at all sensors reduced background noise 
to very low levels. The slit was clearly delineated by its emissions. 
Emission activity moved from the centre to the ends of the slit as the 
stress on the slit increased, suggesting that emissions were generated 
during the initial yielding of the steel. This indication was strength- 
ened by the fact that the emission count appeared to be directly 
La eae = to the volume of plastically yielded material associated 
with the defect, based on a simple model for the increase in plastic 
zone size with pressure. Application of acoustic emission techniques 
to structural validation is discussed in terms of the measured ampli- 
tude spectrum of the detected acoustic emissions. A relationship is 
derived between the detected emission count, the threshold ampli- 
tude for detection, the sensor spacing and the created plastic volume 
for the steel studied. 


34935 (INIS-mf—3386) Unified concepts of constitutive model- 
and numerical solution methods for 


ing ret! concrete creep problems. 
Jaeger, T.A. (comp.). (Commission of the European Communities, 
Brussels (Belgium)). 1975. 1p. INIS. 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Published in summary form only. 


34936 (INIS-mf—3386) Large-deflection elastic buckling pres- 
sures of very thin torispherical and ellipsoidal shells subjected to 
uniform internal the 


From 3. International conference on structural hanics in 
reactor technology; London, UK (1 Sep 1975). 


ERA VOL. 5-2, NO. 14 


Very thin torispherical or ellipsoidal shells subjected to inter- 
nal pressure are in various industries (e.g. the oil, i 
aerospace and nuclear industries) and one possible mode of failure is 
circumferential buckling, involving a large number of waves, or 
lobes, around the circumference. results of limited i 
survey of internal pressure buckling of constant-thickness thin shells 
are presented. The minimum elastic buckling pressures were deter- 
mined using the variational finite-difference program BOSOR 4 and 
they were cross-checked using the finite element program MIST 1. 
The geometric parameters investigated were: Torispherical heads 
with =0.75, 1.0, 1.25, 1.5 and h/D=0.0005, 0.001, 0.002, 0.004 
and r/D=0.2; ellipsoidal heads having h/D=0.0005, 0.001, 0.002, 
0.004. (R=radius BS among part of torisphere (crown radius 
r=radius of toroi part of torisphere (knuckle radius); 
h=thickness of shell; D=diameter of supporting cylinder). In addi- 
tion, the pressures at which first yielding of the shell wall occurs are 
given for selected geometries. Both small- and large-deflection shell 
theories were used and it is shown that small-deflection theory 
sometimes underestimates the first yield pressure by a considerable 
amount. This result agrees with recent observations of other authors. 


34937 (INIS-mf—3386) Some questions of material inelasticity 
and failure in the design of concrete structures for nuclear reactors. 
Jaeger, T.A. (comp.). (Commission of the European Communities, 
Brussels (Belgium)). 1975. 11p. INIS. 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Several of inelasticity of concrete which are particu- 
larly important for the safety analysis and failure predictions of 
concrete pressure vessels and containments are analyzed. An entirely 
new type of constitutive law is developed and it is demonstrated that 
this stress-strain law correctly predicts uniaxial, biaxial and triaxial 
stress-strain diagrams and failure envelopes, shear-compression fail- 
ure envelopes, unloading behavior, hysteresis loops, cyclic creep up 
to 10° cycles, as well as low stress static creep and decrease of 
strength with load duration. Furthermore, development of a math- 
ematical model for coupled heat and moisture diffusion, based on 
irreversible thermodynamics, is outlined. Of particular concern for 
various postulated accidents is the phenomenon of explosive spalling, 
which is discussed as a consequence of both instability under com- 
pressive thermal stress and tensile failure induced by pore stream 

ressure. Further it is shown that even when the constitutive law is 
own, the finite element method as currently used does not reliably 
predict failure loads, because it cannot model unstable strain localiza- 
tion (due to cracking and drop in tangent modulus) and the inherent 
size effect in strength and ductility. A method of approximate 
treatment is suggested. For extrapolation of short-time creep data 
and prediction of 5% confidence limits for long-time creep, a sto- 
chastic model of creep is needed. A new approach in which creep is 
modeled as a two-dimensional random process in creep duration and 
age is outlined. Finally, the nonuniformity of shrinkage and creep 
throughout the thickness of a containment wall (neglected in current 
design practice) is shown to produce higher stresses than the sus- 
tained operating temperature gradient. 


34938 (INIS-mf—3386) Reliability of nuclear reactor pressure 
vessels based on probabilistic fracture mechanics. Jaeger, T.A. 


reactor technology; London, UK (1 Sep 1975). 

Published in abstract form only. 

34939 (INIS-mf—3386) Inelastic behavior, failure modes and 
ultimate load design of prestressed concrete pressure vessels. Jaeger, 
T.A. (comp.). (Commission of the European Communities, Brussels 
(Belgium)). 1975. 11p. INIS. 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

A research programme concerning the behavior in the inelas- 
tic range to rupture on six model vessels is now completed. The 
geometry of the models is scaled 1:3.6 to the Scandinavian PCPV- 
model (reference pressure 84kp/heightm?). The external height is 
180 and the external diameter 120cm. The aim of the first parts of the 
test programme was to study the inelastic behaviour up to failure on 
pneumatically loaded vessels. The final series, containing two 
models, is a part of the Scandinavian verification programme. of 
the models has a ited bottom slab and one has a top-construc- 
tion with removable lid. The last model (M6) was made and tested in 
cooperation with the Danish Atomic Ener; ission Research 
Establishment, Riso. Models No.5 and No.6 were subj to water 
pressure. Diagrams of total deflections up to failure are presented 
together with corresponding strains measured on liner and bonded 
reinforcement, and are compared with computed values. Calcula- 
tions of the pressure/deformation relation for the plastic range up to 
failure are presented, together with final conclusions of the test 
series. 


34940 (INIS-mf—3386) Residual stresses in weld-clad reactor 
pressure vessel steel. Jaeger, T.A. (comp.). (Commission of the 


gium)). 1975. ip. INIS. 

From 3. International conference on structural mechanics in 


JULY 31, 1977 


Communities, Brussels (Belgium). 1975. 13p. (In 


i conference mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Cladding of low alloy nuclear reactor pressure vessel steel 
with austenitic stainless steel introduces in heavy section components 
high residual stresses which may cause microcrack formation in 
stress relief heat treatment. In this investigation an attempt is made 
to contribute to the solution of the stress relief cracking problem by 

quantitatively the magnitude and distribution of the 
residual stresses after cladding and after subsequent stress relief heat 
treatment. The distribution of residual stresses was determined on 
the basis of a combined experimental-mathematical procedure. 
Heavy section plate of low alloy steel as base material 
were given an austenitic monolayer-cladding using the techniques 4 
strip electrode and plasma hot wire cladding, ——- 
— of plates was stress relief heat treated. Starting 
wad res reef heat rete. Starting fom the 
The elastic strain reaction to the 
removal of each layer was measured by strain gauges. From the data 
obtained the biaxial residual stress distribution was computed as a 
function of thickness using relations which are derived for this 
particular case. In summary, lower residual stresses are caused by 
reduced thickness of the components. As the heat input, is decreased 
at identical base material thickness, the residual stresses are lowered 
also. The height of the tensile residual stress peak, however, remains 
—— constant. In stress relief annealed condition the resid- 
stresses in the c ing are in tension; in the base material the 
residual stresses are negligibly small. 
34941 (INIS-mf—3386) Limit analysis of cylinder-cylinder inter- 
sections subjected to internal pressure. Jaeger, T.A. (comp.). (Com- 
= of the European Communities, Brussels (Belgium)). 1975. Ip. 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Published in summary form only. 


34942 (INIS-mf—3386) Computation of stress intensity factors 
for nozzle corner cracks by various finite element procedures. Jaeger, 
T.A. (comp.). (Commission of the European Communities, Brussels 
(Belgium)). 1975. 12p. INIS. 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

The study aims at deriving accurate K-factors for a series of 5 
elliptical nozzle corner cracks of increasing size by various finite 
element procedures, using a three-level recursive substructuring 
scheme to perform the yo ES in an economic way on an 
intermediate size computer (IBM 360/65 system). A nozzle on a flat 
fame has been selected for subsequent experimentai verification, this 

tion rn omnne an adequate simulation of a nozzle on 
— low shell computations have been performed with the 
ASKA finite element system using mainly HEXEC-27 (incomplete 
quartic) elements. The geometry has been subdivided into 5 subnets 
with a total of 3515 nodal points and 6250 unknowns, two main nets 
and one hyper net. Each crack front is described by 11 nodal points 
and all crack front nodes are inserted in the hyper net, which allows 
for the realization of the successive crack geometries by changing 
only a relatively small hyper net (615 to 725 unknowns). Output data 
have been interpreted in terms of K-factors by the global energy 
method, the displacement method and the stress method. Besides, a 
stiffness derivative procedure, recently developed at Brown Univer- 
sity, which takes full advantage of the finite element formulation to 
calculate local K-factors, has been applied. Finally it has been 
—e whether sufficiently accurate results can be obtained by 
yzing a considerably smaller part than one half of the geometry 
penne required by symmetry considerations), using fixed bound- 
structure. 


34943 (INIS-mf—3386) Operating temperature and stress ex- 
tremes for concrete. Jaeger, T.A. (comp.). (Commission of the Euro- 
pean Communities, Brussels (Belgium). 1975. lp. INIS. 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Published in summary form only. 


34944 (INIS-mf—3386) Nonlinear 
crete reactor pressure vessels. Jaeger, T.A. (com 


.). (Commission of 
the European Communities, Brussels (Belgium)). 1975. 10p. INIS. 


From 3. International conference on structural mec! in 
reactor technology; London, UK (1 Sep 1975). 
The numerical procedures for predicting the nonlinear behav- 
ior of a concrete reactor vessel over its design life are 
The numerical models are constructed by combining 
three-dimensional pm’ finite elements which simulate the 
concrete, thin shell its which simulate steel linear plates, and 
tressing cables. Nonlinearity under compressive stress, multi-dimen- 
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sional cracking, shrinkage and stress/temperature induced creep of 
concrete are considered in addition to the elasti-plastic behavior of 
the liner and reinforcing steel. Various failure theories for concrete 
have been recently. Also, there are alternative strategies 
the discrete system pe etre operational 

counting for test loads, pressure and tem 
creep unloading and abnormal loads. aan 
reviewed, and a new formulation Sevelened ‘er a _by the authors is 
described. A number of comparisons with ex tal tests results 
and other numerical schemes are presented. examples demon- 
strate the validity of the formulation and also provide valuable 
information concerning the cost and accuracy of the various solution 
strategies i.e., total vs. incremental loading and initial vs. tangent 
contours cracking patterns in region 
or operational pressure and temperature loads are ill The 
ects of creep, unloading, and creep recovery are then shown. 


34945 (INIS-mf—3386) Plastic collapse pressures for conical and 
toriconal ends of a pressure vessels and their relationship to 
design rules in various standard. Jaeger, T.A. (comp.). (Commission 
of the European Communities, Brussels (Belgium). 1975. Ip. INIS. 
From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 
Publi in summary form only. 


34946 (INIS-mf—3386) Assessment of the reliability of nuclear 
pressure vessels. Jaeger, T.A. (Commission of the European Commu- 
nities, (Belgium)). 1975. lp. INIS. 
From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 
Published in summary form only. 


34947 (INIS-mf—3386) Numerical 

stress-strain relation and failure criterion of plain concrete. Jaeger, 
T.A. (comp.). (Commission of the European Communities, Brussels 
(Belgium)). 1975. 12p. INIS. 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

A biaxial stress-strain relation and failure criterion is pro- 
posed, which is applicable to structural analysis methods. The for- 
mulation of material behavior of plain pation in biaxial stress-state 
was developed. A nonlinear elastic, anisotropic stress-strain relation 
was derived with two moduli of elasticity, E:, E, and Poisson's 
ratios, v1, v2, which depend on the prevailing biaxial stress state. The 
stress-strain relation is valid in the whole biaxial stress field, that 
means with a smooth transition between the domains of tension/ 

compression and compression/compression. The 
dent moduli E;, Ez and the Poisson’s ratios vi, ve are 
by polynomials, tri and func- 
A failure criterion was defined by a the test 
~— 2 of the biaxial ultimate concrete stren th degree 
lynomial, which is also valid in the whole biaxial phe. domain. 
The definition of the state of failure is given as a function of stresses 
as well as strains. Initial parameters of the formulation of the biaxial 
material behavior are the uniaxial cylindrical strength of concrete 
and the initial values of Young’s modulus and Poisson's ratio. A 
simple expansion of this formulation makes it applicable not only to 
normal but also to light-weight concrete. Comparison of numerically 
calculated stress-strain curves up to the ultimate biaxial stresses 
which indicate the failure criteria tests 
show a very good agreement. It is shown, that biaxial stress- 
con amended for use in cess of 
tension/compression stress state. Numerical examples of ee of 
concrete slabs show the importance of incorporation of a realistic 
material behavior for better safety estimations. 


34948 (INIS-mf—3386) Concrete for PCRVs: strength of con- 
crete under triaxial loading and creep at elevated temperatures. 
Jaeger, T.A. (comp.). (Commission of the European Communities, 
Brussels (Belgium)). 1975. 13p. (In German). INIS. 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Tests on the triaxial stress-strain-relation of concrete in com- 
pression and tension were done utilizing the Munich testing 
ment (a rigid prestressed concrete frame with brush bearing platens nan § 
The specimens are cubes of 10 cm square. All stress states can be 
managed. During the test all deformations were measured. The 
concrete being tested has a similar mixture as concrete used in 
PCRVs. The strength of concrete under triaxial compression is 
dependent on the stress ratio. The less the stresses differ from 
aa compression the more the strength increases. Triaxial 

increases very much the deformability of concrete. . 


dog 
without large 
connected with compression in the other direction(s) causes a 
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sudden failure and a reduction of strength. The deformations mea- 
sured show a nearly constant modulus of elasticity. The second test 
series examines creep of concrete under elevated temperatures with 
multiaxial loading. The specimens (discs of 20/20/5 cm) were loaded 
in two directions by brush bearing platens under temperatures of 20 
deg, 50 deg and 80 deg Celsius. The creep deformations are consid- 
erably dependent on the temperature. Creep at 80 deg C is about 
three to four times higher than at 20 deg C. The Poisson’s ratio of 
creep at elevated temperature seems to be bigger than at normal 
—” at a rate of loading of 35% and of the ultimate 
strength. 


34949 (INIS-mf—3386) Influence of multiaxial preloading on the 
strength of concrete. Jaeger, T.A. (comp.). (Commission of the 
— Communities, Brussels (Belgi' D. 1975. 9p. (In German). 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). : 

In a preliminary study about the influence of the loading 
direction discs of 20/20/5 cm were loaded at different stress-rates in 
one direction, then unloaded and loaded up to failure again. Two 
series of each about 15 specimens were tested: the first series was 
reloaded in the same direction as it was loaded before. If the 
preloading was not greater than about 90% of the original short- 
term uniaxial strength Bsub(p), one could achieve in the second 
loading a higher strength than the strength Bsub(p). The second 
series was reloaded normal to the direction of preloading. By an 
other series of about 50 specimens the influence of triaxial preloading 
on the uniaxial strength of concrete was tested. Cubes of 10cm were 
loaded by brush bearing platens up to a stress which was maximally 
three times higher than the uniaxial short-term strength Peubip), 
then unloaded and tested = under uniaxial compression. The 
achieved ultimate strength of the cubes at the second loading was 
obviously dependent upon the stress-state and the stress-rate of the 
preloading. Multiaxial st which is far below the ultimate 
multiaxial aay can considerably defect the remaining strength of 
concrete. The decrease in strength was defined by the reduction of 
the uniaxial strength. It can be assumed that the remaining multiaxial 
strength is reduced at least to the same rate. Further tests are 


planned. 


34950 (INIS-mf—3386) Method for estimating the elastic-plastic 
strain capacity of structural components containing surface cracks. 
Jaeger, T.A. (comp.). (Commission of the European Communities, 
Brussels (Belgium)). 1975. 11p. INIS. 

From 3. International conference on mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Published in summary form only. 


34951 (INIS-mf—3386) Ultimate strength 

concrete reactor vessels. Jaeger, T.A. (comp.) 

European Communities, Brussels 
From 3. International 


of prestressed 
.). (Commission of the 
Igium)). 1975. Ip. INIS. 
erence on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 
Published in summary form only. 


34952 (INIS-mf—3386) Shakedown of a 
made from a strain 


: i conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

A stainless steel torispherical drumhead, geometrically similar 
to a mild steel head onl in an earlier investigation, has been 
machined from a solid billet and extensively strain gauged. The 
elastic stress distributions are presented and are compared with 
numerical predictions. Pressure cycles have been conducted at regu- 
lar pressure increments, and the shakedown behavior monitored- 
using stable ————- hysteresis loops as the criterion for 
shakedown. Shakedown Factor, defined by Maximum pressure 
for shakedown/Pressure for first yield has been to be in excess of 2.0, 
the maximum attainable for an elastic/plastic material. From the 
strain gauges attached to the stainless steel head, pressure-strain plots 
are presented for the first yielding locations. From these, stresses are 
calculated using a computer program prepared specifically for this 
purpose. The pene 1s developed around the Prandtl-Reuss equa- 
tions. The yield surface behavior has been investigated using com- 

torsion and tension/compression on pe wae ical specimens, 
loaded in a purpose-built rig. The initial yield surface was found to 
p meta with the von Mises yield criterion. Tests beyond the 

ic limit have shown the material behavior to be much nearer to 
Prager’s kinematic model than to the isotropic model. Testing was 
extended to include an examination of the effects of loading well 
beyond the elastic limit and then unloading to various simulated 
residual stress states, finding the new yield surface at each stage. A 
general mathematical model has been formulated from the its to 
represent the yield surface movement. 


34953 (INIS-mf—3386) of the hot liner of the 


Buckling analysis f 
Austrian PCRV-concept. Jaeger, T.A. (Commission of the E 
Communities, Brussels (Belgium)). 1975. Ip. (In German). S. 
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From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 
Published in summary form only. 


34954 (INIS-mf—3386) Safety design of a PCRV with hot liner 
and elevated wall temperature. Jaeger, T.A. (comp.). (Commission of 
the European Communities, Brussels (Belgium)). 1975. Ip. INIS. 
From 3. International conference on s mechanics in 
reactor technology; London, UK (1 Sep 1975). 
Published in abstract form only. 


34955 (INIS-mf—3386) Stress analysis of liners for prestressed 
concrete reactor pressure vessels with regard to non-linear behavior of 
liner material and of anchor-characteristics. Jaeger, T.A. (Commis- 
sion of the European Communities, Brussels (Belgium)). 1975. 17p. 
(In German). INIS. 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

The two-dimensional behaviour of the liner with re to 
non-linear anchor-characteristics and non-linear material behaviour 
of the liner are investigated. The analysis is based on a plane stress 
model under the assumption of a membrane state of the liner. 
Calculations are performed by the dynamic relaxation method. With 
the aid of available non-linear stress-strain diagrams, describing the 
post-buckling behaviour, individual panels are considered as buckled 
ones. The adjacent unbunckled panels are calculated on other non- 
linear diagrams. Strains and stresses in the liner and additional shear 
loads in the anchors can be calculated with arbitrary sizing and 
spacing of the anchors. With respect to the parameters they are 
easily controlled. Since actual loads on the liner are defined by the 
PCRV-behaviour, an economical and safe design is possible. Finally 
an extreme case is calculated to assess the maximum value of the 
— assuming zero post-buckling capacity for the buckled 
panel. 


34956 (INIS-mf—3386) Probabilistic determination of partial 
safety factors for the design of prestressed concrete 
vessels. Jaeger, T.A. (comp.). (Commission of the European Com- 
munities, Brussels (Belgium)). 1975. Ip. INIS. 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Published in summary form only. 


34957 (INIS-mf—3386) Analysis of cracked pressure vessel noz- 
zles by finite elements. Jaeger, T.A. (comp.). (Commission of the 
European Communities, Brussels (Belgium)). 1975. 13p. INIS. 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

The paper describes various algorithms, their computer im- 
plementations, and relative merits to define in an effective way strain 
energy release rates along the tip front of arbitrary 3D cracks under 
arbitrary load including thermal strains. These techniques are basi- 
cally equivalent to substructuring techniques and consequently they 
can be implemented to any FEM program able to deal with the data 
handling problems of the substructuring technique. Special finite 
elements with a built-in stress-singularity are not necessary although 
their use contributes to accuracy and the mesh can be coarser. 
Examples are given carried out with a substructure version of the 
BERSAFE system. These examples include a corner crack in a 
pressure vessel nozzle loaded by internal pressure and by thermal 
stresses. Although not of any fundamental importance, in practice 
the difficulties consist in generating an appropriate mesh to represent 
pe of corner crack in a nozzle the 
problem solv y developing a special purpose mesh 
generation program (EURCRACK). 


34958 (INIS-mf—3386) Lower bound limit pressure of a flush 
radial branch in a cylindrical pressure vessel. Jaeger, T.A. 
(comp.). (Commission of the European Communities, Brussels (Bel- 
gium)). 1975. 12p. INIS. 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Using thin shell theory and a non-linear optimization method, 
lower bounds have been obtained to the limit pressure for a radial 
cylindrical nozzle in a cylindrical pressure vessel. The independent 
variables for the optimization were chosen for each shell, to be the 
three bending moments and all other stress resultants were obtained 
in terms of these. The yield surface used was one proposed by 
Ilyushin, and this criterion was imposed at a finite number of points 
on the two shells. Force and moment equilibrium at the junction of 
the two shells were satisfied in an vo pear overall manner using 
a quadratic inequality. At the end of the optimization a very accurate 
yield surface, due to Ivanov, was computed at a large number of 
points and if yield was violated, an appropriate reduction factor 
imposed. The forces and tangential moment at the junction were 
printed out for each shell at one degree intervals. The method is 
valid for radial nozzles of any size and results have been presented 
for the case of nozzle and vessel of equal strength, ie. a/R=t/T, 
where a=radius of nozzle, R=radius of vessel, t=thickness of 


torispherical drumhead 
r, T.A. (comp.). (Com- 

mission of the European Communities, Brussels (Belgium)). 1975. 

14p. INIS. 
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nozzle, T=thickness of vessel. The parameter a/R was varied from 
0.05 to 0.95 and R/T from 15 to 200. It was found that occasionally 
the programme failed to converge at a/R=0.05 but otherwise be- 
havior was satisfactory. The results have been compared with a 
available in the literature. For very large radius nozzles i.e. a/R<0.8 
the results are rather lower than lower bounds already available, but 
for smaller a/R they are higher and sometimes very considerably 
higher. The relatively F smog F results at very high a/R may be due to 
the more restrictive effect of imposing approximate junction equilib- 
rium at high a/R. All the lower bounds obtained are less than the 
corresponding upper bounds obtained by other authors. 


por Ultimate load analysis of 
reactor pressure vessels considering 


Jaeger, T.A. (comp.). (Commissio 
russels (Beigium)), 1975. 17p. (In German). INIS. 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

A method of analysis is presented, by which progressive 
fracture processes in axisymmetric prestressed concrete pressure 
vessels during increasing internal pressure can be evaluated by 
means of a continuum calculation considering a general material law. 
Formulations used in the analysis concerning material behaviour are 
derived on one hand from appropriate results of testing small con- 
crete specimens, and are on the other hand gained by parametric 
studies in order to solve questions still existing by recalculating 
fracture tests on concrete bodies with more complex state of stress. 
In a synoptical way it is pointed out how consideration of material 
behaviour is induced into the numerical computation. For analysing 
stresses and strains the so-called dynamic relaxation method is em- 
ployed. Using the ultimate load calculation procedure thus devel- 
oped, overload tests on concrete models of vessels or vessel compo- 
nents are recalculated. The progressive failure events during increas- 
ing internal pressure are shown. Measurements and observations in 
course of the tests are compared with computational results. The 
agreement between the experimental and computational results is 
satisfying on the whole. Thus, it is demonstrated that ultimate load 
design for prestressed concrete reactor pressure vessels can be 
carried out by calculations only, if a comprehensive formulation of 
the various processes in the material before and beyond failure is 


incorporated. 


34960 (INIS-mf—3386) Strain measurements at high tempera- 
tures in a concrete structure representing a section of a 
PCRV with hot liner. Jaeger, T.A. (comp.). (Commission of the 
European Communities, Brussels (Belgium). 1975. Ip. INIS. 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Published in summary form only. 


34961 (INIS-mf—3386) Behavior of normal concrete under 
steady state and transient temperature conditions. Jaeger, T.A. 
(comp.). (Commission of the European Communities, Brussels (Bel- 
me 1975. 13p. (In German). INIS. 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). ie 

— 

presented. The main a of the 


The results of recent high temperature ex) 
normal concrete specimens are 

tests were to investigate the dependence of strength and elasticity on 
temperature and to study the creep and deformation characteristics 
of concrete at temperatures up to 450 deg C. Transient creep data, 


data which were measured at constant elevated 
results suggest that transient creep values and 
steady state creep values in some cases may be of the same magni- 
tude. The creep measurements appear to be in agreement with 
data presented by other workers. However, scatter in all data 
increases significantly with increasing temperature and differences of 
more than 100% can be observed. During the cooling down ~ 
compressive strains between | and 5 per mille can be observed. The 
experiments indicate clearly the considerable strain capacity of 
normal structural concrete at elevated temperatures. The measure- 
ments suggest that normal structural concrete can be used in certain 
0.6 Se ee 100 deg C. In areas of high stress 
concentrations a considerable reduction of stress peaks may occur 
due to the greater ductility of concrete at elevated temperatures. 
With respect to the whole structure it is on the other hand necessary 
to limit the deformations. For constant maximum temperature, this 
can only be done by limiting the admissible stresses. The test results 
ture values. 


34962 (INIS-mf—3386) Growth 
in pressure vessels. Jaeger, T.A. (comp.). (Commission 
pean Communities, Brussels (Beigsanyy 195 1975. 12p. INIS. 

From 3. International conference on structural mechanics in 
reactor a UK (1 Sep 1975). 


the variation of release rate 


of surface flaws 
of the Euro- 
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of possible assumptions and the resulting consequences for 
crack growth are given. These and other po es may be 
checked with various compliance tests on a vessels as is 
standard procedure in fracture mechanics. os attention is given 
to the growth of a semi-elliptical surface flaw, and parameters are 
included which may be used to match the calculated results with 
experimental observations. The method is applicable to surface flaws 
of other shapes a proposed here considers a surface 
crack in rs form of a half-ellipse perpendicular to the surface. 
Various parameters are introduced by assuming the crack to grow in 
some particular manner, and a local strain energy release rate is 
defined. When an acceptable form for the local energy release rate 
has been obtained, fracture behavior may be considered. The first 
new crack growth takes place at the part of the crack front at which 
the local energy release rate is largest. The crack will continue to 
extend over larger and larger portions of the crack front. If the crack 
growth is controlled to avoid complete failure of the specimen, a 
point will eventually be reached at which the entire crack from will 
extend simultaneously. As a first approximation of the constant 
energy release rate crack front shape, shape obtained by measur- 
ing along the perpendicular to the initial crack front at each point a 
distance proportional to the value of the local energy release rate is 
used. This new shape can be used as the initial shape of a new 
analysis and a second approximation obtained. Higher order approxi- 
mations require models for calculating the local energy release rate 
for non-elliptical cracks, which are not considered. 


34963 (INIS-mf—3386) Pressure vessel integrity and weld in- 
spection procedure. Jaeger, T.A. (comp.). (Commission of the Euro- 
pean Communities, Brussels (Beigium)). 1975. 11p. INIS. 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

The primary objective of the paper is to develop a simple 
methodology which, when coupled with existing observations on 
pressure vessel behavior, provides an inter-relation between pressure 
vessel integrity and the eters of the in-service inspection 
program, including inspection sample size, frequency and efficiency. 
A modified Markov process is employed and a computer code was 
written to obtain numerical results. The Markov process mathemat- 
ically describes the following physical events. In a nuclear reactor 

ressure vessel weld, some defects may exist prior to the zeroth 
inspection (i.e., prior to vessel operation). During the zeroth inspec- 
tion and repair processes, some of these defects are removed. en 
the first cycle of vessel operation, the existing defects may grow 
some new defects may be generated. Those defects that are found at 
the first (and succeeding) inspection interval and warrant repair, are 
repaired. The above process continues through several operating 
cycles to the end of vessel life. During any inspection, only a portion 
of the welds may be inspected, and with less than perfect efficiency. 


34964 (INIS-mf—3386) —— analysis of a multicavity PCRV 
under internal pressure. Jaeger, T.A. (Commission of the European 
Communities, Brussels (Belgorn)). 1975. 13p. INIS. 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Two different methods of inelastic analysis, the two- and the 
three-dimensional finite element technique are presented and the 
capabilities of the both methods of analysis to a multicavity pres- 
tressed concrete reactor vessel (a multicavity PCRV) are discussed. 
The paper is composed of three parts. The first part briefly reviews 
some of the basi: concepts of the finite element method in regard to 
the inelastic analysis of two-dimensional ring element, three-dimen- 
sional solid and some other elements, which are at — for 
idealization of various structural com: ts in a PC The 
second part presents mainly an idealization of analytical pone for a 
multicavity PCRV. The pnt steno PCRV under investigation is a 
thick-walled cylindrical concrete structure with six additional cav- 
ities located in the barrel wall, the both ends of which are bounded 
by two flat slabs. On the two-dimensional analysis, a series of 
simplifications are made in the analytical model. In the these simplifica- 
tions, the multicavity PCRV is replaced by an axisymmetric struc- 
ture with a solid wall and a solid plate, Y which is geometrically 
similar to the original structure but has modified values of the elastic 
constants. In addition, the local pressure applied at the additional 
cavities is replaced by an axisymmetric equivalent load. In the three- 
dimensional analysis, the analytical model is idealized in a portion of 
multicavity PCRV in consideration of the geometrical symmetry. 
The third part illustrates the capabilities of both methods of inelastic 
analysis for the multicavity PCRV, using a number of examples with 
an experimental study of a 1/20th scale PCRV model. 


(INIS-mf—3386) Experience in the application of a finite 
prestressed 


( i 
ties, Brussels (Belgium)). 1975. tip i INIS. 
From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 
The application by Taywood Engineering Ltd., of the Atkins 
Stress Analysis System (ASAS) to the analysis of complex, multi- 


34965 
element 
along a surface crack 
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PCVs is discussed. Having chosen the smallest representa- 
tive segment of the vessel, it was necessary to decide on the fineness 
of the element grid to be employed. Two criteria impinged on this 
decision, computing cost and maximum practical run-time. Prepara- 
tion and verification of data, for structures of the size considered, 
presented an arduous task. Around 5000 nodes had to be defined in 
terms of Cartesian co-ordinates and their positiona relative to each 
other. Methods were developed to automatically generate regular 

tions of the grid, but irregular areas had to be inserted by hand. 
The analysis of PCPVs must take account of the time dependent 
nature of material properties. Previous work has shown that the use 
of specific strain curves based on laboratory test results and 
McHenry’s time dependent superposition law for changing loads 
yield a good approximation of the long term behavior of concrete. A 
suitable temperature dependent equivalent ‘E’ value was automati- 
cally chosen for each element by use of the spatial temperature 
distribution provided by the ASASHEAT pro. Combined stress 
components at every node were obtained from the various elements 
of each load case. Principal stresses and directions were calculated. 
These results were then tested against the requirements of the British 
Code B.S. 4975. Values requiring more detailed consideration by 
hand methods were indicated in the output. Finally, the results were 
presented in the form of principal stress contour plots. 


34966 (INIS-mf—3386) Fracture mechanics of weldment using 
finite elements. Jaeger, T.A. (comp.). (Commission of the European 
Communities, Brussels (Belgium)). 1975. 10p. INIS. 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

It is established that weldments are non-homogeneous _ 
tropic materials. Hence a new fracture criterion is n 
me ag critical directions for crack propagation as well as crxical 
loads. The proposed criterion is that the crack will —— ina 
direction so What the energy release rate is stationary. The magnitude 
of the critical energy release rate is a material p ~— which is 
dependent upon the structure of the weldment. utilize this 
criterion an existing two-dimensional finite element code has been 
modified to have the following extra features; special crack tip 
triangular elements have been developed to account for the singular- 
ity at the crack tip; the computer program capabilities have been 
extended to solve plane stress, plane strain and axisymmetric prob- 
lems for orthotropic, non-homogeneous, elastic materials whereby 
different elements have different orientations of their principal mate- 
rial directions; the facility of constraining two nodes to have the 
same displacement has been added to the code. This is done to allow 
the finite element model to propagate the crack along different 
element boundaries without having to increase the number of nodes 
in the input data when the crack is allowed to —. The 
procedure then is to generate a finite element mesh for the specimen 
considered and to load it with a known deplacement. The crack is 
allowed to propagate in a given direction (usually an element bound- 
ary) by a distance S and the difference in strain energy per unit 
thickness U is obtained. The direction of crack propagation is 
determined by a variational procedure. This theory explains crack 
branching and irregular crack-propagation directions observed ex- 
perimentally. 


po yh (INIS-mf—3386) Instrumentation of the prestressed con- 
Jaeger, T.A. (comp.). (Commission of the European Communities, 
Brussels (Beigium)), 1975. Ip. INIS. 
From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 
Published in summary form only. 


propagation characteristics in the 
nozzle corners of a pressure vessel steel model of light water reactor. 

Jaeger, T.A. (comp.). (Commission of the European Communities, 

Brussels (Belgium). 1975. lip. INIS. 

From 3. International conference on mechanics in 
reactor technology; London, UK (1 Sep 1975). 

The paper describes experimental results which were ob- 
tained by measuring the propagation length from an artificial crack 
in the inner corner surface of the nozzles using an electrical resis- 
tance method and crack gage, when internal pressure was cyclically 
loaded to a steel model of reactor pressure vessels. In order to 
investigate the effects of the shape of nozzles and artificial cracks on 
the crack initiation life and propagation rate, in this experiment four 
different shapes of nozzles (each diameter ratio of nozzle to shell is 
0.045, 0.075, 0.10 and 0.15) were attached to the pressure vessel 
model and two different types of artificial cracks (the shape of each 
crack tip is curved (A-type) and straight (B-type)) perpendicular to 
the direction of the maximum circumferential stresses were ma- 
chined at the inner corner surface of each nozzle. From this experi- 
ment, it was apparent that the crack initiation life for the crack tip of 

a A-type was shorter than for that of B-type in every nozzle and for 
the crack initiation life at each inner surface of nozzle and shell there 
was not any distinct difference between A and B. The crack propa- 
gation rate from the crack tip was initially very large for all artificial 


ERA VOL. 5-2, NO. 14 


cracks with number of cycles after crack initiation to reach a 
maximum value, it decreased also rapidly until each crack attained 
the surface tip of each artificial crack and increased with the crack 
length after that. After each crack passed the surface tip of each 
artificial crack, it propagated dependent on the diameter and thick- 
ness ratio of nozzle to shell, i.e., the crack propagation rate increased 
generally with increase of their ratios. The tendency was consistent 
with the magnitude of the circumferential stresses with increasing 
the diameter ratio of nozzle to shell at the vicinity of the inner 
corner surface of each nozzle. 


34969 eee Minimum weight 

concrete reactor pressure vessels. Jaeger, T.A. (comp.). (Commission 
of the European Communities, Brussels (Belgium)). 1975. 9p. (In 
German). INIS. 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

A method of nonlinear programming for the minimization of 
the volume of rotationally symmetric prestressed concrete reactor 
er sage: vessels is presented. It is assumed that the inner shape, the 
loads and the degree of prestressing are prescribed, whereas the 
outer shape is to be determined. Prestressing includes rotational and 
vertical tension. The objective function minimizes the weight of the 
PCRV. The constrained minimization problem is converted into an 
unconstrained problem by the addition of interior penalty functions 
to the objective function. The minimum is determined by the vari- 
able metric method (Davidon-Fletcher-Powell), using both values 
and derivatives of the modified objective function. The one-dimen- 
sional search is ———— by a method of Lund. Optimization 
variables are scaled. The method is applied to a pressure vessel like 
that for THTR. It is found that the thickness of the cylindrical wall 
may be reduced considerably for the load cases considered in the 
optimization. The thickness of the cover is reduced slightly. The 
largest reduction in wall thickness occurs at the junction of wall and 
cover. The number of required system analysis and gradient evalua- 
tions is reasonable. Further studies, on optimization techniques for 
PCRVs are necessary in addition to minimization of weight, these 
studies should include minimization of quantity and arrangement of 
prestressing for a combination of possible loading conditions. 


34970 (INIS-mf—3386) Shear strength of end slabs of pres- 
tressed concrete reactor vessels. Jaeger, T.A. (comp.). (Commission 
of the European Communities, Brussels (Belgium)). 1975. 9p. INIS. 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Many experimental investigations on PCRV end slabs have 
been conducted over the past decade. This information makes it 
a to establish empirical formulae for the ultimate strength of 

RV end slabs. The basis and development of an empirical shear- 

flexure interaction expression is presented. A review of test data 
reported in the literature has shown that parametric studies conduct- 
ed by the University of Illinois, Taylor Woodrow Construction, and 
the University of Sidney encompass the full range of credible design 
conditions for PCRV end slabs. The results of these tests were 
evaluated and an interaction equation was derived. The precedent 
for this approach has been established by numerous investigators of 
the punching shear strength of slabs. It was found that this approach 
offers a convenient and rational method of accounting for end slab 
geometry; material p rties, the presence of bonded reinforcing 
steel; and the location, size, and level of stress of circumferential and 
longitudinal prestressing elements. Constants in the expression were 
determined statistically from the results of about seventy end slab 
tests. The application of the shear-flexure equation requires the 
determination of the flexural strength of the end slab as the first step 
in the interaction procedure. The development of the flexural analy- 
sis follows the classical yield-line theory. The mechanism of a 
flexural failure is formed by a series of wedge-shaped sections, each 
bounded by radial cracks. The relationship between the internal 
= and the resistance op by the prestressing and rein- 
‘orcing elements in the end slab is established by equilibrium consid- 

eration. The validity of the derived equation was verified by com- 
parison with the results of PCRV scale model tests. 


34971 (INIS-mf—3386) Analysis of cracked structures. J 
T.A. (Commission of the European Communities, Brussels 
gium)). 1975. 12p. INIS. 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

The methods described were derived in order that PCRVs 
could be analysed when they were loaded up to failure, and 
have been justified by reference to experiments on model PCRVs. 
The only acceptable way of representing a crack is by introducing a 
pair of new boundaries to the structure, which form the sides of the 
crack. This consideration makes it impossible to use the finite ele- 
ment method. The well-known method of dynamic relaxation has 
been simplified and systematised, and code numbers have been 
introduced to describe the boundary conditions of the various 
blocks. The width of all cracks is calculated directly, and their 
compatible length is determined by inspection of the crack opening 
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Sonn t. In the case of a reinforced concrete structure, the 
ity to calculate the widths of the cracks allows the determination 
of the forces in the bars. These can then be applied directly, allowing 
an accurate analysis of such a structure. ee programmes have 
been written. The first deals with 2-dimensional structures, the 
second with 3-dimensions and axial symmetry, and the third is a full 
3-dimensional analysis in cylindrical coordinates. Results of the third 
programme when applied to a multi-cavity PCRV for an HTR 
showed good agreement with model tests. A simple, efficient and 
accurate method has been described for the comprehensive analysis 
of any cracked, or uncracked, structure in which the various bound- 
ary conditions can be reproduced correctly. Dynamic loading can be 
used, and temperature distributions and stresses can be calculated. 


34972 (INIS-mf—3386) Crack analysis of multicavity prestressed 
concrete reactor vessels. Jaeger, T.A. (comp.). (Commission of the 
European Communities, Brussels (Belgium)). 1975. 12p. INIS. 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

A new method to perform the crack analysis of non-axis' i. 
metric, multicavity prestressed concrete reactor vessels (PCRV’s) 
subjected to hypothetical overpressure by using an axisymmetric 
two-dimensional finite element computer code is presented. Con- 
crete, steel liner, bonded reinforcing steel and prestressing steel 
elements are modeled. The limiting tensile strain criterion is adopted 
for concrete cracking. The steel elements are assumed to be elastic/ 
perfectly plastic. Von Mises yield criterion and Prandtl-Reuss flow 
equations define the behavior of the liner in the range of plastic 
deformations. An orthotropic stress-strain constitutive law is utilized 
for cracked concrete elements. To account for the presence of 
penetrations and secondary cavities in the PCRV, a modified finite 
element model based on the concept of effective moduli is adopted. 
The pressure in these cavities is simulated by equivalent axisymme- 
tric pressure distributions. In the analysis, the pressure ‘s applied 
incrementally. For a given pressure, the displacements, strains, and 
stresses are computed. The state of strains or stresses is then exam- 
ined against the cracking or yield criteria. If cracking or yield is 
indicated, the stiffness and load matrices for the cracked and yielding 
elements are recomputed and a new equilibrium is sought. This 
procedure is repeated until the desired convergence of the solution is 
achieved. The validity of the adopted approach utilizing the two- 
dimensional finite element method for overpressure analyses of non- 
axisymmetric PCRV’s is demonstrated through comparisons with 
two multicavity PCRV scale models. A reliable and conservative 
estimate of PCRV behavior under overpressure is obtained. 


34973 (INIS-mf—3386) Three-dimensional analysis of cracked 
concrete in prestressed concrete pressure vessels and comparisons with 

tal results. Jaeger, T.A. (comp.). (Commission of the Euro- 
= Communities, Brussels (Belgium). 1975. 12p. (In German). 


From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

A calculation procedure describing local crack development 
is discussed. This procedure is based on the dynamic relaxation 
method. The relaxation method can be used with advantage if 
alterations of the system and nonlinear material behaviour as for 
instance for the bond characteristics of different types of reinforce- 
ment bars have to be considered. The computer program allows to 
divide a cracked zone progressively into substructures for which 
boundary conditions along cracks and at the connection with the 
structure are prescribed. The reinforcement is described as bars, and 
in accordance to deformation differences and nonlinear bond-slip 
characteristics equivalent loads are considered at the bars and in the 
structure. Crack development for characteristic tensile stress states in 
pressure vessels has been calculated. For instance calculations for 
tensile zones caused by temperature changes show that the instation- 
ary growth of a zone with — 
prestress may be of greater influence on the crac pe 
crack width than a reinforcement. Measurement with the 1:5 ab 
of the THTR are performed to determine crack development under 
certain loadings. With these measurements experimental data shall be 
obtained to check results of calculation methods. 


34974 ace hang Failure mode analysis of a PCRV. Influ- 
ence of some hypotheses. Jaeger, T.A. (comp.). (Commission of the 
European Communities, Brussels (Belgium)). P1975. 12p. INIS. 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 1975). 

The paper is concerned with most recent developments 
and results obtained using a mathematical model for the non-linear 
analysis of massive reinforced and prestressed concrete strucures 
developed by the IPEN at the Swiss Federal Institute of Technol- 
ogy, in Lausanne. The method is based on three-dimensional isopara- 
metric finite elements. A linear solution is adapted step by step to the 
idealized behavior laws of the materials up to the failure of the 
structure. The laws proposed here for the non-linear behavior of 
concrete and steel have been described elsewhere but a simple 
extension to the time-dependent behavior is presented. A numerical 
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posed, the basic creep law being supposed to 
expression. Time-dependent failure is discussed. The 
RV of a helium cooled fast reactor is then 
influence of the liner on the failure mode is anal 
analysis under increasing internal pressure is run at the p 
the of an eventual pressure in the pon is 
investigated vets bot th aims mainly to demonstrate the accuracy 
a failure analysis three-dimensional finite-elements and os com- 


34975 (INIS-mf—3386) Creep design of thin pressure vessel end 
closures. Jaeger, T.A. (comp.). (Commission of the European Com- 
munities, Brussels (Belgium)). 1975. 16p. INIS. 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Recent analytical work on the creep of structures has paid 
increasing attention to concepts of creep damage. Locally severe 
creep damage will give rise to an enhanced (tertiary) creep rate for a 

iven stress, leading to further load-shedding and delaying rupture. 

implified design methods can be proposed assuming this behavior. 
For infinite ductility, failure will be by collapse as a mechanism. 
However, generating plant components are intended for long lives, 
whea a limited material ductility must be considered. Also, for thin 
pressure parts, the further stress redistribution is greatly restricted by 
the need to satisfy equilibrium, resulting in high tertiary strain rates. 
The problem is investigated for the torispherical closure, 
computer analyses which include the effects of tertiary creep 
shape changes. The results are compared with the predictions of 
appro roximate methods, for which suitable adjustments are suggested. 

ges of shape are shown to be advantageous. 


34976 
vessels under 


ee Analysis of prestressed concrete 
gradient. Jaeger, T.A. (comp.). ( 


high thermal Commis- 
= the European Communities, Brussels (Belgium)). 1975. 8p. 


From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Gas cooled nuclear reactors often require a large core space 
for which prestressed concrete reactor vessels have been adopted. 
These vessels are currently being designed as radially and transverse- 
ly prestressed cylinders capped with flat end slabs or hemispherical 
heads, or as spherical shells. The state of stress in a vessel subjected 
to prestressing forces in two orthogonal directions and internal 
pressure in addition to sharp thermal gradients is a complex one. A 
discrete parameter approach in which material properties are recog- 
nized in detail offers a rational method of attack. A finite element 
soiution is presented for cylindrical vessels with flat end slabs. The 
effect of introducing cracks of arbitrary orientation at the cylinder- 
slab junction is investigated. Although the analysis is made for 
linearly elastic materials, it is shown that cracking at the reentrant 
corner affects the distribution of radial displacements on the inside 
face of the end slab, and increases tensile strains on the outside face 

of the end slab. The effect of temperature variation through the 
thickness is investigated for a given state of initial stresses. Results 
obtained from the analysis are next com with those given by 
S.L. Paul et al. (University of Illinois, Structural Research Series 
No. 346, Urbana, July 1969). Although experimental results are for 
the entire range of loading, from ‘elastic’ behavior to ultimate, and 
do not include thermal influences, good —— is obtained for 
the initial stages. k axisymmetric shell 
elements can employed with good accuracy in the structural 
analysis of vessels of the type considered. 


34977 (INIS-mf—3386) Critical evaluation of the Heavy Section 
Steel Ti program. I. Jaeger, T.A. (Commission of the Euro- 
pean Communities, Brussels (Belgium)). 1975. 10p. INIS. 
From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 
Part One covers the Program until the time of the testing of 
the first of the intermediate test vessels, i.e.; the period from 1967 
until summer 1972. This is the preparatory period when the Program 
readied itself for the main task which is expected to provide an 
extensive base for the extrapolation of failure hypotheses to full-size 
vessels. The accomplishments of the Program during the first five 
years of its existence falls under two main categories: testing and 
characterization of thick-section steel; proposing and developing the 
Equivalent Energy Method leading to a new fracture toughness 
r which has been given the symbol Ksub(Icd). It can be 
shown that the Equivalent Energy Method is based in a simple 
tautology and a questionable approximation, whether the Authors 
realize it or not. It can be further shown that the Authors have been 


which they call the Size Effect, denoted by Ssub(m,t). It can be 
further shown that the value of the toughness parameter Ksub(Icd) 
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and failure tests of the materials are available. The proposed model 
has already been extensively tested on simple structures and has 
proved to be useful for the analysis of different simplifying hypoth- 
eses. 
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derived for a thick section prototype may depend on the size of the 
model, in other words Ksub(Icd) for a 12 in. thick material may not 
be a unique number. One final word of caution concerning the 
derivation of Ksub(Icd) values. It is based on measuring the area 
under a stress-strain curve. But, aj from the straight, elastic part 
of this curve, the stress-strain diagram represents an irreversible 
process. We get one curve on the first load application and a 
different curve on the second load application. 


34978 (INIS-mf—3386) Probabilistic brittle fracture analysis for 
major thermal transients in pressure vessels. Jaeger, T.A. (comp.). 
(Commission of the European Communities, Brussels (Belgium)). 
1975. 9p. INIS. 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Brittle fracture of a pressure vessel during a major thermal 
transient occurs when the thermal stresses induced by the transient 
combine with the operating stresses to give a stress intensity at the 
tip of an existing crack which exceeds the critical stress intensity for 
that time and position in the vessel. The formulation of the probabil- 
ity problem first requires the identification of components of stress 
intensity that are properly and effectively treated as basic random 
variables. The second stage of problem development calls for the 
examination and analysis of available data to construct realistic 
distribution functions for these random variables and obtain esti- 
mates for the parameters in them. In the third and final sta, a of the 
problem evaluation of the failure probabilities under specified input 
conditions is accomplished. In the initial attack on this problem only 
Ksub(1C), the critical stress intensity, was treated as a random 
variable. Available data from the HSST program were studied and it 
was determined that a three-parameter gamma distribution with 
temperature dependent parameters gave a satisfactory description of 
the observed Ksub(1C) variability. As a demonstration of the simple 
procedure at this stage, fracture peed during the cold hydro 
test was estimated as a function of the largest existing crack prior to 
the test. In order to treat transients occurring after vessel service of 
specified duration, irradiation embritlement is introduced and a 
random variable defined for the shift in nil-ductility temperature. 
Again available data are studied to generate satisfactory distributions 
for ARTsub(NDT) and obtain estimates of the necessary eters. 
Appropriate Monte Carlo techniques for estimating the brittle frac- 
ture probability are employed. 


34979 (INIS-mf—3386) Properties of concrete exposed to sus- 
tained elevated temperature. Jaeger, T.A. (comp.). (Commission of 
the European Communities, Brussels (Belgium)). 1975. 9p. INIS. 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

The results of a series of studies conducted to evaluate the 
drying effect of elevated temperature exposure on the properties of 
concrete are presented. Specimens made from four concrete mixes of 
ordinary portland cement and river-run aggregate were tested to 
learn of the compressive, tensile, and bond strengths, moduli of 
elasticity, and weight losses after 90-day exposure to temperatures of 
20 deg, 35 deg, 50 deg, 65 deg, 80 deg, 110 deg, 200 deg, and 300 de; 
C. Moisture in specimens was allowed to evaporate freely. Stren 
tests of unheated and heated concretes were conducted at room 
temperature on both dried and wet specimens presoaked in water for 
two days. Exposure to sustained elevated temperature higher than 35 
deg C showed remarkable deteriorating effects on the physical 
properties of concrete when moisture in concrete was allowed to 
evaporate. Strengths did not decline linearly as the temperature rose 
and were minimal at around 50 deg C. Reductions in tensile and 
bond strengths and modulus of elasticity of heated concretes were 
greater than in compressive strengths. The influence of aggregate on 
the properties of heated concrete was significant. Sand-stone and 

it aggregate concretes indicated smaller reductions, while limes- 
tone, andesite and serpentine aggregate concretes showed greater 
reductions in strengths after exposure. Changes in chemical composi- 
tion in cement paste were not noticeable under 100 deg C. However, 
the porosity was found to be affected by the heating temperature. 
The unusual deterioration in strengths at around 50 deg C can be due 
to either the expansion of cement paste or to the change in porosity 
caused by evaporation of free water. 


34980 yay oe Failure of torispherical ends of pressure 
vessels due to instability and plastic deformation. An experimental 
investigation. Jaeger, T.A. (comp.). (Commission of the European 
Communities, (Belgium). 1975. 10p. INIS. 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Twelve model pressure vessels with torispherical ends have 
been tested under internal pressure to investigate failure by instabil- 
ity and plastic deformation. The models covered combinations of 
three head heights and four thicknesses. All the thicker specimens 
with internal diameter/thickness ratios of 53, 106, and 212 failed by 
plastic deformation. The three thin specimens with internal diame- 
ter/thickness ratio of 530 failed by buckling of the torus due to the 
circumferential compressive stresses. The experimental results for 
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limit pressure and instability failure are compared with theoretical 
values. The effect of change of geometry is significant particularly 
for the larger head heights. For these specimens the experimental 
po ressure is higher relative to theoretical predictions than is the 

or the smaller head heights. A simple approximate theory is 
pocmetcwel for predicting the pressure at which buckling occurs in the 
torus. The predictions are higher than the experimental values but 
are not as high as previously published predictions. 


34981 (INIS-mf—3386) Surface flaw in a thermally shocked 
hollow cylinder. Jaeger, T.A. (comp.). (Commission of the European 
Communities, Brussels (Belgium)). 1975. 11p. INIS. 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

The objective of the paper is to illustrate a procedure for 
estimating the stress intensity factors of a semi-elliptical crack locat- 
ed in the inner or outer surface of a thermally shocked hollow 
cylinder. The first step in this procedure is to estimate the transient 
thermal elastic stresses induced by sudden cooling of an uncracked 
cylinder by numerically evaluating standard heat transfer and ther- 
mal stress formulae. The stresses at the location of the crack surface 
in the uncracked cylinder are eliminated by the method of superposi- 
tion in order to obtain a stress free crack surface. The stress intensity 
factors are then determined by a judicious use of two sets of 
solutions, one set involving stress intensity factors for a semi-ellipti- 
cal crack in a flat plate subjected to a polynomial distribution of 
pressure loading, and another set involving single-edge notched 
plates with prescribed edge-displacements and single-edge internally 
or externally notched cylinders with thermal shock loading. The 
former solutions are determined by the alternating technique in 
three-dimensional fracture mechanics with a fourth order polynomi- 
al pressure distribution on the crack surface where both the front 

back surface effects are accounted for. The latter solutions 
involve two-dimensional finite element solutions of single-edge 
notched plates with prescribed edge-displacements and single-edge 
notched cylinders with thermal shock loading. By comparing these 
two two-dimensional solutions, an estimate of the effect of the 
cylindrical curvatue on an edge-cracked plate is obtained. The 
combination of these two sets of solutions thus yields an estimate of 
the stress intensity factor in an internal and external semi-elliptical 
crack in a thermally shocked cylinder. 


34982 (INIS-mf—3386) Effect of shell discontinuities upon one 
another. Jaeger, T.A. (Commission of the European Communities, 
Brussels (Belgium)). 1975. 11p. INIS. 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

me... obtective of the paper is to develop formulations and an 

ap La procedure for the determination of the stress effects 

at pr Mhell iscontinuity upon another, whether the discontinuities 
are of shape, thickness, or material or any combination thereof. The 
investigated effect is named the Transfer Effect. The formulation is 
accomplished by combining existing membrane and edge effect 
theory and analysis with newly introduced structural ratios, com- 
patibility conditions and a sequential procedure. The resultant stress- 
es at any location are then found by simply adding the membrane 
stresses, the discontinuity stresses, and these newly iscovered trans- 
fer stresses. The investigation clearly reveals that there is such a 
Transfer Effect. It is found, however, that if both the material and 
thickness are uniform across a discontinuity of only shape, then there 
is no Transfer Effect. Further, the formulations and procedure are 
such that they do single out these discontinuity transfer stresses 
which are not readily obtainable without employing digital comput- 
er facilities. The sample problem selected is an actual pressure vessel 
bulkhead containing shape discontinuities which progress from a 
cylinder to a knuckle to a cone to a sphere, as well as thickness 
discontinuities within the shape as well as at the edges. The problem 
completely illustrates the Transfer Effect and the versatility of the 
method presented 


34983 (INIS-mf—3386) Crack propagation on spherical pressure 
vessels, Jaeger, T.A. (comp.). (Commission of the European Com- 
munities, Brussels (Belgium)). 1975. 12p. INIS. 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

The risk presented by a crack on a pressure vessel built with a 
ductile steel cannot be well evaluated by simple application of the 
rules of Linear Elastic Fracture Mechanics, which only — = to 
brittle materials. Tests were carried out on spherical vessels o 
different scales built with the same steel. Cracks of different length 
were machined through the vessel wall. From the results obtained, 
crack initiation stress (beginning of stable propagation) and instable 

gation stress may be plotted against the lengths of these cracks. 

or small and medium size, subject to ductile fracture, the resulting 
curves are identical, and may be used for ductile fracture prediction. 
Brittle rupture was observed on larger vessels and crack propagation 
a at lower stress level. Ultimate pressure can be computed 
accuracy by using equivalent energy toughness, 

Keubied characteristic of the metal plates. Satisfactory measure- 
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ments have been obtained on thin samples. The risks of brittle 
fracture may then judged by comparing Keub(icd) with the calculat- 
ed Ki, value, in which corrections for vessel shape are taken into 
account. It is thus possible to establish the bursting pressure of 
cracked spherical vessels, with the help of two rules, one for brittle 
fracture, the other for ductile instability. A practical method is 
proposed on the basis of the work reported. 


34984 (INIS-mf—3386) Homogeneous boundary value problem 
of the thick spherical shell. Jaeger, T.A. (Commission of the Europe- 
an Communities, Brussels (Belgium)). 1975. 11p. INIS. 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

With the aim to solve boundary value problems in the same 
manner as it is attained at thin shell theory (superposition of mem- 
brane solution to solution of boundary values), solutions of the 
equations of equilibrium of the three dimensional thick shell which 
produce tensions at the cut edge and are zero on the whole shell 
surface inside and outside have to be searched. This problem was 
solved with the linear theory of elasticity. The solution is exact and 
contains the symmetric and non-symmetric behavior and is described 
in relatively short analytical expressions for the deformations and 
tensions, after the problem of the coupled system had been solved. 
The static condition of the two surfaces (zero tension) leads to a 
homogeneous system of complex equations with the index of the 
Legendre spherical function as Eigenvalue. One symmerical case is 
calculated numerically and is compared with the method of finite 
elements. This comparison results in good accordance. 


34985 (INIS-mf—3386) Theoretical and studies for 
optimization 


experimental 
of PCRV top closures. Jaeger, T.A. (comp.). (Commis- 
—~ the European Communities, Brussels (Belgium)). 1975. 13p. 
INIS. 


From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

The results from the remaining part of the parameter study 
and the preparations for the verification of an optimized design are 
presented. Three models have been made in the same scale and with 
the same depth to span ratio a as the low LM-3 model from the first 
investigation, i.e. a=0.35. The model LM-5 was provided with 
reinforcement in the tensile zone, the upper part of the closure. This 
reinforcement did not influence the stresses and strains in the load 
carrying concrete, and the dome failed at the same pressure as in the 
unreinforced model LM-3. However, the closure did not disinte- 

te, but failed due to large overall deformations causing seal 
leakage. In the model LM-6, the inverted dome, which is formed at 
higher loads as demonstrated in LM-3, was reinforced perpendicular 
to the supposed middle surface. This reinforcement proved to be 
effective, giving the dome a higher ultimate load capacity. The LM- 
6 test stopped due to a circumferential crack in the flange. Finally, 
the unreinforced LM-7 closure was tested to failure. Apart from 
minor changes in the flange, LM-7 was identical to LM-3 except for 
the excavated upper part of the concrete, which in LM-3 formed the 
heavily cracked tensile zone. The ultimate load and the failure mode 
observed for this closure were the same as for the LM-3. The 
experimental results are compared to finite element calculations, in 
which plasticity and cracking of the concrete are taken into account, 
and the influence of different material models for the concrete is 
investigated. A unique failure criterion, which includes failure of the 
concrete for both tensile and compressive stresses in the same 
mathematical expression, is proposed. Based on the results obtained 
from the parameter study, a new closure design is proposed, which is 

timized with respect to the requirements at service conditions and 

timate load. 

(INIS-mf—3387) Numerical investigation of statics and 
dynamics of nuclear containment structures. Jaeger, T.A. (comp.). 
(Commission of the European Communities, Brussels (Belgium)). 
1975. 11p. INIS. 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

It may be assumed that a circular cylindrical body with a 
spherical cap is one of the most practical and economical shapes for 
concrete nuclear reactor containment vessels which will be subject- 
ed to certain static and dynamic loads. Usually the thickness of such 
a structure does not permit it to be treated as a ‘thin shell’. A 
numerical method is outlined. This method enables one to solve a 
general shell theory equations by means of a Fourier series expansion 
in circumferential directions. The resulting two point boundary 
value problem in ordinary differential equation in meridional direc- 
tion is then efficiently solved by one of the several numerical 
techniques which are commonly known as initial value methods. For 
the opening problem of a nuclear containment structure a similar 
approach is used except a method of lines discretizes the governing 
partial differential equations in only one independent variable direc- 
tion by finite difference expressions, keeping the second independent 
variable continuous and to be solved as a two point boundary value 
problem. The effects of thickness terms and transverse —— 
strains are investigated comparing the solution to those of c 


NUCLEAR REACTOR TECHNOLOGY 3587 


thin shell and shallow thin shell theories for concrete nuclear con- 
tainment structures. The formulation of the numerical solution of 
containment structures under statical and dynamical loads is given. 
A numerical method to treat any arbitrarily shaped opening is 
outlined and its extensions are discussed. 


34987 (INIS-mf—3387) Dynamic response of multispan beam to 
a transverse impact. Jaeger, T.A. (com p) (Con (Commission of the Euro- 
pean Communities, Brussels (Belgium). 1975. 13p. INIS. 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

In nuclear power systems, beams on many ae 
inside and outside the containment are sometimes postulated to be 
struck by moving masses and missiles. The general case of an elastic 
impact between a continuous beam on many supports and a mo 
= striking the beam transversely at any point has been analy: 

the operational methods of Heaviside. for 
A deflection of the beam at any point along the beam including the 
struck point, the impact force, and the duration of impact have been 
theoretically derived. The results are presented in convenient and 
— computable form. Experiments have been performed on a 

three-span on using a photographic method of measurement. The 
elegance of this method over other methods is that the photographs 
obtained by a simple camera, improvised for the purpose, clearly 
records the motion of any given point of the beam and the impacting 
mass at successive stages during and after impact. The results of the 
experiment have been compared with the theory. The agreement 
between the theory and the experiment is excellent. For a beam of 
any given number of spans, struck at any point, the computational 
ure shown yields rapid and reliable results. The deductions 
are applicable for any beam with other support conditions at the 
ends and intermediate points. The formulations presented are expect- 
ed to provide the basis for development of a rapid and reliable 
withstand impact loading. 


34988 (INIS-mf—3387) Complete analysis of a nuclear building 
to nuclear safety standards. Jaeger, T.A. (Commission of the Europe- 
an Communities, Brussels (Belgium)). 1975. 14p. INIS. 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

The nuclear standards impose on the designer the necessity of 
examining the loads, stresses, and strains in a nuclear building even 
under extreme loading conditions, both due to plant malfunctions 
and environmental accidents. It is necessary then to 2am, oe - 
bine, and examine a tremendous amount of data; really the lack of 
symmetry and general complication of the structures and the large 
number of loading combinations make an automatic analysis quite 
necessary. A largely automated _—— is presented in view of 
solving the problem by a series o' Sas ae od programs linked togeth- 
er. After the seismic analysis has been performed by (SADE CODE) 
these data together with the data coming from thermal specifica- 
tions, weight, accident descriptions etc. are fed a a finite element 
computer code (SAP4) for analysis. They are and com- 
bined by a computer code (COMBIN) Hrendt rn | to the loading 
conditions (the usual list in Italy is given and briefly discussed), so 
that for each point (or each selected zone) under each loading 
condition the applied loads are listed. These data are fed to another 
computer code (DTP), which determines the amount of reinforcing 
bars necessary to accommodate the most severe of the loading 
conditions. The Aci 318/71 and Italian regulation procedures are 
followed; the characteristics of the program are briefly described 
and discussed. Some particular — are discussed, e.g. the 
thermal stresses due to normal and accident conditions, the inelastic 
behavior of some frame elements (due to concrete cracking) is 
considered by means of an ‘ad hoc’ code. Typical examples are 

ted and the results are discussed showing a relatively large 

it in considering this inelastic effect. 


34989 (INIS-mf—3387) Thermal cracking in reinforced concrete 
containment structures. Jaeger, T.A. (comp.). (Commission of the 
European Communities, Seed (Beigium)). 1975. 12p. INIS. 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

The distribution and width of cracks in the reinforced con- 
crete wall of a cylindrical container are examined, to evaluate the 
potential air leakage under a given pressure gradient. The containers 
are internally uniformally heated. The structures considered are: 
cylinders ne from internal structures; cylinders with internal slab 

ular to the axis; cylinders with radial beam-wall, and same 
structures where the ovalization of the wall is opposed by a circular 
slab. The first two cases have been analyzed experimentally, by 
means of a series of models of 1.5m diameter, 5cm thickness, with 
increasing tal reinforcing, and numerically by a finite element 
technique in axisymmetry. An incremental nonlinear analysis is 
utilized with a commercially available computer code. The other 
two cases have been analyzed only numerically in a linear range. Up 
to now some rheological aspects are not clearly understood. Never- 
theless some practical results seem to deserve attention. They are the 
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following: the crack distribution in the first type model are in good 
agreement with the flexural cracks theory; on extension of such a 
theory is proposed for the second type model; when the crack width 
recommended by ACI Committee 207 for massive structures is 
accounted for, the required circumferential reinforcement is nearly 
0.35%. This is an agreement with the recommandations of the ACI 
Committee 334 ‘Concrete Shells’; a state of tension all along the 
thickness of the wall results in models of the fourth type and a single 
crack may develop in such a case if the circumferential reinforcing is 
of the order as above. 


34990 (INIS-mf—3387) Analysis and design of containment 
liners. Jaeger, T.A. (Commission of the European Communities, 
Brussels (Belgium)). 1975. 1p. INIS. 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Published in summary form only. 


34991 (INIS-mf—3387) Containment penetration design criteria 
and implementation. Jaeger, T.A. (comp.). (Commission of the Euro- 
pean Communities, Brussels (Belgium)). 1975. 10p. INIS. 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Design and fabrication requirements of the containment liner 
and re-inforced concrete shell dictate early specification of desi 
loads transmitted to the containment by various appurtenances. The 
design of containment penetrations which serve as an anchor for 
high temperature piping systems to the containment shell must 
include the flexibility to accommodate piping configuration modifi- 
cations after containment design loads have been established. The 
design loads transmitted to the containment as well as the final 
sleeve geometry without final piping configuration data are then to 
be determined. In order to accomplish this, a rational design criteria 
is presented with the analytical tools required for its implementation. 
Careful consideration is given to both regulatory requirements, and 
the ASME piping and containment codes. The criteria include the 
effect of temperature as well as mechanical loads for the full range of 
plant conditions. With this criteria various penetration flued 
designs have been compared and optimization achieved. Sleeve wall 
dimensions and containment loads have been determined without 
reference to piping configurations. An interaction theory which 
allows the implementation of the criteria for the determination of the 
design loads and minimum sleeve wall thickness is developed. This 
theory applies to elastic-perfectly plastic cylinders (pipes and 
sleeves) and accounts for the simultaneous load resultants of trans- 
verse shear force, ppeaesee moment, torsional moment, and axial 
force in addition to inte pipe pressure. Application of the theory 
developed to the determination of sleeve Pe sa and containment 
design loads is presented in detail. 

34992 (INIS-mf—3387) Containment penetration design and 
analysis by finite element methods. Jaeger, T.A. (comp.). (Commis- 
— the European Communities, Brussels (Belgium)). 1975. 9p. 


From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 
Containment penetration designs which provide complete 
support to process piping containing high pressure and high tem- 
perature fluids and which do not employ cooling coils, require 
special provisions to sustain loadings associated with normal/abnor- 
mal conditions and to limit maximum temperature transmitted to the 
containment concrete wall. In order to accommodate piping im- 
Pema loads and fluid temperatures within code and regulato 
imitations, the containment penetration designs require careful a 
ysis of two critical regions: the portion of the penetration sleeve 
which is exposed to containment ambient conditions and the portion 
of the penetration which connects the sleeve to process piping (flued 
head). The length and thickness of the sleeve must be designed to 
rovide maximum heat dissipation to the atmosphere and minimum 
tt conduction through the sleeve to meet concrete temperature 
limitations. The sleeve must have the capability to transmit the 
postulated piping loads to concrete embedments in the containment 
shell. The penetration flued head design must be strong enough to 
transfer high mechanical loads and be flexible enough to accommo- 
date the thermal stresses —- by the high temperature fluid. 
Analytical models using finite element representations of process 
piping, penetration flued head, and exposed sleeve were employed to 
Investigate the penetration assembly design. By application of flexi- 
ble multi-step analyses, different penetration configurations were 
evaluated to determine the effects of key design parameters. Among 
the parameters studied were flued head profiles, flued head angles 
with the process piping, sleeve length and wall thickness. Special 
designs employing fins welded to the sleeve to lower the tempera- 
ture at the concrete wall interface were investigated and fin geome- 
try effects reported. 


34993 (INIS-mf—3387) Vibrations of circular shell 
Of the European Communities: Brosecls 1975, Cin 
of the Euro; unities, ijum)). . 14p. 
German). INIS. 
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From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Referring to a container consisting of different shell structures 
- such as spherical, cylindrical and conical shells - the dynamic 
behavior of coupled — shell structures due to transient loads 
will be investigated. The spatial structure including the filling of 
water will be idealized as a three-dimensional model consisting of 
ring elements. The influence of the water filliag on the vibrations 
will be considered by virtual masses added to the shell structures. In 
circular direction as well as in meridional direction a consistent mass 
model has been used. By variation of the virtual masses it will be 
clarified, how these additional masses influence the vibrational be- 
havior of the composed system. Another aspect which will be 
investigated is the influence of different stiffnesses of substructures 
or _— of substructures on the natural frequencies, and on their 
affiliated eigensystems. Furthermore, the maximum and minimum 
stresses in the structures caused by transient loads acting on the inner 
surface of the shells will be explored. Here it seems to be possible to 
locate an area of maximum strain. Rotational loads as well as 
nonrotational loads will be considered. 


34994 (INIS-mf—3387) Analysis of initial prestress force of spa- 
tial tendon prestressed concrete containment structures. Jaeger, T.A. 
(comp.). (Commission of the European Communities, Brussels (Bel- 
gium)). 1975. 12p. INIS. 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

A theoretical investigation is presented of the initial stage of 
eg tendon and prestressed concrete before and after jacking 
force of tendon anchorage released. A method is developed that is 
applicable to any kind of spatial tendon considering frictional loss 
due to length and curvature effects. A triple integral equation of one 
i dent variable and jacking force is derived to represent an 
exact solution of tendon force along the whole tendon which may 
have reverse curvatures. In order to analyze the stress response of 
concrete due to this prestress force by using existing finite element 
computer ate ae or any other kind of computer program, a 
systematic method is suggested to obtain tendon force components, 
which are represented by a series of equations of one independent 
variable, in any coordinate system as external force applied on the 
concrete. The resulting systems of the equations are then solved by 
numerical mathematic and computer techniques. Two numerical 
— are represented. The first example is dome prestress analy- 
sis of containment building by the proposed method and Kalnins’ 
computer program for shell of revolution. Results are discussed. The 
second example is picked from prestress analysis for personnel air 
lock of containment building by using proposed method and FELAP 
finite element Computer program. It includes two different tendon 
arrangements around the opening. The results of these two different 
arrangements are compared and discussed. 


(INIS-mf—3387) Experimental tests and calculation meth- 

ods for missile crashing effects on a reactor containment. Jaeger, T.A. 

p.). (Commission of the European Communities, Brussels (Bel- 
gium)). 1975. 10p. (In French). INIS. 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

In the analysis of missile crashing on a reactor containment 
there are two main effects to be taken into account: the overall 
behavior of the building; the local perforation. The overall behavior 
of the building is easily calculated when the applied force as a 
function of time is known. Two calculation examples are presented. 
The local perforation is a much more difficult problem and experi- 
mental work is necessary. The report presents a series of perforation 
tests of concrete plates by cylindrical missiles with a flat nose. The 
aim of these tests is to extrapolate for the lower the existi 
experimental correlations (Petry, HN-NDRC, BRL...) and to chec! 
the calculation methods. The calculations are made with the 
PASTEL Code (Finite elements, implicit integration), with elasto- 
plasticity of the reinforcing steel bars and the concrete. Various 
plastification and fracturation laws will be tested. 


34996 (INIS-mf—3387) Characterization of structural damage 
caused by extreme dynamic loads. Jaeger, T.A. (comp.). (Commission 
of the European Communities, Brussels (Belgium)). 1975. 8p. INIS. 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Modern methods of design and analysis in the field of struc- 
tural effects of extreme dynamic loads are surveyed. A designer is 
mainly concerned with the peak response needed to withstand the 
given dynamic loading. This means that major emphasis is put on the 
survivability of the structure (or, conversely, the lethality of the 
loading) as delineated by a dynamic damage or failure criterion. 
Starting with an analysis of the linear oscillator subjected to a blast 
pulse, it is shown that the pressure-impulse contour, a curve relati 
the peak pressure and the impulse necessary for a specified 
displacement, is a practical representation of a dynamic damage 
threshold or failure boundary which separates the pressure-impulse 
plane into regions of damage and no damage (beams, plates and 
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shells). For short-duration loads, the peak pressure amplitude is 
relatively unimportant, and only the impulse is significant as a 
critical e factor. The reverse is true for long-duration loads. 
For loads of moderate duration, both amplitude and impulse are 
significant. While this has been yey recognized in the case of 
structures subjected to external loads, case of internal d 
loading has not been studied in this manner to any extent. Clearly, a 
dynamic bursting threshold can also be represented in the pressure- 
impulse plane. Therefore, the development of such data should be a 
major goal in any systematic investigation of the response of a 
structure subjected to external and internal dynamic loads. With this 
goal in mind, a number of analytical methods for calculating the 
permanent dynamic deformation of structures and solid continua are 
also discussed (dynamic limit analysis, finite-difference and finite- 
element methods). 
34997 (INIS-mf—3387) Finite element formulation and solution 
of a class of contact-impact problems in continuum mechanics. Jaeger, 
T.A. (comp.). (Commission of the European Communities, Brussels 
(Belgium)). 1975. 16p. INIS. 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

Contact-impact phenomena are of importance in nuclear reac- 
tor technology where the solution of structural problems involving 
contact-impact effects is crucial to the design of safe reactor systems. 
Large-scale computational capabilities have been developed, the 
primary technique being the finite element method. At the same 
time, very few developments have occurred which adress them- 
selves to complicated structural problems involving contact-impact 
effects, and developments which have been made are of 
limited generality. The reasons for this lack of development are 
simple: contact-impact phenomena are inherently nonlinear and the 
resulting problems are difficult. The results of a research program to 
develop a finite element formulation and solution procedure for 
contact-impact problems of a particular class (Hertzian problems) 
are described. Hertzian problems are characterized by the conditions 
that the contact surface is approximately planar and that the contact- 
ing structures have undergrone ‘small’ straining in the neighborhood 
of the contact surface. The methods used to discretize such problems 
into are standard except for the simulation of the contact surface that 
is described (Galerkin of standard variational formulation leading to 
a contact element stiffness matrix). The static aspects of the Hertzian 
algorithm are relatively simple. However, the dynamic aspects, 

ially those involving impact and release phenomena, are quite 


especiall 

delicate. These problems are dealt with by imposing discrete jogs 
of exact results from the theory of propagating singular surfaces. 
This approach enables to solve extremely accurately impact prob- 
lems involving discontinuous stress waves (shocks). Numerical com- 
parisons are presented. 


34998 (INIS-mf—3387) Impact loads on beams on elastic founda- 
tions. Jaeger, T.A. (comp.). (Commission of the European Commu- 
nities, Brussels 1975. INIS. 
tional mechanics in 


From 3. Interna conference on 
reactor technology; London, UK (1 Sep 1975). 

The behavior of beams on elastic foundations subjected to 
impact loads is studied in detail. The effect of foundation parameters 
(stiffness, and damping constants) on the dynamic response of = 
beam-foundation system has been analyzed. In modal analysis, 
free-vibration equation has been solved by replacing a lied 
impulse by suitable initial conditions and the poe Be has 
obtained as the linear combination of an infinite sequence of discrete 
eigen-vectors. In the energy method, the beam-foundation system is 
treated to be under forced vibrations and the forcing function has 
been obtained using the Hertz’s law of impact. In the case of free- 
free end conditions of the beam, the rigid body modes and the elastic 
modes have been su to obtain the total response. A model 
of an Euler-Bernoulli beam resting on Winkler foundation has been 
subjected to impact loads using an impact testing machine and the 
responses such as deflection, strain velocity and acceleration have 
been measured with electronic instrumentation suited for shock and 
vibration. The analytical and experimental results are found to be in 
good agreement, thus showing the applicability of modal analysis 
and energy method to impact problems. The effect of foundation 
modulus is to increase the natural frequencies of the system. Howev- 
er, this effect diminishes as the mode number increases. The re- 
sponses such as deflection, strain and stresses in the beam increase 
with increasing —— of impact. If the system is overdamped the 
motion is aperiodic, and if the system is underdamped the motion is 
oscillatory. The beam response is greatly reduced by the damping in 
the foundation medium. From the present study it is observed that 
modal analysis is preferable to energy method. 


34999 (INIS-mf—3387) Structural design and dynamic analysis 
of nuclear reactor containments. Jaeger, T.A. (comp.). 
(Commission of the European Communities, Brussels (Belgium)). 
1975. age 

From 3 on structural mechanics in 
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Present actual experi in the structural of under- 
containments is limited to only four rather reactors all 
ted in Europe. Thus proposals for future underground reactors 
depend on the transposition of applicable design specifications, con- 
straints, and criteria from existing surface nuclear power plants to 
underground, and the use of many years of experience in the 
structural design of large underground cavities and cavity complexes 
for other purposes such as mining, hydropower stations etc. An 
pee of such considerations in a recent input for the Under- 
ground Containment sub-section of the Seismic Task Group Ri 
to the ASCE Committee for Nuclear Structures and Ma is 
presented as follows: underground concept considerations, siting 
criteria and structural selection, structural types, analytical and semi- 
analytical approaches, design, andother miscellaneous consider- 


ations. 


35000 (Juel—1327) ANIGAM: a computer code for the automat- 
ic calculation of nuclear group data. Baltes, B.; Kramer, E.; Lugen- 
heim, V. (Kernforschun age Juelich G.m.b.H. (Germany, F.R.). 
Inst. fuer Reaktorentwicklung). Aug 1976. 27p. (In German). NTIS 

(US Sales Only). 

The computer code ANIGAM consists mainly of the well- 
known programmes GAM-I and ANISN as well as of a subroutine 
which reads the THERMOS cross section library and prepares it for 
ANISN. ANIGAM has been written for the automatic calculation of 
microscopic and macroscopic cross sections of light water reactor 
fuel assemblies. In a single computer run both were calculated, the 
cross sections representative for fuel assemblies in reactor core 
calculations and the cross sections of each cell t of a fuel 
assembly. The calculated data were delivered to EXTERMINA- 
TOR and CITATION for following diffusion or burn up calcula- 
tions by an auxiliary programme. report contains a detailed 
description of the computer codes and methods used in ANIGAM, a 
description of the subroutines, of the OVERLAY structure and an 
input and output description. 


attachment region of hemispherical shells with attached nozzles. Part 
4c. Nonradial nozzle at 22-1/2 degrees 2.265 in. O.D. - 2.500 in. LD. 
4.00 in. penetration. Maxwell, R.L.; Holland, R.W. (T: ennessee Univ., 
Knoxville (USA). t. of Mechanical and ne 
Mar 1974. Contract W-7405-ENG-26;Sub-2203. 211p. (ME—7-72-3) 
Dep. NTIS $7.75. 

The report presents the results of investigations conducted on 
a nonradially attached nozzle of 2.625” O.D., 2.500” I.D., and 4.00” 
nominal penetration into the hemisphere. The nozzle is inclined at 22 
1/2° from a radial axis. Stress values for the following types of 
loadings are tabulated: (1) internal pressure applied to the hemi- 
sphere and nozzle assembly, (2) an axial load applied collinear with 
nozzle, (3) a pure torque applied in the radial plane of the nozzle, 
and (4) a pure bending moment or axial couple applied in various 
axial planes of the nozzle. The report presents various stress vs. 
profile curves. 


35002 (ORNL/Sub/2913—5) Dimensional control of buttweld- 
ing pipe fitting for nuclear power plant Class 1 piping systems. 
a E.C.; Moore, S.E.; Robinson, J.N. (Battelle Columbus 

Ohio (USA)). Nov 1976. Contract W-7405-ENG-26;SUB- 
NRC-INA-40-552-75. 62p. (PR—1/5-12). 
Dep. NTIS $4.50. 


Dimensional controls of wrought steel buttwelding fittings 
are examined from the standpoint of design adequacy. A fairly . 4 
number of fittings were purc from different manufacturers. 
dimensions of each fitting were measured and correlated along with 
additional information obtained from the manufacturers in an effort 
to establish “standard” shapes. This information and a critical exami- 
nation of the present ANSI standards is used to develop a "Supple- 
mentary Standard.” The Standard is intended to 
provide improved dimensional control and more complete design 
information for fittings used in Class 1 nuclear power plant piping 
systems. 


35003 (ORNL/Sub/4164—1) Shear strength of end slabs of 
prestressed concrete nuclear reactor vessels. Reins, J.D. Quiros, J.L. 
Jr.; Schnobrich, W.C.; Sozen, M.A. (Illinois Univ., Urbana (USA)). 
Jul 1976. Contract W-7405-ENG-26;SUB-4164. 158p. (UILU- 
ENG—76-2022). P 12;MF AO1. 

The report summarizes the ex; tal and part of the 
analytical work carried out in connection with an investigation of 
the structural strength of prestressed concrete reactor vessels. The 
project is of the Prestressed Concrete Reactor Vessel Program 
of the Ridge National Laboratory s; red by ERDA. The 
objective of the current phase of the work is to develop procedures 

to determine the shear strength of flat oy slabs of reactor vessels 
with penetrations. 


35004 (PB—257564) inspection with comput- 
erized . Final Falconer, D.G.; Gates, D.C. (Stan- 
ford Univ., Calif. (USA)). Jul 1976. 94p. NTIS $5.00. 
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Computerized tomography is a revolutionary method of x-ray 
imaging that uses a digital computer to produce cross-sectional 
images of x-rayed bodies. The contract work reported examined the 
technical feasibility of inspecting reactor a (especially 
pipe welds and fuel rods) with this imaging technique. Laboratory 
experiments, computer simulations, and engineering analyses were 
used to determine the technical, logistic, and economic attractiveness 
of the inspection procedure. The research effort suggests that com- 

terized tomography can locate, size, and analyze small (1%) flaws 
in reactor piping and fuel rods with great reliability. Because the 
tomographic technique produces television-type images of the reac- 
tor component, both visual and automatic flaw detections are possi- 
ble. A permanent and objective record of the inspection effort is 
obtained by magnetically recording the tomographic imagery. Such 
records also allow detection of progressive change in pipe condition. 
The logistics (e.g., radiation hazards) and economics (e.g. inspection 
costs) of the technique also appear sound. (GRA) 


.Pressure suppression type container for a nuclear reactor. 
Hamada, K. (to Hitachi Ltd., Tokyo (Japan)). Japanese Patent 1975- 
27,151/B/. 31 Jul 1970. 4p. (In Japanese). 

Disclosed is a compact pressure suppression type reactor 
container for a nuclear reactor, characterized in that both the 
drywell and pressure suppression chamber are housed in a single 
reactor container with a partition disposed therebetween adapted so 
as to absorb thermally induced distortion and high pressures during 
accidents. A supporter is fixed to the inner wall of the reactor 
container and adapted to slidably support the partition through the 
intermediary of rollers, thus enabling differences in thermal expan- 
sion to be absorbed. Sealing at this sliding section is achieved 
through the page of a seal skirt which is freely deformable to 
compensate for distortion and mounted to the upper side of the 
partition so as to directly contact the reactor container. This ar- 
rangement completely eliminates leakage while absorbing the differ- 
ence in thermal expansion between the partition and supporter and 
provides a structure designed to withstand earthquake loads and 
upward reaction forces due to accidental release of pressure at the 


vent pipes. 


35006 (VZKG-P—63/1974) Strength-dimensioning of steam 
for nuclear power plants. Hoeger, R. Translation of 
Waerme; No. 5, 125-131(1971). 13p. (In Czech). TIC. 

Stress analysis is made of steam generators for nuclear power 
plants. The state of stress of the individual basic elements of the 
steam generators (drums, pipes, bottoms, etc.) is classified and the 
procedure is recommended for the computer testing of the stress, 
respecting not only the basic types of stationary stress (internal 
overpressure, thermal stress, etc.) but also dynamical phenomena 
(fatigue analysis). 


35007 Response of structures under random loading conditions. 
Ghamian, M.M. (Ferco Engineering, Whitby, Ontario, Canada); 
Krishnasamy, S. (Ontario Hydro Research Lab., Toronto (Canada)); 
Sherbourne, A.N. (Waterloo Univ., Ontario (Canada)). pp v.5 p.L5/ 
3 1-15 of In Structural mechanics in reactor technology. Jaeger, 
T.A. (comp.) (Bundesanstalt fuer Materialpruefung, Berlin (Ger- 
many, F.R.)). Amsterdam, The Netherlands; North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

In this paper the memory model concept is applied to study 
the response of structural beam components under randomly applied 
loads. Appropriate moment-curvature relationships are first devel- 
oped from cyclic deformation tests on flexural sections deterministic 
loading conditions. These relationships are then applied by using 
memory model concept to predict the response of mild steel cantile- 
ver beams under random loading and the results are compared with 
experiments. Good agreement was obtained, the maximum differ- 
ence between predicted and measured load being about 12 per cent. 
The lives of cantilever beams under random loading conditions are 
also predicted and the results agree well with experiment; the 
maximum and minimum ratios of predicted life over experimen- 
tal values were 95 per cent and 72 per cent respectively. 


35008 Containment penetration design criteria and implementa- 
tion. Perry, R.F.; Rigamonti, G.; Dainora, J. (United Engineers and 
Constructors, Inc., Philadelphia, Pa. (USA)). pp v.4 p.J3/5 1-10 of In 
Structural mechanics in reactor technology. Jaeger, T.A. (comp.) 
(Bundesanstalt fuer Materialpruefung, Berlin (Germany, F.R.)). Am- 
sterdam, The Netherlands; North-Holland (1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

A rational design criteria is presented which serves as a basis 
for the design and analysis of containment piping penetrations. The 
criteria includes the effect of temperature as well as mechanical 
loads for the full range of plant conditions. With this criteria various 
penetration flued head designs have been compared and optimization 
achieved. Sleeve wall dimensions and containment loads have been 
determined without reference to piping configuration. An interac- 
tion theory which allows the lagieneuedion of the criteria for the 
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determination of design loads and minimum sleeve wall thickness. 
The interaction theory developed applies to elastic-perfectly plastic 
cylinders (pipes and sleeves) and accounts for the simultaneous load 
resultants of transverse shear force, bending moment, torsional 
moment, and axial force in addition to internal pipe pressure. Appli- 
cation of the theory developed to the determination of sleeve thick- 
ness and containment design loads is presented in detail. 


35009 Containment shell of prestressed reinforced concrete for an 
atomic power station. Sverdlov, P.M.; Belyznichev, A.K.; Belokhin, 
S.L. Beton Zhelezobeton; No. 3, 32-36(Mar 1975). (In Russian). 

Design problems are elucidated of containment shells of pres- 
tressed reinforced concrete for an atomic power station being erect- 
ed in the Soviet Union for the first time. The methods are described 
and the result are presented of experimental and theoretical investi- 
gations into the containment shell operation. The study was carried 
out using a prestressed reinforced concrete model under the action 
of 1.5-6.76 atm. ex. gauge pressure and preliminary stress. The results 
are given of the structure static calculations performed by different 
methods. Theoretical data are correlated with experimental ones. 
Some suggestions are given on designing containment shells for 
atomic power stations. 


35010 Method and material for removing iodine from residual 

gases, especially those of nuclear reactors. Goldsmith, J.M.; O'Hara, 

D.K.; Rivers, R.D.; Pasha, Mohiuddin; Fowler, E.E. (to American 

~ oy Co.). French Patent 2,284,958/A/. 3 Apr 1975. llp. (In 
rench). 

Available from Institut National de la Propriete Industrielle, 
Paris (France); priority claim: 18 Jul 1974, US. 

A method for removing the radioactive iodine and radioac- 
tive organic iodides from a current of residual gas containing iodine 
and iodides is described. It consists of passing a current of residual 

containing iodine and iodides through a bed of adsorbant ceram- 
ic matter, of specific area around 10 to 250m?/g, impregnated with a 
metallic salt. Degassing takes place at a temperature between about 
100 deg and 150 deg C at a pressure between 4 and 5mm mercury 
and lasts about 2 to 12 hours. The ceramic matter is chosen from the 
group including silica and a mixture of silica and alumina. The silica 
is an earth in extruded form. The silica-alumina mixture is in unwo- 
ven fibrous matter or granular form. 


35011 Grab for rod-shaped parts of a nuclear reactor. Mohm, F. 
(to Internationale Atomreaktorbau G.m.b.H. (INTERATOM), Bens- 
berg/Koeln (Germany, F.R.)). German(FRG) Patent 1,781,449/C/. 
17 Apr > 2p. (In German). 

1 fig. 


Grabs for rod-shaped parts of nuclear reactors (e.g. fuel, 
moderator, and control rods) should be maintenance-free as far as 
possible, and a load held by the grab should be held safely even if 
one of the coupling elements should break. The invention now 
proposes toothed racks to be attached to the ends of the coupling 
elements, in particular in liquid-metal cooled reactors. These toothed 
racks mesh with a toothed gear carried in the movable grab housing. 
Clamping jaws on the grab housing may be opened and closed by 
means of cams attached to them and by means of stops on the 
toothed racks. Toothed racks are also suitable as coupling elements. 


35012 Joint of inner bearing jacket outlets with output nozzles of 
nuclear reactor pressure vessel. Kobera, Z. Czech Patent 158,873. 15 
Jul 1975. 3p. (In Czech). 


The invention claims a method of joining the inner bearing 
jacket outlet holes and the reactor pressure vessel outlet holes by a 
bellows provided with end rings. The bellows is provided with a 
free sealing sleeve with a spherical sealing surface at one end and 
with a reducing ——s removably connected with the inner 
jacket, at the other end. 

35013 Off-gas recirculation for nuclear reactors. Eppler, 


system 
M.; Lade, H.J. (to Kraftwerk Union A.G., Muelheim an der Ruhr 
(Germany, F.R.)). German(FRG) Patent 2,338,044/B/. 2 Oct 1975. 
p. (In German). 


ig. 

According to the invention, it is suggested to provide a buffer 
vessel in the ring main of the off-gas recirculation system for off- 
gases of a nuclear reactor to which all chambers or vessels which 


may contain radioactively contaminated gases are connected, within 
the connection line to outside air. This is to prevent the immediate 
release of an appreciable amount of gas to the outside air due to 
pressure variations conditioned by the —- of operations - e.g. 
on the filling of the coolant storage. the improvement, the 
released gas may be reduced to the amount of gas co: ing to 
the leakage gas flow entering the ring mains system. 


35014 Method of connecting 
of the pressure vessel of a nuclear reactor. (to Siempelkamp Giesserei 
K.G., Krefeld (Germany, F.R.)). German(FRG) Patent 2,428,541/ 
B/. 16 =" 3p. (In German). 
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Disclosed is a method of ing a metallic liner to the 
inner surface of the pressure vessel of a nuclear reactor, which has a 
statically predetermined pressure bias —- circumferential direc- 
tion, the liner being produced before or after the production of the 
pressure vessel wall and being spaced from the inner wall of the 

ressure vessel and the bias being transferred to the pressure vessel 
in such a manner that it will not be transferred to the liner and only 
thereafter will space between inner wall of the pressure vessel be 
filled with supporting concrete. 


35015 Process for treating tritiated water. O’Brien, C.J. (to 
Aerojet-General Corp). French Patent 2,290,744/A/. 17 Oct 1975. 
9p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France); priority claim: 7 Nov 1974, US. 

A process for extracting tritium for the cooling water of a 
nuclear reactor is described. It consists in obtaining a medium with a 
high level of tritium by transferring tritium from the cooling water 
of the reactor to an acceptor product having an affinity for tritium 
greater than the affinity of water for tritium and to extract the 
tritium from this concentrated medium. 


35016 Prestressed-concrete pressure vessel. (to Dyckerhoff und 
Widmann A.G., Muenchen (Germany, F.R.)). German(FRG) Patent 
ae 20 Nov 1975. 4p. (In German). 

igs. 


Disclosed is a pre-stressed-concrete pressure vessel in the 
form of a rotating body for a nuclear reactor, with annular clamping 
elements combined in groups, arranged in several layers inside an 
external wall portion in radial direction, which are stressed by 
widening of the rings thus formed as a result tightening radial 
clamping elements - arranged symmetrically to the groups of annular 
clamping elements,gaging these and clamped on their outer side to 
the outer side of the wall - and embedded in concrete in the stressed 
State. 


35017 Turbines of the Kharkov turbine plant for atomic energy 
plants and the problems arising in them. Kosyak, Yu.F.; 
Sukhinin, V.P. Izv. Akad. Nauk SSSR, Energ. Transp.; No. 2, 113- 
123(1976). (In Russian). 

The authors describe the design of powerful moisture-steam 
turbines manufactured and designed at the Khar’kov Turbine Plant 
for atomic electric power plants. They pay attention to the special- 
ists and scientific staff working in the field of turbine construction 
and in neighboring fields, to the necessity of solving the basic 

roblems associated with the use of moist steam in the turbines, to its 
se volume consumption, and to other characteristic conditions of 
operation of such turbine installations. 


Recent tendency of the valves for nuclear power plants. 
Yamanari, K. (Okano Valve Mfg. Co. Ltd., Kitakyushu, Fukuoka 
(Japan)). Genshiryoku Kogyo; 22: No. 1, 50-56(Jan 1976). (In Japa- 
nese 


Many valves are used in nuclear power stations, and the 
demand for valves is expected to increase in the refining, enriching 
and reprocessing facilities for nuclear fuel and the disposal facility 
for radioactive wastes. The technical development of the valves 
required for the development of new type of reactors is also impor- 
tant. The rapid expansion of nuclear power generation was planned 
taking the opportunity of the oil shock in 1973, but the conscience of 
eg nuisance and the stagnation of power demand due to recession 

rake the development, and the valves for nuclear power generation 
suffered from the social and economical pressures also. The statistics 
on the troubles of the valves for nuclear power generation were 
reported in 1974, and the ae is going to be tightened regard- 
ing the improvement of valve quality. The troubles of the valves 
having occurred most frequently were the loss of function to act. It 
is desirable to test the valves for nuclear power plants in the state 
simulating the practical conditions. The development research is in 
progress at present on the construction of no leak shaft seals, 
hoil packing, the safety valves for BWRs, the non-return valves 
‘or PWRs, and the measures to radiation exposure at the time of 
valve inspection. It is desirable to improve the design of the valves 
so that the maintenance operation can be automated easily. 


35019 Optimization of starting of turbines of NPP by the math- 
ematical method. Leizerovich, A.Sh.; Kirillov, V.B. (Vse- 
soyuznyj Nauchno-Issledovatel’skij Teplotekhnicheskij _Inst., 
roy peed eo Teploenergetika (Moscow); No. 2, 32-36(Feb 1976). 
ussian). 
For English translation see the journal Therm. Eng. 


35020 Influence of some heat 
ity of water-cooled reactor 


engineering factors 
systems. Rassochin, N.G. (Moskovskij 
Ehnergeticheskij Inst. (USSR)). Energietechnik; 26: No. 3, 98- 
, F tg A ineeri i of the TU 
rom 6. power t jum 
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___ For investigating the reliability of water cooled reactors heat 
Pe gy factors influencing the coolant circuits have to be stud- 

. The properties of some reactor materials in relation to heat 
physical processes in the reactor are discussed. Corrosion, vibrations, 
critical heat load of heat exchanger surfaces, application of carbon 
steels in order to reduce cost radiation doses in comparison t> 
chromium-nickel steels, and coolant purity are reviewed. 


35021 Welding nuclear reactor internals of austenitic stainless 
steels. Peloso, G.P. (Ansaldo S.p.A., Genoa (Italy)). Zvaranie; 25: 
No. 5, 136-141(May 1976). (In Slovak). 

From International summer school of welding; Tatranska 
Lomnica, Czechoslovakia (1975). 

A detailed analysis is made of the current possibilities of 
welding reactor internals of austenitic steels on the example of a 
BWR. Attention is devoted to the pre-treatment of various types of 
welded parts before welding, to welding techniques, preparations, 
inter-crystalline corrosion, heat treatment, methods for measur- 
ing dimensions during welding and after and to the control of welds. 

manufacture of reactor internals helps improve the knowledge 
of the technical and metallurgical aspects of welding austenitic 
stainless steels. 


35022 Shielding concretes - economic problems. Buchheim, S. 
(VEB Bau- und Montagekombinat Kohle und Energie, Dresden 
(German Democratic Republic)). Bauplanung-Bautech.; 30: No. 6, 
286-288(Jun 1976). (In German). 

Shielding of gamma radiation and neutrons has an essential 
effect on the total costs of a nuclear power plant. In determining the 
concrete density with regard to the economy of radiation protection 
installations it is necessary to consider the technical costs of the 
installation, which like the concrete costs depend on the concrete 
density too. The paper deals with the shielding of gamma radiation 
reporting on added materials, materials costs and production costs. 


35023 Dynamic analysis for design criteria for underground nu- 
clear reactor containments. Reddy, D.V.; Kierans, T.W. Nucl. Eng. 
Des.; 38: No. 2, 177-205(Aug 1976). 

From International seminar on extreme load conditions and 
limit analysis procedures for structural reactor safe; and con- 
tainment structures; Berlin, Germany, F.R. (8 Sep 1975). 

The paper is based on i) the recent input of the authors for the 
Underground Containment Sub-Section of the Seismic Task Group 
Report of the ASCE Committee for Nuclear Structures and Materi- 
als, and ii) parametric studies carried out by the first author on the 
principal undergound concepts. The extensive work on aseismic 
design of above-ground reactors and recent studies on missile impact 
effects, aircraft impact, blast effects due to chemical explosions, 
reactor core melt-down and tornadoes indicate the advantages of 
underground siting with inherent general reduction of complexity of 
seismic amplification and benefits of structural and biological integri- 
ty. Other advantages are possibilities of urban siting, ecological 


’ considerations, reduced effects on the landscape, ability to design 


three-dimensionally, separation of component facilities, support ca- 
pability to equipment, reduced power transmission costs, increased 
number of acceptable units and power capability from a sin 
location, and reduction of decommissioning problems. In view of t 
limited actual ay aang | in the structural design of underground 
containments (only four European reactors), the is are based 
on a) the transposition of applicable design specifications, constraints 
and criteria from existing surface nuclear power plants to under- 

und, and b) the use of many years of experience in the structural 

ign of — underground cavities and cavity complexes for other 
purposes such as mining, hydropower stations etc. 


pressure 
(American Society of Mechanical Engineers, New York); Mayer, 
K.H.; Stokes, J.W. (Kemper S.A., Liege (Belgium)). Energie; 28: No. 
9, 255-257(Sep 1976). (In German). 

1 tab.; 10 refs. 

In order to increase the safety of power plants, some years 
ago the AEC and the ASME have asked all producers for a quality 
assurance pro which they called ‘Quality Assurance’. This 
became one of the premises to obtain the a permit. In recent 
times, this draft is applied to components of fossil power plants 
in a similar form. Thus, ‘quality assurance’ became a _— which was 
very often discussed in publications and on meetings. Regarding the 
increasing importance, a summarizing description of ‘quality assur- 
ance’ seems useful for the general understanding. 


35025 Operators trade experience at nuclear pump and valve 
maintenance seminar. Power (N.Y.); 120: No. 9, 93-97(Sep 1976). 

Highlights are 1. ym of a nuclear pump and valve mainte- 
nance seminar attended by maintenance personnel. Maintenance 
problems and recommendations for solutions are reviewed for cool- 
ant pumps, feedwater Bey: auxiliary pumps, pump controls and 
instrumentation, and valves. (DG) 


35026 Shock restraint for nuclear fluid lines is fast-developing 
area of piping support. Erikson, H. Power (N. Y.); 120: No. 9, 100-101, 
103, 105, 107(Sep 1976). 
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Design innovations and changing requirements for nuclear 
pipe restraint systems are highlighted. (DG) 


Selection of shield design objectives. Goddard, A.J.H. 
(Imperial Coll. of Science and Technology, London (UK). Nuclear 
Power Group); Lakey, J.R.A.; Rowe, A.D. Health Phys.; 31: No. 4, 
389-390(Oct 1976). 

Design objectives and the factors which have to be consid- 
ered when specifying the shielding of radiation facilities are exam- 
ined. In particular the comparatively high radiation field gradients 
found near reactor shield surfaces make it necessary to take account 
of the workers expected positions when setting reactor shield design 
criteria. This proposition has been considered by optimising a reac- 
tor shield which has to protect 25 men whose occupancy is distribut- 
ed over 25 areas adjacent to 25 shield elements, according to a work 
schedule. These optimisation calculations are discussed and it is 
shown that they permit constraints on shield design to be identified 
and the design objectives, such as area limits, to be ‘costed’ in terms 
of shield weight. This approach encourages the designer to share the 
benefits of the shielding between the workers who are to be protect- 
ed and ensures that changes in shield weight are made where they 
will be most effective. 


35028 Quality control in welding reactor components. Bei 
N.H.H. (Neratoom N.V., The Hague (Netherlands)). 
42: No. 11, 223-235(Nov 1976). (In Dutch). 

The safety and reliability aspects of reactors and reactor 
components are discussed in view of thorough quality control in all 
stages of design and construction. Attention is drawn to non-destruc- 
tive methods. Here distinction is made between system-bound and 
object-bound quality control. The SNR 300 Calcar nuclear power 
station is used as an example, but only concerns reactor components 
fabricated in the Netherlands. 


35029 Reliability of non-destructive tests with regard to failure 
detection and failure size determination and permissible failure sizes in 
components of primary coolant circuits. Figlhuber, D.; Bartholome, 
G.; Engl, G. (Kraftwerk Union A.G., Erlangen (Germany, F.R.)). 
pp 744-747 of In Reaktortagung, Mannheim, 29.3.-1.4.1977. Sektion 
Komponenten. Eggenstein-Leopoldshafen, Germany, F.R.; 

ZAED (1977). (In German) 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar 1977). 

4 figs.; 3 refs. Short communication only. 


35030 ee measurements in platings. Hofer, G.; 
Bender, N. pp 748-751 of In Reaktortagung, Mannheim, 29.3.- 
1.4.1977. Sektion 5: Komponenten. Eggenstein-Leopol dshafen, Ger- 
many, F.R.; ZAED (1977). (In German) 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar 1977). 
2 figs.; 7 refs. Short communication only. 


— Conclusions to be drawn from reliability analyses 
tor protection systems. Nieckau, E. (Gesellschaft fuer Reaktorsicher- 
heit m.b.H. (GRS), Garching/Muenchen (Germany, F.R.)). pp 310- 
313 of In Reaktortagung, Mannheim, 29.3.-1.4.1977. Sektion 2: Si- 
cherheit kerntechnischer Anlagen. Eggenstein-Leopoldshafen, Ger- 
many, F.R.; ZAED (1977). (In pte 
From Reactor congress 1977; Mannheim, Germany, F.R. (29 


of reac- 


Mar 1 


977). 
2 figs.; 2 refs. Short communication only. 


during 

and in-service inspections of Rehrmann, M.; 
Gutmann, G. (Krautkraemer G.m.b.H., Koeln (Germany, F.R.)). 
841-843 of In Reaktortagung, Mannheim, 29.3.-1.4.1977. Sektion 
Bau und Betrieb von Kernenergieanlagen. Eggenstein- Leupetuhe- 
fen, Germany, F.R.; ZAED (1977). (In German) 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar 1977). 

Short communication only. 


35033 Safety of components under pressure. Trumpfheller, R. 
(Rheinisch-Westfaelischer Technischer Ueberwachungs-Verein e.V., 
Essen (Germany, F.R.)). pp 760-762 of In Reaktortagun Mann- 
heim, 29.3.-1.4.1977. Sektion 5: Komponenten. E 
shafen, Germany, F.R.; ZAED (1977). (In German) 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar 1977). 

Short communication only. 
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REFER ALSO TO CITATION(S) 34099, 34500, 35116 


35034 (AECL—5233) Theoretical basis for a transient thermal 
stress analysis of nuclear reactor fuel elements. Hsu, 
T.R.; Bertels, A.W.M.; Banerjee, S.; Harrison, W.C. (Atomic 
Energy of Canada Ltd., Pinawa, Manitoba. Whiteshell Nuclear 
Research Establishment). Jul 1976. 67p. NTIS (US Sales Only). 
The report presents the theoretical basis for a transient ther- 
mal elastic-plastic stress analysis of a nuclear reactor fuel element 
subject to severe transient thermo-mechanical loading. A finite ele- 
ment formulation is used for both the non-linear stress analysis and 
thermal analysis. These two major components are linked together 
to form an integrated program capable of predicting fuel element 
transient behaviour in two dimensions. Specific case studies are 
presented to illustrate capabilities of the analysis. 


35035 (CEA-N—1901) Power and combustion rate determina- 
tion of irradiated nuclear fuels at Osiris by in pile gamma spectrom- 
etry. Musso, J.F. (CEA Centre d’Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France). Services des Piles; Paris-11 Univ., be . 
ony. (France)). 28 Jun 1976. vp. (In French). NTIS (US' Sales 

y, 


Thesis. 

The OSIRIS reactor is a particularly well suited tool for the 
study of the various types of reactors, either in normal operation or 
under emergency conditions. Among the reference 
which allow a comparison between irradiation conditions in an 
experimental and a power reactor, the specific burn-up and the 
— are of importance. until now, no single method of power and 

urn up measurement could give simultaneously precise results and 
fast measurements without destroying the fuel itself. Hence the 
incentive to make use of in-pile gamma fuel scanning to provide an 
overall answer to these questions. Chapter 1 reviews the most 
important experimental methods of determination of the specific 
burn up and of irradiation power and a summary of the principles oad 
in-pile gamma fuel scanning. Chapter 2 describes the too! 
culation and the experimental apparatus used in ths 
study. Chapter 3 is concerned with the Gascelaaiain of the specific 
burn in-pile fuel scanning. Chapter 4 describes the 
method of determination of the irradiation power and gives the first 
results. 


35036 (KFK—2262, pp 216-232) Investigations on the mechani- 
cal behavior of Zircaloy material at high temperatures. 
Bocek, M.; Petersen, C.; Schweiger, W. (Kernforschungszentrum 
Karlsruhe (Germany, FR). Inst. fuer Material- und Festkoerper- 
Jun 1976. German). 

figs. 


Ia Semiannual report 1975/2. 
Isothermal burst tests on Zircaloy-4-cladding were initiated at 
Pg yh of 800°C and 900°C. At times of exposure of 30 sec, 
deformation rates at 900°C and an internal pressure of 35 
fp circumferential strains of 80% were : 


35037 (PB—253717) Thermographic imaging of nuclear fuel rods. 
Final report. Honey, R.C.; Falconer, D.G. (Stanford Research Inst., 
Menlo Park, Calif; (US A). Electromagnetic Sciences Lab.). Jan 
1976. 49p. NTIS $4.00. 

A novel thermographic tec! ue is discussed for the nondes- 
tructive testing of nuclear fuel rods. technique can sense the 
spacings between the metallic cladding and the uranium oxide 
within the rod. The principle used is to electrically heat the metallic 
cladding in a time short com to all thermal relaxation times, 
then observe the differential t patterns on the surface of the 
cladding as they —_ develop and then fade away with time. 
These patterns can be correlated with different gap spacings, with a 
spatial resolution on the order of the cladding thickness. (GRA) 


35038 Nuclear fuel quality assurance. Proceed- 
- series. Proceedings of a seminar. (International Atomic Energy 
Agency, Vienna (Austria)). 1976. 488p. (In several languages). 

on assurance; 

are 0) paper separately 


35039 Behavior of fission products in UO. and (U,Pu)O, fuel 
elements. Javed, N.A. (Pakistan Inst. of Nuclear Science and Tech., 
aon i); Lambert, J.D.B. Nucleus (Karachi); 12: No. 3, 4, 3- 
The behavior of gaseous and solid fission products in Urania 
and Urania-Plutonia based fuel elements is reviewed. The modes of 
telease of fission and fuel swelling due to retained fission gases 
are described. significance of solid fission products in the 
swelling of fuels is also outlined and a discussion is given of the 
cladding by fission products during irradiation. 
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35040 Optimal pin enrichment distributions in nuclear reactor 
fuel bundles. Lim, E.Y. Stanford, CA; Stanford Univ. (1976). 209p. 
University Microfilms Order No. 76-26,031. 

Thesis (Ph. D.). 

A methodology has been developed to determine the fuel pin 
enrichment distribution that yields the best approximation to a 
prescribed power distribution in nuclear reactor fuel bundles. The 
problem is formulated as an optimization problem in which the 
optimal pin enrichments minimize the sum of squared deviations 
between the actual and prescribed fuel pin powers. A constant 
average enrichment constraint is imposed to ensure that a suitable 
value of reactivity is present in the bundle. When constraints are 
added that limit the fuel pins to a few enrichment types, one must 
determine not only the optimal values of the enrichment types but 
also the optimal distribution of the enrichment types amongst the 
pins. A matrix of boolean variables is used to describe the assignment 
of enrichment types to the pins. This nonlinear mixed integer pro- 
gramming problem may be rigorously solved with either exhaustive 
enumeration or branch and bound methods using a modification of 
the algorithm from the continuous problem as a suboptimization. 
Unfortunately these methods are extremely cumbersome and compu- 
tationally overwhelming. Solutions which require only a moderate 
computational effort are obtained by assuming that the fuel pin 
enrichments in this problem are ordered as in the solution to the 
continuous problem. Under this assumption search schemes using 
either exhaustive enumeration or branch and bound become compu- 
tationally attractive. An —- of the Hooke—Jeeves pattern 
search technique is shown to be especially efficient. 


35041 Concepts of nuclear quality assurance. Randers, G.; 
Morris, P.A.; Pomeroy, D. (Scandpower A/S, Kjeller, Norway). pp 
3-13 of In Nuclear fuel quality assurance. Vienna; International 
Atomic Energy Agency (1976). 

From IAEA —— on nuclear fuel quality assurance; 
Oslo, Norway (24 May 1976). 

See STI/PUB—435; CONF-760528—. 

While the safety record of the nuclear industry continues to 
be excellent, the forced outage rates for recent years continue to be 
15% or more. Quality assurance, therefore, needs to be applied not 
only to nuclear safety matters, but to the goals of increased produc- 
tivity and reduced construction and operating costs. Broadening the 
application of the general concept of quality assurance in this way 
leads to the introduction of reliability technology. The total activity 
might better be called reliability assurance. t effective quality 
assurance systems do pay off is described by examples from the 
utility industry, from a manufacturer of instruments and systems and 
from the experience of Westinghouse Electric Company's manufac- 
turing divisions. The special situation of applying quality assurance 
to nuclear fuel is discussed. Problems include the lack of a fully 
developed regulatory policy in this area, —— understanding 
of the mechanism for pellet-clad interaction failures, incomplete 
access to manufacturers design and process information, inability to 
make desirable changes on a timely basis and inadequate feedback of 
irradiation experience. 

35042 Approach to total quality assurance. Archer, L.G. (British 
Nuclear Fuels Ltd., Springfields, Eng.). pp 15-28 of In Nuclear fuel 
Wa Atomic Energy Agency 


Oslo, Norway (24 May 1976). 
See STI/PUB—435; CONF-760528—. 
Total Quality Assurance must be based on i 
three quality functions: effective quality control, competent ee 
app 


. pp 53-58 of In Nuclear fuel quality 
assurance. Vienna; International Atomic sy! Agency 1976). 
quality assurance; 


From IAEA sym 
Oslo, Norway (24 May 1976). 

See STI/PUB—435; CONF-760528—. 

What are the customer's Quality Assurance requirements 
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problem is that customers have to satisfy differing national legisla- 
tive, economic and commercial requirements and, like all discetning 
customers, wish to reserve the right to satisfy their own needs, 
which are very often highly specialized. The CEGB is aware of this 

lem and is actively co-operating with most of the national and 
international authorities who are leading in this field, with a view to 
ppc ene pew of requirements, but now there still remains 
the problem of satisfying national custom and practice. 


35044 Regulatory viewpoint on nuclear fuel quality assurance. 
Tripp, L.E. (Nuclear Regulatory Commission, Washington, DC). pp 
59-75 of In Nuclear fuel quality assurance. Vienna; International 
lear fuel quality 

rom symposium on nuc assurance; 
Oslo, Norway (24 May 1976). ’ 

See STI/PUB—435; CONF-760528—. 

Considerations of the importance of fuel quality and perfor- 
mance to nuclear safety, “as low as reasonably achievable” release of 
radioactive materials in reactor effluents, and past fuel performance 
problems demonstrate the need for strong regulatory input, review 
and inspection of nuclear fuel quality assurance programs at all 
levels. Such a regulatory ‘ce is being applied in the United 
States of America by the US Nuclear Regulatory Commission. 
Quality assurance requirements are contained within government 
regulations. Guidance on acceptable methods of implementing por- 
tions of the quality assurance program is contained within Regula- 
tory Guides and other NRC documents. Fuel supplier — assur- 
ance program descriptions are reviewed as a part of the reactor 
licensing process. Inspections of reactor licensee control of their fuel 
vendors as well as direct inspections of fuel vendor quality assurance 
programs are conducted on a regularly scheduled basis. 


81-97 of In Nuclear fuel quality assurance. Vienna; 
Atomic Energy Agency (1976). (In French) 

From IAEA —— on nuclear fuel quality assurance; 
Oslo, Norway (24 May 1976). 

See STI/PUB—435; CONF-760528—. 

By establishing correlations between rejection level and fabri- 
cation parameters, quality assurance can guide corrective action for 
improving the consistency of fabrication and the reliability of fuel 
elements. The author cites examples relating to the quality of the 
uranium in metallic fuels, the influence of the parent metal on the 
welding of zirconium alloys, the behavior of the springs inside the 
cladding during the welding of plugs and the behavior of uranium 
oxide pellets. 


35046 Use of the statistical methods of variance analysis in the 
qualification of the suppliers of nuclear fuel components. Senevat, J. 
(Framatome, Paris-la-Defense, France). pp 101-109 of In Nuclear 
fuel quality assurance. Vienna; International Atomic Energy Agency 


quality 
(Societe Industrielle de Combustible Nucleaire, Veurey, France). pp 
; International 


Fi on nuclear fuel quality assurance; 
Oslo, Norway (24 May 1976). 

See S 'UB—435; CONF-760528—. 

The purpose of quality assurance of the suppliers of materials 
used in the fabrication of nuclear fuel is to determine, as accurately 
as possible, the capacity of a supplier to provide a product meeting 
certain prespecified requirements. The outcome of an assessment 
aulauly depends on the extent to which the requirements are met. 
If the matter rests there, however, part of the information available 
remains unused, for the relative influence of the various factors 
capable of affecting fabrication quality is not considered. This kind 
of problem can be dealt with effectively by statistical experiment 
planning. After briefly recapitulating the definitions and basic princi- 
ples governing the statistical use of experiment plans, the author 
gives two examples taken from the fabrication of PWR fuels: (1) A 
new UO, pellet fabrication operation involves certain peculiarities 
whose influence on the final quality of the product needs to be 
known. The problems raised by the use of -type batch furnaces 
are examined by organizing experiment plan tests. The conclusions 
drawn from the statistical analysis reveal certain sensitive points in 
the fabrication operation (especially furnace yo eg Special 
precautions can be taken on the basis of these conclusions. (2) Fuel 
assembly frames are made by an automatic seaming machine. The 
assessment of this equipment involves a systematic study of expan- 
sion dimensions by another type of experiment plan. The results of 
the statistical analysis show that it is the seaming tools which affect 
the dimensions most. The most critical tools are identified. Special 
inspection measures can be taken to check their wear. The author 
shows the importance of this type of study, which, going beyond 
mere checking for conformity, provides a better knowledge of and 
enables one to specify the critical fabrication factors. It is obvious 
that, with such better knowledge, one can guarantee the final quality 
of the product more effectively. 


35047 Performance assurance through experimental fuel testing. 
Hanevik, A. (OECD Halden Reactor Project, Norway). pp 111-119 


35045 Improvements in the consistency of fabrication and the 
. . (In French 
these functions the fuel supplier must regard each of his sub- 
contractors as part of his own works and ensure a common policy of 
motivated Quality Assurance throughout his own works and those 
of his suppliers. 
35043 General review of quality assurance system requirements. 
and 
to 
tries 
with _ technology availability it is significant to note that 
many of the documents, particularly those of the United States of 
America, were prepared for nuclear safety related plant, but the 
logic of these documents equally applied to heavy engineering 
projects that are cost effective, and this is the current thinking and 
eens within the CEGB (Central Electricity Generating Board). 
me documents have legislative backing, others rely on contractual 
so why does one continue to write more documents. The basic 
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of In Nuclear fuel quality assurance. Vienna; International Atomic 
Energy Agency (1976). 

From IAEA sym 
Oslo, Norway (24 May 1976). 

See STI/PUB—435; CONF-760528—. 

The ultimate performance assurance of a Dag fuel sy 
can only be after it has completed its duty cycle in the 
reactor system it has been designed for. However, given the lead 
times and economics connected with this type of large-scale testing, 
major parts of assurance testing have to be performed in test stations 
under simulated duty cycles. The continuous data stream from fuel 
tests performed in the Halden Reactor provides a large data base 
which can be and has been used to establish fuel rod design and 
performance criteria and correlations, and which is essential for 
verification of fuel rod mechanical, thermal and thermomechanical 
performance codes, both for normal and off-normal reactor oper- 
ation. Various results of such tests in relation to their objectives will 
be discussed. Though fuel tests lack the large statistical numbers 
obtained from post-irradiation examination of power reactor fuel, 
they have the advantage of a detailed performance history, and the 
two methods of information collection must be considered as com- 
plementary. When instrumented fuel tests are run prior or parallel to 
power reactor operation, they can be a valuable tool in performance 
and quality assurance. 


35048 Non-destructive method for determining the oxygen/metal 
ratio in plutonium-bearing nuclear oxide fuel. Vollath, D. (Institut 
fuer Material- und Festkorperforschung, Karlsruhe). pp 165-173 of 
In Nuclear fuel quality assurance. Vienna; International Atomic 
Energy Agency (1976). 

From IAEA i on nuclear fuel quality assurance; 
Oslo, Norway (24 May 1976). 

STI/PUB—435; CONF-760528—. 


ium on nuclear fuel quality assurance; 


As the existing methods for determination of the Oxygen/ . 


Metal ratio of oxide nuclear fuel containing plutonium are not 
sufficient, a new method was developed. This new method is based 
on EMF-measurement of the oxygen potential in the fuel pellets. 
This method is very fast, non-destructive and has the same absolute 
accuracy as the other known methods. Its relative error is much 
smaller than for all the other methods. 


35049 Checking of uranium enrichment in fuel pins. Hayet, L. 
(Centre d'Etudes Nucleaires de Fontenay-aux-Roses, France); Pillet, 
C. pp 175-189 of In Nuclear fuel quality assurance. Vienna; Interna- 
tional Atomic Energy Agency (1976). (In French) 

From IAEA — on nuclear fuel quality assurance; 
Oslo, Norway (24 May 1976). 

STI/PUB—435; CONF-760528—. 

Before guaranteeing that fuel elements will behave satisfacto- 
rily one must check the homogeneity of 7*°U enrichment of the 
uranium in each pin. In order to perform such checks, the authors 
chose the method based on the thermal and epithermal neutron 
activation of 7>U with delayed gamma counting. An automatic 
system was developed during the first half of 1975. The pin, moving 
at a constant speed, through an irradiation unit and then a 
measurement set-up. The former contains two sources, each with 350 
mu 8 of *?Cf. The measurement set-up consists basically of an 
annular scintillator and three photomultipliers. The signals from the 
photomultipliers are treated by an electronic unit associated with a 
computer. Counting is carried out over regular time intervals which 
can be varied from 0.1 s to 9.9 s. The pin s; can be varied from 
0.5 m/min to 6 m/min. The count rate is higher than 300,000 counts/ 
s. Under these conditions, the fissionable material content of a pin is 
known with a very high degree of precision and a pellet whose 
enrichment differs by more than 5% Gelative) can be distinguished. 
This checking procedure is reliable and fast, and the first system is in 
operation at Saclay, where it is used for checking the fissionable 
material content and the enrichment of LWR fuel pins. 


35050 Checking the soundness of tubes without rotation. 
Perdijon, J. (Centre d'Etudes Nucleaires de Grenoble, France). pp 
281-291 of In Nuclear fuel quality assurance. Vienna; International 
Atomic og Agency (1976). (In French) 

From IAEA a on nuclear fuel quality assurance; 
Oslo, Norway (24 May 1976). 

STI/PUB—435; CONF-760528—. 

Considerable time and resources can be saved by carrying out 
ultrasonic checks in line with eddy current checks, since only one 
rapid pass—by translation—of the tube being checked is sufficient. 
For this one uses annular transducers; the mirror which is interposed 
for the detection of transverse faults must be conical, while the one 
for the detection of longitudinal faults is helicoidal. The author 
describes a system consisting essentially of a tank with a mirror of 
each kind and an eddy current coil. Two years of experiments with 
cladding tubes of various materials and dimensions have shown that 
faults are detected, regardless of their location, with a sensitivity at 
least equal to that of conventional systems. Over one meter of tube 
per second can be checked. 


35051 Radiography with neutron beams for the pre- and post- 
irradiation testing of nuclear fuel. Hawkesworth, M.R.; Walker, J. 
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(Univ. of Birmingham, Eng.). pp 305-322 of In Nuclear fuel quality 
assurance. Vienna; International Atomic Energy Agency 1976). 

From IAEA —— on nuclear fuel quality assurance; 
Oslo, Norway (24 May 1976). 

STI/PUB—435; CONF-760528—. 

The techniques of radiography using neutron beams for test- 
ing nuclear fuel are introduced, with particular reference to the role 
of neutron sources based on powerful particle accelerators. Neutron 
radiography of fresh fuel can readily assure correct enrichment and 
assembly, while its use on irradiated fuel can determine a number of 
important characteristics more cheaply and quickly than by any 
other means. The study of dimensional changes produced by irradia- 
tion is —- the most ae application foreseen, but it ma 
also be used for assessing other effects such as cracking and plutoni- 
um segregation. The neutron radiography equipment developed for 
the Birmingham Dynamitron accelerator is given emphasis, since it 
is an excellent example of a non-reactor neutron source for radiogra- 

hy. Radio hs obtained with it are presented alongside those 
rom other facilities and point to the value of powerful accelerators 
for testing fuel and other reactor components. 


35052 Quality control of plutonium oxide fuel elements by neu- 
tron radiography. Maene, N. (C.E.N./S.C.K., Mol, Belgium); 
Tourwe, H.; Mostin, N.; Pelckmans, E. pp 323-331 of In Nuclear 
as _— assurance. Vienna; Internati Atomic Energy Agency 
1976). 

From IAEA ae on nuclear fuel quality assurance; 
Oslo, Norway (24 May 1976). 

STI/PUB—435; CONF-760528—. 

Neutron radiography was originally applied to inspection of 
highly radioactive material as irradiated reactor fuels. The neutron 
rok eS beam (direct method) at the BR 1 nuclear reactor of the 
C.E.N./S.C.K. at Mol has been set up and applied for non-destruc- 
tive quality control of plutonium oxide fuel elements manufactured 
at the Belgonucleaire plant at Dessel. The main purpose of the 
neutrographic method is the detection of Pu heterogeneities. This 
control is used on a statistical basis by Belgonucleaire for production 
monitoring and for control purposes to check conformity with the 
customer's specifications. 


35053 Nuclear fuel as a quality assurance problem. Smith, R.D. 
(Scandpower A/S, Kjeller, Norway). pp 453-466 of In Nuclear fuel 
4 assurance. Vienna; International Atomic Energy Agency 
From IAEA a on nuclear fuel quality assurance; 

Oslo, Norway (24 May 1976). 

STI/PUB—435; CONF-760528—. 

Fuel is unique as a QA problem both because it is the original 
source of radioactivity and because its manufacture and design is 
characterized by lack of extensive standards and a high degree of 
commercially proprietary technology. Further, the extensive fuel 
test programs under way and the large number of new design 
changes and operational restrictions based on fuel performance, give 
direct evidence that fuel quality assurance is not merely a matter of 
making sure that specifications are met, but making sure that specifi- 
cations themselves are in accordance with a rapidly changing perfor- 
mance technology. Not only is performance information in flux, but 
regulatory agency behavior towards fuel QA is not fully developed. 


35054 Support grid. Thome, P. (to Babcock-Atlantique Societe 
ome US Patent 3,996,102. 7 Dec 1976. Filed date 30 May 
1972. 6p. 

A grid or lattice structure for a nuclear reactor fuel element 
support in accordance with the invention includes two components 
that are successively joined by electron beam welding. Extruded 
cruciform bars which provide the lattice nodes and flat plates which 
interconnect these nodes are, for example, typical components. Elec- 
tron beam welding these components together avoids the need for a 
filler metal, and the welding sequence avoids distortion, thereby 
obviating the need for post machining operations. Consequently, the 
Go and bars can be provided with machined positioning or 

fastening fittings before the lattice is assembled. Illustratively, studs 

on the cruciform bars are used to join these bars to the elementary 
plates that form the individual components of a reactor coolant flow 
distribution plate. 1 claim, 13 figures. 


35055 Thermo and fluid dynamic subchannel analysis using the 
programme system VERA-TERA in consideration of the heat flux 
density distribution near the rod circumference. Farago, Z. (Kernfors- 
chungszentrum Karlsruhe (Germany, F.R.). Inst. fuer Reaktor- 
entwicklung). pp 11-14 of In Reaktortagung, Mannheim, 29.3.- 
1.4.1977. Sektion 1: Reaktorauslegung. Eggenstein-Leopoldshafen, 
Germany, F.R.; ZAED (1977). (In German) 

oi i) Reactor congress 1977; Mannheim, Germany, F.R. (29 


3 figs.; 8 refs. Short communication only. 


35056 Restructuring of carbide fuels in a radial temperature 
gradient. Sari, C.; Blank, H. (Commission of the European Commu- 
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nities, Karlsruhe (Germany, F.R.). European Inst. for Transuranium 
Elements). pp 534-537 of In Reaktortagung Mannheim, 29.3.- 
1.4.1977. Sektion 4: Brennelemente und Matcrialien. Eggenstein- 
Leopoldshafen, Germany, F.R.; ZAED (1977). 

"1977; Mannheim, Germany, F.R. (29 


3 figs.; 2 tabs.; 7 refs. Short communication only. 


35057 Quality assurance by a coordination of product specifica- 
tions between designer and . Schmitten, W. (Hochtempera- 
tur-Reaktor-Brennelement G. m.b.H. (HOBEG), Hanau (Germany, 
F.R.)). pp 602-605 of In Reaktortagung, Mannheim, 29.3.-1.4. 1977. 
Sektion 4: Brennelemente und Materialien. Eggenstein-Leopoldsha- 
fen, Germany, F.R.; ZAED wong (in German) 

congress 1977; Mannheim, Germany, F.R. (29 

1 fig.; 1 tab. Short communication only. 


35058 Determining plutonium particle sizes in uranium oxide- 
plutonium oxide fuel pellets. Vollath, D.; Pollanz, H. (Kernfors- 
chungszentrum Karlsruhe (Germany, F.R.). Inst. fuer Material- und 
Festkoerperforschung). pp 522-525 of In Reaktortagung, Mannheim, 
29.3.-1.4.1977. Sektion 4: Brennelemente und Materialien. Eggen- 
stein-Leopoldshafen, Germany, F.R.; ZAED (1977). (In German) 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar 1977). 

1 fig.; 1 tab.; 5 refs. Short communication only. 


35059 Measurement of the Pg densification of UO. under 
isothermal conditions. Assmann, H.; Kaspar, G. (Kraftwerk Union 
A.G., Erlangen (Germany, FR.)); Zimmermann, H. (Kernfors- 
chungszentrum Karlsruhe (Germany, F.R.). Inst. fuer Material- und 
Festkoerperforschung). pp 486-489 of In Reaktortagung, Mannheim, 
29.3.-1.4.1977. Sektion 4: Brennelemente und Materialien. Eggen- 
stein-Leopoldshafen, Germany, F.R.; ZAED (1977). (In German) 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar 1977). 

3 figs.; 2 tabs.; 8 refs. Short communication only. 


of inert fission gases 


35060 Permeation 
ding. Boeck, H.; Schwaiger, C. (Atomnetitut der Oesterreichisc 
Hochschulen, Vienna). Atomkernenergie; 29: No. 1, 70(1977). ‘ie 


). 
1 fig.; 1 tab.; 3 refs. Short communication only. 


35061 Resilient tension device in nuclear reactors. Knoedler, D.; 
Kropfl, H.; Steinke, A. (to Siemens Aktiengesellschaft). US Patent 
4,006,055. i Feb 1977. Filed date 10 Aug 1972. 6p. 

A nuclear power reactor has an active zone in which a 
urality of fuel elements containing a large number of fuel rods are 
Id between two grid plates. A tension device is disclosed which is 

provided for each fuel element and holds the same between the grid 
plates. The tension device includes a resilient pressure arrangement 

between one of the grid plates and the end portion of the 
fuel element facing the one grid plate for holding the fuel element 
against the other one of the grid plates. 3 claims, 10 figures. 


CONTROL SYSTEMS 
REFER ALSO TO CITATION(S) 35149 


35062 (AECL—5102) Additional shutoff rod experiments in 
ZED-2. Okazaki, A.; Jones, R.T. (Atomic Energy of Canada Ltd., 
Chalk River, Ontario. Chalk River Nuclear Labs.). Mar 1975. 11p. 
NTIS (US Sales Only). 

Errata slips enclosed. 

Measurements were made of the interaction of two absorbers 
or shutoff rods separated by one lattice pitch (27.3 cm). The curved 
plate and channel absorbers studied in earlier experiments (AECL-- 
4831) were used. The reactivity effects were determined by critical 

tt and period measurements. Flux distributions on the absorber 
ace and throughout the reactor core were obtained. 


35063 (AECL—5390) Calculation of axial flux distribution in 
CANDU fuel bundles. Dormuth, K.W. (Atomic Energy of Canada 
Ltd., Pinawa, Manitoba. Whiteshell Nuclear Research Establish- 
ment). — 21p. NTIS (US Sales Only). 


evaluation. In 
Fn Mux near the end ofthe elements sa 
determination of a reactor’s critical power 
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ratio. The discrete-ordinates method is compared with experiment 
for a fuel bundle which admits a 2-D representation, and a method is 
—— for dealing with designs requiring a 3-D calculation. The 

method is compared with experiment for a bundle with stag- 
gered plenums. 


= (INIS-mf—3239, pp 116-124) Instrumentation of nuclear 
steam generator system. Ismuntoyo, R.P.H. (Bandung Reactor 
rom Workshop on nuclear power its technology; Jakar- 
ta, (25 Mar 1974). 
refs. 

In Nuclear power plants technology. Proceedings of the 
workshop on nuclear power plants technology held by the National 
Atomic gy eed and the Ministry of Public Works and 
Electric Power, at Jakarta, 25-27 March 1974. 

The instrumentation of nuclear steam generator system, 
power measurement instrumentation, neutron flux, core temperature 
etc. are reviewed. Examples of the instrumentation of BWR, PWR, 
and HWR types are given. 


35065 Nuclear reactor control rod. Derevyankin, N.E.; Evseev, 
V.L; Zhuchkov, I.I.; Samoilov, O.B.; Ovechkin, A.V. French Patent 
2,289, 030/A/. 21 Oct 1974. Tp. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

The nuclear reactor control rod described is made up of 
components articulated to each other and containing a neutron 
absorbing substance, with a device to collect the — released when 
this substance absorbs the neutrons. The gas collecting system is 
— to one of its ends and articulated to the end component, the 

ment parts and the gas collecting system being fitted with 
flexi le connections passing through their articulations and connect- 
ing them in succession, pro to remove the gas towards this 
system. 


35066 Analysis of the A-1 reactor power control circuit. Drab, F. 
(Skoda, Plzen (Czechoslovakia). Zavod Vystavba Jadernych Elek- 
traren); Stirsky, P. (Vyzkumny Ustav Energeticky, Prague (Czecho- 
slovakia)). Automatizace; 18: No. 5, 124-128(May 1975). (In Czech). 

The power control circuit of the A-1 nuclear power plant is 
described and the transfer characteristics of the control system and 
of the closed control circuits are given. The stability region of the 
control circuit and the results of the analytical and model investiga- 
tion of the reactor power control circuit are described. The analyt- 
ical results are confronted with the results obtained in the A-1 
nuclear power plant reactor start-up. 


35067 Reliability analysis of reactor power control. Holousova, 
M. (Skoda, Plzen (Czechoslovakia). Zavod Vystavba Jadernych 
Elektraren); Kuklik, B. (Vyzkumny Ustav Energeticky, Prague 
(Czechoslovakia)). Automatizace; 18: No. 5, 128-135(May 1975). (In 
Czech). 


A reliability analysis was carried out respecting dependent 
faults and the effects of regular maintenance of the control system 
elements. The fault tree method is briefly described which consists in 
designing the fault tree, obtaining reliability characteristics of the 
individual elements and in deriving the algorithm of the calculation. 
The respective modifications are suggested for raising the reliability 
of the system. 


35068 Analysis of power control dynamics of the A-1 nuclear 
power plant. Stirsky, P.; PKuklik, B. (Vyzkumny Ustav Energeticky, 

(Czechoslovakia); Hulovec, J. (Skoda, Plzen (Czechoslova- 
kia)). Automatizace; 18: No. 5, 135-139(May 1975). (In Czech). 

The block diagram of the A-1 nuclear power plant power 
control and an analysis of its individual components are presented. 
The dynamic properties are described of the circuits for controlling 
neutron power, the reactor coolant output temperature, the coolant 
flow rate and the medium-pressure steam pressure, and the methods 
of testing these properties experimentally are discussed. 


35069 Device signalling the drop of nuclear reactor control rods. 
Louda, J. Czech Patent 158,044. 15 May 1975. 3p. (In Czech). 

A device is proposed for —— the drop of the control 
rod which is guided through a le channel provided with a 
support electromagnet conductor guide roller and a control rod 
damper. The device may, under suitable conditions, signal other 
moments in the vertical movement of the control rod, too. 


35070 Device for rearranging control rods of experimental reac- 

tors. Louda, J. Czech Patent 158,043. 15 May 1975. 4p. (In Czech). 
The invention claims a means for the adjustment of control 

rods in experimental reactors with a — variable pitch of 

the fuel element spacer. The proposed device permits 

maximum variability in the physical modelling of nuclear power 

reactor cores in experimental reactors. 


nuclear reactor control element. Maslenok, B.A.; Zlobin, V.G.; 


| 
DU 
fuel b 
important factor in the 
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Chegaj, A.S.; Nikolajev, V.P.; Krjuger, J.A. Czech Patent 158,454. 
15 Jun 1975. 3p. (In Czech). 

A device is —— for the movement of the pinion in the 
nuclear reactor control element drive. The main advantage of the 
proposed design consists in reducing the drive transversal dimension 
and in reducing the time delay between the signal to move the 
control element in the reactor core and the actual start of the 
movement, this both for the control and accident protection modes. 


35072 Direct digital temperature control of the A-1 nuclear reac- 
tor. Karpeta, C. (Vyzkumny Ustav Energeticky, Prague (Czechoslo- 
vakia)). Automatizace; 18: No. 8, 210-212(Aug 1975). (In Czech). 

The application is described of one of the modern control 
methods for designing an experimental digital temperature control 
system for heavy water moderated gas cooled reactors. The synthe- 
sis of the optimal stochastic regulator for reactor control in the area 
of the rated steady state was carried out using the method of 
—* programming and the Kalman filter technique. The analysis 
of the feedback circuit was conducted using control simulation on a 
universal digital computer. Results and experience are summed up. 


35073 Process for the electric conversion of an analog signal into 
a digital representation. Neuner, J.A.; Einolf, C.W.; Szabo, A.I. (to 
Westinghouse Electric Corp.). French Patent 2,290,793/A/. 3 Nov 
1975. 22p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France); priority claim: 8 Nov 1974, US. 

A process for the electric conversion of an analog signal into 
a digital is described. Digital samples representative 
of the log signal are formed at discrete points preselected in 
sufficient number to provide a digital reproduction representative of 
the analog signal. Coordinates of the values of the signal each side of 
the posers he discrete points are taken at a predetermined number 
of discrete points on the analog signal. An average of the coordi- 
nates sampled in predetermined numbers each side of each discrete 
point preselected is calculated to obtain averages for the discrete 
points preselected, and the respective sample values are replaced in 
the appropriate places by averages in the digital representation of the 
analog signal. This minimizes the effects of the frequency harmonics 
of the mains supply. It minimizes also the high frequency noise of 
low presence level. The process is to be used in the systems for 
controlling the axial power distribution in pressurized water reactors 
by means of incore instruments. 


35074 Trend of computer-based console for nuclear power plants. 
Wajima, T.; Serizawa, M. (Hitachi Ltd., Tokyo (Japan)). Karyoku 
= Hatsuden; 26: No. 12, 1357-1365(Dec 1975). (In Japa- 
nese). 

The amount of information to be watched by the operators in 
the central operation room increased with the increase of the capac- 
ity of nuclear power generation plants, and the necessity of comput- 
er-based consoles, in which the information is compiled and the 
rationalization of the interface between the operators and the plants 
is intended by introducing CRT displays and process computers, 
came to be recognized. The integrated monitoring and controlling 
system is explained briefly by taking Dungeness B Nuclear Power 
Station in Britain as a typical example. This power station comprises 
two AGRs, and these two plants can be controlled in one central 
control room, each by one man. Three computers including stand-by 
one are installed. Each computer has the core memory of 16 K 
words (24 bits/word), and 4 magnetic drums of 256 K words are 
installed as the external memory. The peripheral equipment consists 
of 12 CRT —> 6 typewriters, po ape tee tape reader, and ta 
punch for each plant. The ry ed and record of plant data, 
analysis, display and record of alarms, the control of plants including 
reactors, and post incident record are assigned to the computers. In 
Hitachi Ltd. in Japan, the introduction of color CRTs, the — 
ments of operating consoles, new data-accessing and 
consoles for maintenance management are in progress. 


35075 Minicomputer application to nuclear power station. To- 
mizawa, T.; Kobayashi, A.; Neda, T.; Aoki, S. (Tokyo Shibaura 
Electric Co. Ltd., Kawasaki, Kanagawa (Japan)); Tsunoda, T. To- 
shiba Rebyu; 31: No. 4, 327-329(Apr 1976). (In Japanese). 

Concerning the minicomputer application in nuclear power 
station discussion is made about the computer-controlled vedas 
platform system. The application to reactor noise analysis systems 
and to radiation monitoring systems is also discussed. 


35076 Intracore automatic control system in the IRT-2000 
moscow reactor. Andreev, L.G.; Kanderov, Yu.I.; Mitel’man, M.G. 
At. Energ. (USSR); 40: No. 4, 335-337(Apr 1976). (In Russian). 

Letter-to-the-editor; for English translation see the journal 
Sov. J. At. Energy. 


35077 Meteorological safeguarding of nuclear power plant oper- 
ation in Czechoslovakia. Rak, J.; Skulec, S. (Hydrometeorologicky 
Ustav, Bratislava (Czechoslovakia)). Meteorol. Zpr.; 29: No. 2, 33- 
35(21 Apr 1976). (In Slovak). 
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A meteorological tower 200 m high has to be built for 
meteorological control of the operation of the A-1 nuclear power 
plant at Jaslovske Bohunice. This meteorological station will mea- 
sure the physical properties of the lower layers of the atmosphere, 
carry out experimental verifications of the models of air pollution, 
investigate the effects of waste heat and waste water from the 
nuclear power plant on the microclimate, provide the theoretical 

rocessing of measured data with the aim of selecting the most 
see model for conditions ae in the Czechoslovak 
Socialist Republic, perform basic research of the physical properties 
of the ground and boundary layers of the atmosphere and the 
coordination of state-wide plans in the field of securing the operation 
of nuclear power plants with regard to meteorology. 


35078 Method for determining the change of boron concentration 
necessary tc obtain the delayed critical state. Graetz, H. (Ingenieur- 
hochschule Zittau (German Democratic Republic). Sektion 
Kraftwerksanlagenbau und Energieumwandlung). Kernenergie; 19: 
No. 9, 269-270(Sep 1976). (In German). 

Starting from analogy considerations, a method is presented 
for determining the change of boron concentration necessary to 
obtain the delayed critical state in a boric acid-controlled subcritical 
reactor. The method is based on measurements of the decay constant 
of the fundamental harmonic of prompt neutrons. 


35079 Reactor trip on turbine trip inhibit control system for 
nuclear power generating system. Torres, J.M.; Musick, C.R. (to 
Combustion Engineering, Inc.). US Patent 3,985,613. 12 Oct 1976. 
Filed date 31 Jul 1973. 12p. 

A reactor trip on turbine trip inhibit control system for a 
nuclear power generating system which utilizes steam bypass valves 
is described. The control system inhibits a normally automatic reac- 
tor trip on turbine trip when the bypass valves have the capability of 
bypassing enough steam to prevent reactor trip limits from being 
reached and/or to prevent opening of the secondary safety pressure 
valves. The control system generates a bypass valve capability si 
which is continuously compared with the reactor power. If the 
capability is greater than the reactor power, then an inhibit signal is 
generated which prevents a turbine trip signal from tripping the 
nuclear reactor. 10 claims, 4 figures. 


35080 Thermal margin control. Musick, C.R. (to Combustion 
Engineering, Inc.). US Patent 3,998,693. 21 Dec 1976. Filed date 28 
Jan 1974. 20p. 

A monitoring s is described for providing warning and/ 
or trip signals indicative of the approach of the operating conditions 
of a nuclear steam supply system to a departure from nucleate 
boiling or coolant temperature saturation. The invention is charac- 
terized by calculation of the thermal limit locus in response to signals 
which accurately represent reactor cold leg temperature and core 
power, the core power signal being adjusted to compensate for the 
effects of both radial and axial peaking factor. 37 claims, 3 figures. 


35081 Nuclear reactor and production systems with digital con- 
trols. Luger, P.P. (to Pioneer Educational Society). US Patent 
3,998,694. 21 Dec 1976. Filed date 9 Oct 1973. 22p. 

Several digital sensing devices are described for use in auto- 
mated production systems. The first described is for use in the 
automatic operation of a reactor. This device employs a binant 
electrometer using a quartz fiber mounted at one end but free to 
vibrate at the other in an AC field. The fiber oscillates if a charge is 
placed upon it. An optical slit replaces the ordinary eyepiece reticule 
scale. With the quartz fiber adjusted so its image is in focus at the 

tical slit, photoelectric signals are obtained at null charge on the 
fiber. The quartz fiber is repeatedly charged and allowed to dis- 
charge by collecting ions from a source under measurement. Each 
photoelectric signal causes a digital time reading to be taken. The 
time readings are used to evaluate the current due to the collected 
charge. The photoelectric signals, by feedback, also operate the 
electrometer for continuous or intermittent-continuous operation. 
Basically, the system is a current digitizer. Application is made to 
reactor monitoring and control as well as to other types of produc- 
tion systems. Finally, other types of sensing devices are also de- 
scribed and their use in automated controlled processes is shown. 3 
claims, 19 figures. 


guidance 
westheim and Biblis B power plants. Aleite, W.; Bock, H.W.; Borto- 
lazzi, K. (Kraftwerk Union A.G., Erlangen (Germany, F.R.)). 
865-868 of In Reaktortagung, Mannheim, 29.3.-1.4.1977. Sektion 6: 
Bau und Betrieb von Kernenergieanlagen. Eggenstein- 
fen, Germany, F.R.; ZAED (1977). (In German 
‘ies iv Reactor congress 1977; Mannheim, Germany, F.R. (29 


35083 Absorber pin performance model IAMCOS for use in SNR 
design. Gestermann, F. (Internationale Atomreaktorbau G.m.b.H. 
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(INTERATOM), Bensberg/Koeln (Germany, F.R.)). pp 518-521 of 
mente Materialien. ggenstein-Leopoldshafen, German ’ 
ZAED (1977). 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar 1977). 

6 figs. Short communication only. 


35084 Monitoring room as an interface of the man-machine 
system (MMS) in nuclear power stations. Herbst, L. (Brown, Boveri 
und Cie A.G., Mannheim (Germany, F.R.)). pp 857-860 of In Reak- 
tortagung, Mannheim, 29.3.-1.4.1977. Sektion 6: Bau und Betrieb von 
Kernenergieanlagen. Eggenstein-Leopoldshafen, Germany, F.R.; 
ZAED (1977). (In German) 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar 1977). 
2 figs.; 1 ref. Short communication only. 


35085 Investigation of the performance and service life of the Ist 
and 2nd shutdown system of the KNK II. Kimpel, R.; ony al 
(Internationale Atomreaktorbau G.m.b.H. (I TOM), Bens- 
berg/Koeln (Germany, F.R.)). pp ges of In Reaktortagung, 
Mannheim, 29.3.-1.4. 1977. Sektion 5 Komponenten — 
Leopoldshafen, Germany, F.R.; ZAED (1977). (In German 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar 1977). 
4 figs.; 1 tab. Short communication only. 


35086 Reactivity of absorber rods in the PNP-3000 reactor. 
a new method to ac- 
upper plenum. Sc ; Gerwin, H. (Kernfors- 
chungsanlage Juelich G.m.b.H. en FR. ). Inst. fuer Reaktor- 
entwicklung); Wilhelm, H. (Internationale Atomreaktorbau 
G.m.b.H. (INTERATOM), Bensberg/Koeln (Germany, F.R.)). 
123-126 of In Reaktortagung, Mannheim, 29.3.-1.4.1977. Sektion 
Reaktorauslegung. Eggenstein-Leopoldshafen, Germany, F. R. 
ZAED (1977). (In German) 
From Reactor congress 1977; Mannheim, Germany, F.R. (29 


Reaktor G.m.b.H., Mannheim (Germany, F.R.)). pp 717-720 of In 
Reaktortagung, Mannheim, 29.3.- -1.4.1977. Sektion 5: Kom ten. 
Idshafen, Germany, F.R.; ZAED (1 


977). 
1 fig.; 1 tab. Short communication only. 


35088 Functional of control installations for 

ie Boveri und Cie A.G., Mannheim ( er 

(Babcock - Brown Boveri Reaktor — 

F.R.)). pp 844-847 of In Reaktortagung, 

Mannheim, 29.3. 1.4.1977. Sektion 6: Ben und Betrieb von 

lagen. Eggenstein-Leopoldshafen, Germany, F.R.; ZAED 
fin 

Mannheim, Germany, F.R. (29 


nuclear 


Advanced scram reactors. Hurlebaus, D. 
181-184 of In Reaktortagung, Mannheim, 29.3.-1.4.1977. Sektion 
: Sicherheit kerntechnischer Anlagen. 
Germany, F.R.; ZAED (1977). (In German) — 


35090 Controlling turbine scrams and load cut-off at Brunsbuet- 
tel nuclear power station (KKB). Preusche, G. (Kraftwerk Union 
A.G., Erlangen (Germany, F.R.)). pp 261-264 of In Reaktortagung, 
Mannheim, 29.3.- 1.4.1977. Sektion 2: Sicherheit kerntechnischer An- 
lagen. Leopoldshafen, Germany, F.R.; ZAED (1977). 
(In German) 


From Reactor congress 1977; Mannheim, Germany, F.R. (29 
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35091 Development of a scram system for reactors, 
von der Decken, C.B.; Barthels, H. (Kernforschun e Juelich 
G.m.b.H. (Germany, F. R.). Inst. fuer Reaktorbauelemente). pp 165- 
Mannheim, 29.3.-1.4.1977. Sektion 2: Si- 
it kerntechnischer Anlagen. Eggenstein-Leopoldshafen, Ger- 
many, F.R.; ZAED (1977). (In ao 
From Reactor congress 1977; Mannheim, Germany, F.R. (29 


aie Short communication only. 


35092 Experimental and theoretical studies on the reactivity 
worth of HTR absorber elements. Drucke, V.; Filges, D. Kirch, N.; 
Neef, R.D. (Kernforschungsanla Juelich G.m.b.H. 
F.R.). Inst. fuer Reaktorentwicklung); Huebner, A.; H: 
Schneider, P.; Ziga, W. (Hochtemperatur-Reaktorbau ‘a m.b. H., 
Juelich (Germany, F.R.)). pp 75-78 of In Reaktortagung, Mannheim, 
29.3.-1.4.1977. Sektion 1: Reaktorauslegung. Eggenstein-Leopoldsha- 
fen, —— F.R.; ZAED (1977). (In German) 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 


2 tabs.; 4 refs. Short communication only. 


Control rod drive for gas-cooled reactors. ae 
H.; Rohark, G. (Brown, Boveri und Cie A.G., Mannheim (German: 

F.R.)). pp 714-716 of In Reaktortagung, Mannheim, 29.3.-1.4.1 
Sektion 5: Komponenten. Eggenstein-Leopoldshafen, Germany, 
F.R.; ZAED (1977). (In German) 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar 1977). 

Short communication only. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 36173, 36192, 36206, 36324 


35094 (75-CNA—600, pp 44-57) Recent public attitudes to nu- 
clear power. Davies, J.E.O. blic Relations Committee, Canadian 
Nuclear Association). [nd]. 

From Canadian Nuclear Association 15. annual international 
conference; Ottawa, Ontario (15 Jun 1975). 

ama Volume 5: environmental and safety aspects of nuclear 


ssa the paper reviews recent public attitudes to nuclear power in 
tate of empirical knowledge about these attitudes 
— specifically to studi ies carried out in Ontario. It discusses 
interest ps as a factor in public attitudes and suggests some lines 
of investigation for social research. 


35095 (BNWL—2150) Evaluation of Monticello Nuclear Power 
Plant, Environmental Impact Prediction, based on monitoring pro- 
grams. Gore, K.L.; Thomas, J.M.; Kannberg, L.D.; Watson, DG. 
(Battelle Pacific Northwest Labs., Richland, Wash. > Nov 
1976. Contract EY-76-C-06-1830. 257p. Dep. NTIS $9.00 

This report evaluates quantitatively the nonradiok envi- 
ronmental monitoring programs at Monticello Nuclear ie 
Plant. The general objective of the study is to assess the effectiveness 
of monitoring programs in the measurement of environmental im- 

Specific objectives include the following: (1) Assess the valid- 
ity of environmental im: — predictions made in the Environmental 
Statement by analysis of nonradiological monitoring data; (2) —— 
ate the general adequacy of environmental monitoring ay towered 
detecting impacts and their responsiveness to Technical 
tions objectives; (3) assess the pr nd of preoperational monitor- 
ing programs in providing a sufficient data base for evaluating 
operational impacts; (4) identify possible impacts that were not 

i in the environmental statement and identify monitoring 

activities that need to be added, modified or deleted; and (5) assist in 
identifying environmental impacts, monitoring methods, and mea- 
surement problems that need additional research before quantitative 
predictions can be attempted. Preoperational as well as operational 
monitoring data were examined to test the usefulness of baseline 
information in evaluating impacts. This included an examination of 
the analytical methods used to measure ecological and physical 
parameters, and an assessment of sampling periodicity and sensitivity 
where appropriate data were available. 


tory Commission, Washington, D.C. (USA). Office of 

Nuclear Reactor Regulation). Feb 1977. 420p. Dep. NTIS $11.00. 
Chapters are included on the site and environs, facility de- 
scription, environmental impacts due to construction, environmental 


Mar 1977). 
4 refs. Short communication only. 
35087 Assuring the possibility of shutting down BBR control rod 
German) 
From Reactor congress 1977; Mannheim, Germany, F.R. (29 
3 figs. Short communication only. 
_ _ congress _ 
Mar 1977). 
1 fig. Short communication only. 
35096 
River B 
nessee Valley Au ity, esearc! ve it Ad- 
Mar 1977). 
4 figs. Short communication only. 
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jo of plant operation environmental measurement and monitor- 

rograms, environmental impacts of postulated accidents, need 
for rite proposed facility, alternatives, and evaluation of the proposed 
action. 


35097 Nuclear power option - a current assessment. Rasmussen, 
N.C. (Massachusetts Inst. of Tech.. Cambridge (USA). Dept. of 
Nuclear nme N. Z. Eng.; 30: No. 9, 270-274(15 1975). 

The nature of a nuclear reactor, possible accidents, the ‘Ras- 
mussen Report’ (WASH-1400), the increasing demand for <eecadain. 
and possible alternative methods of generating it are all brie y 
discussed in laymen’s terms. Nuclear generation is safe, it is also less 
environmentally polluting, less damaging to public health and, at 
least in the United States, somewhat cheaper than practical alterna- 
tives. 


35098 Nuclear power and our environment. Lied, F. Ingenioer- 
nytt; 13: No. 8, 2-4(28 Jan 1977). (In Norwegian). 

Discussion of 6. Report of UK Royal Commission on Envi- 
ronmental Protection. 

The main points of the Sixth Report of the Royal Commission 
on Environmental Protection are presented and briefly discussed. 
The author suspects that disagreements within the Commission have 
led to the use of formulations with deliberate subtleties and ambigu- 
ities, and would have preferred open statements of disagreement. 
The alternative energy strategy proposed by the Commission is 
contrasted with the official strategy, and the author finds this a 
realistic statement of the available choices. That fossil-fuelled power 
is proposed phased out for environmental reasons by the Commis- 
sion is recommended to the attention of the Swedish Prime Minister 
and other environmental quarters. It is also pointed out that this is in 
accordance with the environmental authorities’ policy in Sweden. 
Finally the author quotes the comments in ‘Nature’ (v. 264, p. 494) 
and underlines the need for establishing objective criteria by which 
safety may be judged. 


SITING 
REFER ALSO TO CITATION(S) 35254, 35326 


35099 epg pp 170-173) Aspect of construction plan- 
ology in building a nuclear power plant. Zaini Djaprie, M. 1975. (In 
Indonesian). 

From Workshop on nuclear power plants technology; Jakar- 
ta, Indonesia (25 Mar 1974). 

6 refs. 

In Nuclear power plants technology. Proceedings of the 
workshop on nuclear power plants technology held by the National 
Atomic Energy Agency and the Ministry of Public Works and 
Electric Power, at Jakarta, 25-27 March 1974. 

The main concerns in building a nuclear power plant are 
those of safety, economy. and construction. It is more feasible to 
build a plant on a spot which is free from flood, free from earth- 
quake, and has carrying capacity of hundreds of tons of load. The 
plant must be far myer | from the population to avoid the maximum 
permissible dose, and the area must be feasible for waste processin, 
and storage. The operators must have sufficient experience 
training to carry out their task. 


35100 Gyllingnaes 

attitudes in the Gylling postal area towards atomic power. Boldsen, 

N.; Buelow, W. (Aarhus Univ. (Denmark)). 1977. 94p. (In Danish). 
NTIS (US Only). 


An investi of the attitudes of the local population 
towards the pron construction of an atomic power station at 
Gyllingnaes in Denmark. It is primarily based on questionnaries, 
secondarily on interviews. To put the results in better rspective, 
similar investigations from 1974-1976 are also dealt with. It is con- 
cluded that the majority of the population are against atomic power; 
or owed do they oppose the erection of an atomic power station at 

but they oppose the building of atomic power stations in 
pm . An attempt is made to characterize the “typical” opponent 
and the “typical” supporter of atomic power. 


35101 (ORNL/NUREG/TM—86) Fiscal impacts associated 
with power reactor siting: a paired case study. Bjornstad, D.J. (Oak 
Ridge National Lab., Tenn. (USA)). 19 = ai Contract W-7405- 
ENG-26; NRC-INA-40-550-75. 50p. Dep. NTIS $4.50. 

The pay paper examines the fiscal impacts associated with siting 
nuclear-powered electrical stations. First, a framework for examin- 
ing fiscal impacts is constructed. This framework consists of four 
elements: the ability of a local community to raise revenues, the 
degree to which this ability is used, the uses to which tax revenues 
are applied, and the effect of tax/expenditure decisions on the local 
economy. Changes in these four elements caused by the siting are 
termed fiscal impacts. Second, this framework is applied to two 
communities, Waterford, Connecticut and Plymouth, husetts, 
which host operating reactors. In each community the ability to raise 
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revenues through the property tax--the prime local revenue source-- 
approximately doubled. As a result both communities chose ulti- 
mately to reduce tax rates. Moreover, it appears that the annual 
revenues raised through the public sector as a result of the reactor 
siting exceeded income changes that resulted from increased local 
employment associated with each reactor’s operation. It therefore 
appears that for these two towns, the primary economic impact 
occurred ——- the public sector. The report concludes with 
suggestions for further research into local fiscal and economic effects 
associated with power reactor siting. 


35102 Nuclear power plant siting and environment. Saglio, J.F. 
(Ministere de la Qualite de la Vie, 75 - Paris (France)). Rev. Ing.; No. 
245, 7-10, 14(Nov 1976). (In French). 

The environmental problem of nuclear stations generating 
electric power is especially a problem of scale, the unit size being 
much higher than that of the previous fossil-fuel stations. The nature 
of the problem is different only for radioactive wastes. The water 
pollution is concerned with marine and fresh water ecosystems 
(thermal and mechanical shocks for the first, heating and consump- 
tion for the second); the problem of radioactive liquid waste disposal 
is the same in both cases. The site and landscape are also modified 
towards an industrial picture. The French environmental impact 
statements take into account economic, and land problems, and 
nuclear safety problems as well as environmental aggressions. 


35103 Assessment of the feasibility and economy of underground 
nuclear power plants. Kroeger, W.; Altes, J.; Escherich, K.H.; 
Kasper, K.; David, P.H. (Kernforschungsanlage Juelich G.m.b.H. 
(Germany, F.R.). Inst. fuer Nukleare Sicherheitsforschung). pp 797- 
800 of In Reaktortagung, Mannheim, 29.3.-1.4.1977. Sektion 6: Bau 
und Betrieb von Kernenergieanlagen. Eggenstein-Leopoldshafen, 
Germany, F.R.; ZAED (1977). (In German) 

From Reactor congress 1977; Germany, F.R. (29 
Mar 1977). 

3 figs.; 6 refs. Short communication only. 


RADIOACTIVE EFFLUENTS 
REFER ALSO TO CITATION(S) 34135 


ge (IA—1321, PP 255) Re-evaluation of hazards associated 
with accidental release of fission in the IRR-1 reactor. 
Lifshits, J.; Even, O.; Seontian, M. Jun 1976. 
In abstract form only. 
In Research laboratories annual report, 1975. 


35105 (INIS-mf—3239, pp 131-146) Radioactive waste manage- 
ment in nuclear power plants. Kustiono, A.S. (Bandung Reactor 
Center (Indonesia)). 1975. (In Indonesian). 

From Workshop on nuclear power plants technology; Jakar- 
ta, 4 (25 Mar 1974). 


In Nuclear power plants technology. 

The operation of a nuclear power plant always produces 
radioactive waste. The waste can be in the form of gas, liquid, solid, 
or the combination of the three. There are three ways of solving 
waste management problems: permanent storage, temporary storage, 
and disposal. The amount of radioactive waste di on the 
characteristics of the operated reactor. The choice of the pani of 
reactor for a nuclear power plant is determined by the environment 
safety and by the management of radioactive waste. 


35106 (KFK—2262, pp 142-143) Investigation of the long-term 
radiological environmental impact caused by an accumulation of nucle- 
ar facilities. Bayer, A.; Kalckbrenner, R.; Schueckler, M. (Kernfors- 
chungszentrum Karlsruhe (Germany, F. R.). Inst. fuer Neutronen- 
physik und — Jun 1975. (In German). 


1 fi 
report 1975/2. 


yes the incorporation of several additional atmospheric and 
hydrospheric transport effects the part of the computer program 
incorporating these effects is now nearly completed. The relevant 
input data like site characteristics, release rates, deposition velocities, 
etc. have been updated on the basis of recent reports and personal 
communications. Partial results of a few exposure pathways have 
already been obtained. 


35107 — 6 Radiation exposure in 1974 from nuclear 
installations in the Federal Republic anand. Gans, I.; Wolter, R.; 

Haubelt, R. (Bundesgesundheitsamt, Berlin (Germany, F.R.). Abt. 
me Strahlenhygiene). Aug 1976. 27p. (In German). NTIS (US Sales 


y). 
2 figs.; 23 tabs.; 22 refs. 
In 1974 the contribution to the population ex from 
nuclear power plants, research reactors and other nuclear installa- 
tions which were operated in the FRG, was relatively small. This 
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applies both to the maximum values in the vicinity of nuclear 
installations and to the mean values and total contribution to the 
genetically ape dose. The maximum discharges and maximum 
calculated values of the exposure in the environment were reported 
in the Nuclear Research Centre Karlsruhe; this is due to the oper- 
ational discharges of radioactive substances in the gaseous effluents 
of the reprocessing installation and the research reactor FR2. The 
summation of all radiation contributions yields values of the mean 
population dose which are obviously smaller than 1 mrem/y. The 
report contains a documentation on the procedures and data records 
used for the calculation of the radiation exposure in 1974 from 
nuclear facilities. Thus, especially data concerning the installations, 
discharge rates of radioactive substances, data which are specific for 
the particular site, and evaluated dose values (dose factors for 
‘orm. 


35108 Nuclear power reactors and the evaluation of population 
hazards. Farmer, F. R. Be Beattie, J.R. (UKAEA Safety and Reliability 
Directorate, Culcheth, Eng.). Healey 72 Advances in nuclear 
science and technology. Vol. E.J. (ed.). New York; 
deali ith the ibility of 

nc’ are sections wi possibility of radiologi- 
ns aig with hep reactor accidents in 
relation to fission product release, fission products in fuel and the 
release of radioactivity, atmospheric dispersal of release and deposi- 
tion and wash-out of contamination, population hazards from fission 
product releases, potential hazards to the population from accidents 
to sodium cooled fast reactors, and risks to individual and to the 


Gesund.-Ing.; 97: No i 10, 218-220(Oct 1976). (In German). 

2 figs.; 15 refs. 

A system is described which records emissions by y measuring 
representative waste water samples. The system could also be exam- 
plary for other branches of industry. Only by a complete coverage 
of all waste water discharges will it be possible to detect the amount 
and the type of the polluting agents which have been possibly 
emitted that the dangers which would thus be caused can be assessed 
and appropriate protective measures carried out. 


35110 Computer-controlled remote monitoring system for nuclear 
power plants. Eder, E. (Bayerisches Landesamt fuer Umweltschutz, 
Muenchen (Germany, F.R.)). pp 314-317 of In Reaktortagung, 
Mannheim, 29.3.-1.4. 1977. Sektion 2: Sicherheit kerntechnischer An- 
len, Germany, F.R.; ZAED (1977). 


Reactor congress 1977; Mannheim, Germany, F.R. (29 
1 fig.; 2 refs. Short communication only. 


daneumnnien te Karlsruhe (Germany, F. R. ). Lab. fuer ‘Aerosolphysik 
und Filtertechnik; Kernforschun; trum Karlsruhe (Germany, 
F.R.). Projekt Nukleare Sicherheit). pp'813-816 of In Reaktortagung, 
Mannheim, 29.3.-1.4.1977. Sektion 6: Bau und Betrieb von Kernener- 
Germany, F.R.; ZAED 


og Mannheim, Germany, F.R. (29 
y: 2 refs. Short communication only. 


35112 Radiological aspects of direct process heat supply from 
reactors. Roedder, P. (Bonnenberg und Drescher 
Ingenieurgesellschaft m.b.H., Juelich (Germany, F.R.)). pp 821-824 
of In Reaktortagung, Mannheim, 29.3.-1.4.1977. Sektion 6: Bau und 
Betrieb von Kernener; Eggenstein-Leopoldshafen, Ger- 
many, F.R.; ZAED (1 7). (in German) 

1 


2 figs.; 1 tab.; 5 refs. Short communication only. 


CHEMICAL AND THERMAL EFFLUENTS 


35113 (INIS-mf—3344, pp 25-31) Thermal pollution, ch. 5. Jun 
1976. (In Dutch). 
refs., 3 figs. 
In Nuclear Energy. Review of problems, effects of nuclear 
power station in the Eems river delta area, influence of radiation on 
organisms. 


Thermal pollution of surface waters in the Netherlands as a 
values of norms and standards are compared with the requirements 
of biological or; bn poaren living in these waters. Contemporary stan- 
dards are fo to be unsatisfactory and their revision is recom- 
mended. A chapter ie devoted to the power station 
for the Eems estuary and the biologically unique Wadden and 
islands adjoining it. 


(KFK—2262, oP 152-158) Environmental impact of cool- 
ing towers of large nuclear power plants. Nester, K. (Kernforsch' 
zentrum Karlsruhe ee, F.R.). ‘Abt Si Strahlenschutz und 
cherheit). Jun et (In German). 


computer program based on 
different ambient meteorological conditions were performed. The 
comparison between these calculations and the gy which 
can be made only qualitatively for the time being gives a good 
t as to the profile and structure of humidity 

and vertical velocity distribution in the plume. 


RESEARCH, TEST, AND EXPERIMENTAL 
REACTORS 


REFER ALSO TO CITATION(S) 34740, 34749, 34750. 34763, 
34781, 34848, 35062, 35070, 35076, 35078, 35104, 35154, 35155, 
35161, 35162, 35163 


35115 ae Determination of spatial and spectral 
Schumacher, R.F.; Randall, J.D.; Hardy, K.A.; Bachman, J.A. 
(School of Aeros; a Medicine, Brooks AFB, Tex. (USA)). Jun 
1976. 18p. (SAM- 76-17). NTIS $3.50. 

easurements were performed at the Nuclear Science Center 
to determine neutron flux distribution in the exposure cell. Both 
spatial and spectral flux variations were determined using neutron 
activation detectors. Results indicate hardening effects, and that 
80%-90% of the total integral flux in the cell is due to neutrons 
having energies greater than 10 keV, indicating an intermediate 
spectrum. Results also indicate that the total integral flux increases 
near the concrete walls because of scattering. (Author) (GRA) 


35116 (AECL—5525) Facility for in-reactor creep testing of fuel 
cladding. Kohn, E.; M.G. (Atomic Ener, Canada Ltd., 
Pinawa, Manitoba. Whiteshell Nuclear Researc Establishment). 
Nov ag NTIS (US Sales Only). 


A biaxial stress creep test facility has been designed and 
developed for operation in the WR-1 reactor. This report outlines 
the rationale for its describes its construction 
operating experience with it equipment is optimized for 
determination of creep data on CANDU fuel cladding. Typical 
results from Zr-2.5 wt% Nb fuel cladding are used to illustrate the 
accuracy and reliability obtained. 


35117 (AED-Conf—76-421-029) Neutron radiography facility ae 
the IRT-2000 reactor. Khadduri, I.Y. (Iraq Atomic Ener ay Comal 
sion, Baghdad. Nuclear Research Inst.). 1976. 9p. (CO) 
48). NTIS (US Sales Only). 

ag international conference on solid state nuclear track 
detectors; Neuherberg/Munchen, German, Federal Republic of 
(F.R. eee (30 Sep 1976). 


4 figs.; 4 

A neutron radiography facility has been constructed on the 
thermal neutron channel of the IRT-2000 reactor. A collimated 
thermal neutron beam exposure area of 10 cm diameter is obtained 
with an L/D ratio of 48.8. The film used is cellulose nitrate coated 
with lithium tetraborate which is insensitive to gamma and beta 
radiation. Some pictures with good contrast and resolution have 
been obtained. Pictures of parts of an IRT-2000 reactor fuel pin have 
also been recorded. 


18 Computerised programming of the 
fuel handling operations. Butcher, P. (UKAEA Reac- 

tor Croup, Winfrith Atomic Energy Establishment). Nov 1976. 
38p. p- S (US Sales Only). 

Two suites of FORTRAN IV computer have been 
written to uce check lists for the operation of the two remote 
control fuel handling machines of the Dragon Reactor. The docu- 
ment describes the these programs over the 
lists, and provides a detailed guide 
to the programs themsel 


35119 (HEDL-TME—75-55) FFTF fuel assembly nozzle devel- 
opment testing. Richman, R.B.; Fiskum, O.S. (Hanford Engineering 
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35109 Emission maps - a valuable instrument for pollution con- 
trol - represented in the example of radioactive liquid wastes from 
nuclear power plants. Aurand, K. (Bundesgesundheitsamt, Berlin 
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Development Lab., Richland, Wash. (USA)). Jan 1977. Contract 
EY-76-C-14-2170. vp. AT. 

Several designs of FFTF fuel assembly nozzles were tested in 
both air and 400°F liquid sodium environments to determine the 
forces and the nozzle and liner wear involved in assembly withdraw- 
al from the core support receptacle. Inconel 718 material was used 
for the receptacle liner. Test parameters included nozzle surface 
material, distortion to simulate the effects of both creep and swelling 
of the hexagonal duct portions of the assemblies, various load pad 
configurations, and IVHM grapple misalignment. Results showed 
that a chromium-plated nozzle with a single piston ring provided 
superior resistance to wear damage for either nozzle or liner. Moder- 
ate withdrawal and load pad forces were observed for assemblies 
with simulated swelling distortion. Results of this testing contributed 
to selection of the final design configuration. 


35120 (HEDL-TME—76-85) Digital data handling and display 
system for the Fast Flux Test Facility. Harmsen, R.W.; Nelson, R.C. 
(Hanford Engineering Development Lab., Richland, Wash. (USA)). 
Feb 1977. Contract EY-76-C-14-2170. 35p. AT. 

The Digital Data Handling and Display System hardware 
configuration and system capabilities are defined in this report. Two 
software design areas are described in detail. The program and file 
structure to support rapid data acquisition and recording is discussed 
first. Next, the software design features allowing ease of file modifi- 
cation and update are presented. 


35121 (IBK—1380) Neutron fluence and dose measurements at 
the viper reactor. Miricj, I.; Ubovicj, Z.; Miricj, P. (Institut za 
Nuklearne Nauke Boris Kidric, Belgrade (Yugoslavia)). Feb 1976. 
9p. NTIS (US Sales Only). 

8 refs., 9 tables. 

This report describes the dosimetry systems for neutron 
fluence and dose measurements used by the study group from the 
Boris Kidric Institute and the final results obtained at the Viper 
reactor. Methods used for gamma dose measurements have been 
described earlier. 


35122 (INIS-mf—3242, PP hy! Neutron spectra and doses in = 
experimental channels of the IRT-2000 reactor in Sofia. Gelev, M.; 
Mishev, I.; Stojkova, B. (Bylgarska Akademiya na Naukite, Sofia. 
Inst. za Yadrena Izsledvaniya i Yadrena Energetika). Jan 1976. (In 


Bul, 
rom 7. national conference on physics; Vidin, Bulgaria (26 
Jan 976. 
Published in summary form only. English abstract available. 

In Seventh national conference on physics. 

The neutron spectra in four horizontal and five vertical 
channels of the IRT-2000 reactor in Sofia are measured by means of 
Au, Cu and Mg activation detectors. The neutron spectrum mea- 
sured is represented as a superposition of four standard s 
Making use of these four measured values (spectra) a set of four 
linear algebraic equations is solved to find the coefficients in the 
superposition. The neutron fluxes and neutron doses (in volume 
element 57 of the W.Snyder - T.Jones phantom) for four energy 
ranges (from O,4 to 107 eV) are measured. In the first horizontal 
channel measurements for biological experiments are carried out at 4 
different distances from the bottom of the channel. The results a 
with those from tissue equivalent cameras within the 10% error. 
fluxes and doses agree within +- 2,5%. 


35123 (LA—6666-MS) Research on plasma core reactors. Jarvis, 
G.A.; Barton, D.M.; Helmick, H.H.; Bernard, W.; White, R.H. (Los 
Alamos Scientific Lab., N.Mex. (USA)). Jan 1977. Contract W-7405- 
ENG-36. 10p. Dep. NTIS $3.50. 

Experiments and theoretical studies are being conducted for 
NASA on critical assemblies with 1-m-diam by 1-m-long low-density 
cores surrounded by a thick beryllium reflector. These assemblies 
make extensive use of existing nuclear propulsion reactor compo- 
nents, facilities, and instrumentation. Due to excessive porosity in the 
reflector, the initial critical mass was 19 kg U(93.2). Addition of a 17- 
cm-thick by 89-cm-diam beryllium flux trap in the cavity reduced 
the critical mass to 7 kg when all the uranium was in the zone just 
outside the flux trap. A mockup aluminum UF container was placed 
inside the flux trap and fueled with uranium-graphite elements. 
Fission distributions and reactivity worths of fuel and structural 
materials were measured. Finally, an 85,000-cm* aluminum canister 
in the central region was fueled with UFe gas and fission density 
distributions determined. These results will be used to guide the 
design of a prototype plasma core reactor which will test energy 
removal by optical radiation. 


35124 (LMEC—75-10(Vol.2)) FFTF SIV ne, we pro- 
gram. Volume 2. Post-test disassembly, cleaning, and 
Miller, D.B. (Liquid Metal Engineering Center, Canoga Park, Calif. 
(USA)). 26 Nov 1976. Contract EY-76-C-03-0700. 23p. SAT. 

A comprehensive test ——- was conducted on the FFTF 
8-in. Secondary Isolation Valve ( ee ee 
system. The tests were performed in the Small Components Test 
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Loop/Piping and Valve Test Insert (SCTL/PVTI) facility at the 
Liquid etal Engineering Center (LMEC) in accordance with Wes- 
tinghouse Test Request WDTRS 26.05. Physical inspections were 
conducted at the conclusion of sodium testing and following an 
alcohol cleaning process. Results of the investigation indicate that 
the valve is suitable for use as an FFTF plant spare. 


35125 (ORNL/TM—5716) Guide for design and application of 
protective instrumentation for experiments in the BSR and ORR. 
West, K.W. (Oak Ridge National Mar 1977. 
Contract W-7405-ENG-26. 23p. Dep. NTIS $4.00. 

This report is a guide for the design and application of 
protective instrumentation for experiments that are to be operated in 
the Bulk oo og Reactor (BSR) or the Oak Ridge Research 
Reactor pene Ro are to be connected to the reactor power- 
reduction and alarm systems. 


35126 (ORNL/TM—S5832) Oak Ridge Research Reactor quar- 
terly report, July, August, and September of 1976. Hurt, S.S. III; 
Lance, E.D. (Oak Ridge National Lab., Tenn. anaes Mar 1977. 
Contract W-7405-ENG-26. 27p. Dep. NTIS $4.00 

The ORR operated at an average power level of 29.8 Mw for 
50.9 percent of the time during July, Au ry , and September of 1976. 
One fuel element was declared spent (62.4 percent burnup) as 
the quarter, while five new elements were placed in service. 
shim-rod elements were retired from service at an average sal ye of 
69.0 percent. The reactor was shut down on twelve occasions, 
which were scheduled. Reactor downtime needed for refueling, 
maintenance and checks was quite low, with the reactor remaining 
available for operation 95.5 percent of the time. Maintenance activi- 
ties, both mechanical and instrument were essentially routine in 
nature. In-service inspections completed during the quarter included: 
(1) inspection of the decay tank strainer on ~_e~ and (2) inspec- 
= reactor primary heat exchanger No. 3, secondary side, on 


35127 Fission gas behavior during fast thermal transients. Es- 
teves, R.G. Los fd University of California (1976). 176p. 
University Microfilms Order No. 76-25,190. 

Thesis (Ph. D.). 

The behavior of non-equilibrium fission in fuel elements un- 
dergoing fast thermal transients is analyzed. To facilitate the analy- 
sis, a new variable, the equilibrium variable (EV) is defined. This 
variable, together with bubble radius, completely specifies a bubble 
with respect to its size and equilibrium condition. The analysis is 
coded using a two-variable (radius and EV) multigroup numerical 
approximation that accepts as input the time-temperature history, the 
time-fission rate history, and the time-thermal gradient history of the 
fuel element. Studies were performed to test the code for conver- 
gence with respect to the time interval and the number of groups 
chosen. For a series of transient simulation studies, the ——_ 
obtained at HEDL (microscopic examination of intragranular 
ity in oxide fuel transient-tested in TREAT) are used. Two di ites 
transient histories were selected; the first, a high-temperature tran- 
sient (HTT) with a peak at 2477°K and the second, a low-tempera- 
ture transient (LTT) with a peak-temperature at 2000°K. The LTT 
was simulated for three different conditions: Bubbles were allowed 
to move via (a) only biased migration, (b) via random migration, and 
(c) via both mechanisms. The HTT was also run for both mecha- 
nisms. The agreement with HEDL microscopic observations was 
fair for bubbles smaller than 964 A in diameter, and poor for larger 
bubbles. Bubbles that grew during the heat-up part of the transient 
were frozen at a larger size during the cool down. 


Thermal Argonaut Reactor. ; gia Inst. of 
Tech. (1976). =k University Microfilms Order No. 76-21,917. 

Thesis (Ph. D.). 

A method for the numerical investigation of multi-dimension- 
al and multi-energy p power spectral densities and transfer 
functions is developed, without any ~— on the geometry or 
heterogeneity of the neutronic system. hee Praet point is the 
three-dimensional multi-group and time-dependent P; approximation 
to the Boltzmann equation. A cascade Blockindiagonal iteration 
method, in which several adjacent energy groups and rows are 
solved simultaneously or with inner iterations, is oad for the solu- 
tion of the complex multi-dimensional finite difference equations. 
This method is combined with a complex constraint overrelaxation 
technique, followed by rebalancing accelerations. The model is 
applied to several reactors: STARK (Schnell-Thermischen Argo- 
naut Reactor Karlsruhe) containing a hard spectrum fast core, 
TARK (Thermal Argonaut Reactor Karlsruhe) and GTRR (Geor- 
gia Tech Research Reactor) coupled-core configurations ee 
each a predominantly thermal spectrum. For Gane 2 reactors in whic 
there is a heterogeneous arrangement of materials, the amplitude of 
the space- and energy-dependent power spectral densities (PSD) is 


duced by the inherent binary fission noise. 


35128 Multi-group, multi-dimensional investigations of the power 
spectral densities of the Georgia Tech Research Reactor and the Fast- 


JULY 31, 1977 


35129 Application of quality control of 


radiographic paper to 
MTR fuel elements. Domanus, J.C. (Elsinore Shipbuilding and Engi- 
—s Co., Ltd., Helsingoer, Denmark). pp 349-359 of In Nuclear 
woe assurance. Vienna; International Atomic Energy Agency 


(197 
From IAEA symposium on nuclear fuel quality assurance; 
Oslo, (24 Ma 1976). 
‘© prove that X-ray paper is o! uate or use in 
radiological quality control of Material Testin; Reactor (MTR) fuel 
elements, a comparison was made between and X-ray 
film. Radiological control is og OK in radiograp y of U/AI cast 
bloks (30-mm thick) from whic fuel plates are rolled down. 
The plates themselves are also controlled by radiography, and fuel 
plates radiographs can be further used to assess the homogeneity of 
the uranium distribution in the plate. The quality of plate po 
—_ was assessed by measuring radiograj pane density contrast 
er an Al step wedge. The Al equivalents of a test plate were also 
determined by densitometric scanning. The quality of U/AI cast 
blocks — was judged by using Tn Image Quality Indicators 
QIs). of the type (in the form of ho! ed in the block itself) 
and of the ASTM type (plate with holes, slaoed on the block). All 
comparative work was done using Kodak and Agfa-Gevaert X-ray 
paper and fluorescent intensifying screens as well as X-ray film (no 
n for plate radiography, intensifying screens for block 
poe me The results proved that X-ray paper is of sufficiently 
quality to be control = MTR fuel 
elements. Its use gives co’ in exposure processing 
Gene, well uo the cust of 


35130 Nondestructive examination ¢ FFTF fuels and other core 
components. Spanner, J.C.; Jackson, C.N. Jr. (Westinghouse Hanford 
Co., Richland, WA). Mater. Eval.; 34: No. 10, 219-223, 229(Oct 


1976). 

The ex accumulated in dev fuel manufactur- 
ing and assembly processes for the Fast Flux Test Facility (FFTF), 
and the poco a of NDT equipment to assure the 
——— integrity of F fuel assemblies, will provide a sound 
technical basis for the design of reliable core components for future 
LMFBR'’s. Novel, as well as conventional, NDT methods are being 
applied to examine the FFTF driver fuels and other core compo- 
co no of the unique NDT adaptations that have been devel- 

and applied for characterizing materials and detecting possible 

feos are described. Radiography has been used to — both 

qualitative results and quantitative data, and specialized ultrasonic 

and eddy current systems have been developed to insure the integri- 
ty of critical in-core components. 


Announcement on the project of the University of Cologne 
to erect and to operate a research reactor (neutron source) on its 
premises in Cologne-Suelz. Bundesanzeiger; 28: No. 224, 3(Nov 1976). 
(In German). 

Short communication only. 


35132 Design of an in-core fast neutron generator. Napier, B.A.; 

Holland, J.P.; Howe, S.D.; Mikols, W.J.; Glynn, E.F.; Merklin, J.F.; 

Eckhoff, N.D. (Kansas State Univ., Manhattan (U (USA) Dept. of 

ok _ Nucl. Instrum. ” Methods; 138: No. 3, 463-465(1 
lov 


14 MeV neutrons, via the reaction 

in a solution of LiOD in D.O. The device's conversion efficiency 
was 1.93 x 10°‘ i.e., for every 5200 thermal neutrons absorbed, one 
14 MeV neutron was produced. Flux profiles above various thresold 
energies are given for the device when located in an outer ring fuel 
element position of the KSU TRIGA Mark II nuclear reactor. Use 
of the LiOD converter in fast neutron-activation analysis and CTR- 
materials damage studies is suggested. 


35133 CABRI neutron hodoscope. Bluhm, H.; Boehnel, K. 
Kuechle, M. (Kernforschungszentrum Karlsruhe Gicnnuin, FR). 
Inst. fuer Neutronenphysik und Reaktortechnik). pp 346-350 of In 
Reaktortagung, Mannheim, 29.3.-1.4.1977. Sektion 2: Sicherheit 
kerntechnischer Anlagen. E, in-Leopoldshafen, Germany, 
F.R.; ZAED (1977). (In German 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 


Mar 1977). 
; 2 refs. Short communication only. 


PLUTONIUM AND ISOTOPE PRODUCTION 
REACTORS 


REFER ALSO TO CITATION(S) 35257 


35134 Ye Decontamination of the HFR dismantling 
cell. Cloes, K.; Husmann, K.; von der Hardt, P. (Commission of the 


sue Communities, Petten (Netherlands). Joint Nuclear Re- 
uropean Communities operates in 
the the Joint Research Centre (EURA- 
TOM), a 45 MW light-water cooled materials testing reactor, the 
HFR. Inside the reactor containment a on top of a side 
l, a hot cell constructed for the 
uipment was brought into active service in Jul 

Early in 1973, the cell was contaminated by 0.1 
originating from an irradiation capsule con impre 
pa (rae specimens. Due to the elevated radiotoxicity of this isotope, 

to numerous potential ways of spreading out the contamination 
it was decided to stop routine o 
tory degree of decontamination been reached. Two years have 
been spent for preparation of specialized equipment and thorough 
clean-up and overhaul work of the cell. It went back into normal 
operation on February 21st, 1975 and has since then been working 
very successfully. 


35135 (ORNL/TM—S711) High Flux Isotope Reactor technical 
(Oak Ridge National Lab., Tenn. (USA)). Mar 1977. 

Contract W-7405-ENG-26. vp. Dep. NTIS $5.00. 

Included are sections covering safety limits and limiting 

safety system settings, limiting conditions for operation, surveillance 

requirements, design features, and administrative controls. An ap- 

pendix deals with accidents and anticipated transients. (DG) 


35136 Effect of the pellet-cladding mechanical interaction on a 
nuclear fuel quality assurance system. Higashi, M. (Power Reactor 
and Nuclear Fuel Development Corp., Tokyo); Furubayashi, T.; 
Matsubara, T.; Kiyosawa, N. pp 121-132 of In Nuclear fuel quality 
assurance. Vienna; International Atomic Ener nergy Agency (1976). 

From IAEA symposium on nuclear quality assurance; 
Oslo, Norway (24 May 1976). 

See STI/PUB—435; CONF-760528—. 

The considerations of the pellet-cladding mechanical interac- 
tion (PCMI) are discussed in xe First the development process 
and QA system for the fuel of the Advanced Thermal Reactor 
(ATR) FUGEN in Japan are described. Then characteristics of the 
PCMI effects are shown using the irradiation test results. ean 
considerations of PCMI in the design and fabrication of FUG 
fuels are explained. 


tion of the cell until a satisfac- 


PROPULSION REACTORS 
REFER ALSO TO CITATION(S) 34863, 35239 


35137 (PB—253323) Functional performance of the helical coil 
steam generator, Consolidated Nuclear Steam Generator (CNSG) IV 
system. Executive summary report. Watson, G.B. (Babcock and 
Wilcox Co., Alliance, Ohio (USA). Research Center). Oct 1975. 
Contract MARAD-1-35555. 58p. (ARC—5178-ES). NTIS $4.50. 

See also PB-253 324. 

The objective of this yject was to study the functional 
performance of the CNSG - IV helical steam generator to demon- 
strate that the generator meets steady-state and transient thermal- 
hydraulic performance specifications and that secondary flow insta- 
bility will not be a problem. Economic success of the CNSG 
concepts depends to a great extent on minimizing the size of the 
steam generator and the reactor vessel for ship installation. Also, _ 
marine application the system must meet stringent ——a 
operating stability, transient response, and control. full-size od 
tube experimental unit differed from the CNSG only in the number 
of tubes and the mode of primary flow. In g , the functional 
performance test demonstrated that the helical steam generator 
concept will exceed the specified superheat of 35F at 100% load. 
The experimental measured superheat at comparable operating con- 
ditions was 95F. Testing also revealed that available computer codes 
accurately predict trends and overall performance characteristics. 
(GRA) 


35138 (PB—253324) Functional performance of the helical coil 
steam generator, Consolidated Nuclear Steam Generator (CNSG) IV 
system. Final report. Watson, G.B. (Babcock and Wilcox Co., Alli- 
ance, Ohio (USA). Research Center). Oct 1975. Contract MARAD- 
1-35555. 184p. (ARC—5178-F). NTIS $7.50. 
See PB—253323. 

CNSG-IV were tested in the Generator Test Facility of the 
Alliance Research Center (ARC). This facility combines the capa- 
bilities of the Hot Water Test Facility and the Once-Through Steam 
Generator (OTSG) Test Facility to test steam generators at full 
ary sides using water as the test fluid. The vides the 
arrangement schematic of the Steam Generator = acility used 
during the functional performance tests of the helical coil steam 
generator (HCSG). It emphasizes only that equipment used during 
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the helical coil test. An OTSG (‘A’ generator) was also used to 
— an additional heat sink so the primary side furnace could be 
at a higher rate, yet be within its controllable range. 


35139 Vapour cooled nuclear reactor. Nakanishi, T.; Oyama, 
(to Hitachi Shipbuildng and Engineering Co, Ltd). CememFRG) 
Patent 2,446,642/A/. 1 Apr 1976. 23p. (In German). 
7 figs. Available from Dt. Patentamt, Muenchen (FRG). 
A reactor cooled with superheated steam is described which 
overcomes the technical problems of that type of reactor. 


35140 Gadolinium oxide/aluminium oxide as a burnable neutron 
poison for ship propulsion reactors. Ahif, J.; Greim, L.; Hattenbach, 
K,; F. (Gesellschaft fuer Kernenergieverwertung in 
Schiffbau und Schiffahrt m.b. H., Geesthacht-Tesperhude (Germany, 
F.R.)); Hoerle, M. (Internationale Atomreaktorbau G.m.b.H. (IN- 
RATOM), Bensberg/Koeln (Germany, F.R.)). pp 494-497 of In 
Reaktortagung, Mannheim, 29.3.-1.4.1977. Sektion 4: Brennelemente 
und Materialien. Eggenstein-Leopoldshafen, Germany, F.R.; ZAED 

(1977). (in German) 
From Reactor congress 1977; Mannheim, Germany, F.R. (29 


1977). 
2 figs.; 1 tab.; 2 refs. Short communication only. 


REACTOR SAFETY 
REFER ALSO TO CITATION(S) 35360, 35361, 36844 


35141 ee oe Review of progress with analysis of 
blowdown experiments using RELAP-UK. Fayers, F.J. (UKAEA 
Reactor — op Winfrith, Atomic Energy Establishment). Oct 1975. 
32p. NTIS (US Sales Only). 

The paper briefly reviews some of the recent work at AEE 
Winfrith to establish the validity of the RELAP-UK code by com- 
parison with blowdown experiments. Five sources of experimental 
data have been used which include two of the Edwards’ simple pipe 
blowdown experiments, the LOFT semi-scale Benchmark Problem 
No. 2, and the Italian and ay blowdown rig results. Various 
difficulties in the comparison between theory and measurements are 
oo and the steps proposed to resolve the problems are 

ica 


35142 (AI-ERDA—13182) LMFBR safety program. Annual 
technical progress report, government fiscal year 1976 and 1976T. 
(Atomics International Div., Canoga 10 Jan 
1977. Contract EY-76-C-3-0824. S $4.00 

Progress is summarized in LMFBR safety studies related to 
the characterization of sodium fires and fission products. Included 
are sections on SOMIX Code development, sodium splash dispersal, 
aerosol leakage, aerosol model improvement, characterization of 
aerosol source term, large scale molten fuel tests, fuel and fission 
product release from burning sodium, and iodine attenuation. (DG) 


35143 (ANL—76-121) Light-Water-Reactor Safety Research 
Program: quarterly report, July—September 1976. Psd — National 
Lab., Ill. peng Dec 1976. Contract W-31-109-ENG-38. 113p. 
Dep. NTIS $6.00. 

The report summarizes the Argonne National Laboratory 
work performed during July, August, and September 1976 on water- 
reactor-safety heat-transfer and flow problems. The following re- 
search and development areas are covered: (1) loss-of-coolant acci- 
dent research: heat transfer and fluid dynamics; (2) transient fuel 
response and fission-product release program; (3) mechanical p' 
ties of zircaloy containing oxygen; and (4) steam-explosion Sonlien. 


35144 (BNL-NUREG—50569) Development of a computer code 
for Thermal Hydraulics of Reactors (THOR). Sixth quarterly progress 
report, January—March 1976. Wulff, W. (Brookhaven National 
NY. N.Y. Dec 1976. Contract EY-76-C-02-0016. 
The peter oo the advanced code development work report- 
ed here is to construct a computer code for the prediction of 
thermohydraulic transients in water-cooled nuclear reactor systems. 
The fundamental formulation of fluid dynamics is to be based on the 
one-dimensional drift flux model for non-homogeneous, non-equilib- 
rium flows of two-phase mixtures. Particular emphasis is placed on 
= ment modeling, automatic prediction of initial steady state 
itions, inclusion of one-dimensional transient neutron kinetics, 
Salen | in the selection of computed spatial detail, development of 
reliable constitutive descriptions, and modular code structure. 


35145 (CEA-CONF—3437) Shaking table testing of a HTGR 
reactor core, comparison with the results obtained using a nonlinear 
mathematical model. Berriaud, C.; Cebe, E.; Livolant, M.; Buland, P. 
(France d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 

t. des Etudes Mecaniques et Thermiques). 1975. lip. 
in Fre Frevch) CONF-751259—1). 1S ( (US Sales Only). 


From Meeting of specialists of the anti-seismic design of 
nuclear facilities; Paris, France (1 Dec 1975). 

Two series of horizontal tests have been performed at Saclay 
on the shaking table VESUVE: sinusoidal test and time history 
response. Sinusoidal tests have shown the strongly nonlinear dynam- 
ic behavior of the core. The resonant frequency of the core is 
dependent on the level of the excitation. These phenomena have 
been explained by a computer code, which is a lumped mass nonlin- 
ear model. El Centro time history displacement at the level of 
PCRYV was reproduced on the shaking table. The analytical model 
was applied to this excitation and good comparison was obtained for 
forces and velocities. 


35146 (CEA-CONF—3438) Current he of seismic analysis 
of Direct 


floor spectra. Application 
a pressurized water power plant. Livolant, M.; 
Jeanpierre, F. (CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Yvette (France). t. des Etudes Mecaniques et Thermiques). 
1975. 22p. (In French). (CONF-751259—2). NTIS (US Sales ee" 

From Meeting of specialists of the anti-seismic design 
nuclear facilities; Paris, France (al Dec 1975). 

The basic data for seismic analysis of nuclear reactor is the 
ground response spectrum. From this spectrum two methods are in 
current use for the seismic analysis: the direct time integration and 
the response spectrum method. In the direct time integration one 
resolves the motion equations and calculates the displacements and 
stresses for one or many accelerogramms representing as well as 
possible the ground spectrum. Such a method can be used in nonlin- 
ear analysis but appears complex and expensive in computing time. 
The response spectrum method calculates the eingenvector ampli- 
tudes. A direct method of floor spectrum calculation from the 

ground spectrum is presented and applied to two different nuclear 
power plants (Super Phenix is taken as example). 


35147 (CEA-CONF—3569) Experimental loop for light water 
fuel under normal, transient and conditions. 
Colomez, G.; Marfaing, R.J.; Molvault, M. (CEA Centre d'Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Services des 
Piles). 8 Apr 1976. 20p. (In French). (CONF-7605130—2). NTIS 
(US Sales Only). 

From Meeting of the EURATOM working group on the 
irradiation devices; Riso, Denmark (20 May 1976). 

Within the scope of safety experiments on power reactor 
fuels, an experimental loop is described with the connected instru- 
mentation used, in the OSIRIS reactor, for analytical safety experi- 
ments during abnormal, transient and emergency conditions, includ- 
ing the follow-up failed elements, the release of fission products, the 
study of the deposition of fission products and their migratior into 
the . The apparatus is, of course, also usable for experiments 
under normal conditions. 


35148 (CEA-CONF—3570) loop for fast neutron 
fuels under normal, abnormal, transient and emergency conditions. 
Bauge, M.; Colomez, G.; Marfaing, R.J.; Mourain, M. (CEA Centre 
d'Etudes Nucleaires de "Saclay, 91 - Gif-sur-Yvette (France). Ser- 
vices des Piles). 3 May 1976. ip. (In French). (CONF-7605130—1). 
NTIS (US Sales Only). 

From Meeting of the EURATOM working group on the 
irradiation devices; Riso, Denmark (20 May 1976). 

Within the scope of safety experiments on power reactor 

fuels, an experimental loop is described which can, by reduction of 
the flow, flush the sodium joint of vented mixed carbide fuel 
elements and allow the study of the resulting phenomena. With the 
help of the annex laboratories at OSIRIS, the control test can be 
analyzed and followed, with special attention to the study of the 
migration of fission products inside and outside the fuel. This a) 
tus can, of course, also be used for testing the fuels under and 
abnormal working conditions. 
35149 (CONF-761006—44) Reactor protection system design 
using micro-computers. Fairbrother, D.B. (Babcock and Wilcox Co., 
Lynchburg, Va. (USA). Nuclear Power Generation Div.). 1976. 8p. 
Babcock and Wilcox Co., Lynchburg, VA. 

From pe gg science, scintillation and semiconductor 
counter symposium; New Orleans, Louisiana, United States of 
America (USA) (20 Le 1976). 

Reactor protection systems for nuclear I ny ad plants have 
traditionally been built using analog hardware. hardware works 
quite well for single parameter trip functions; however, optimum 
protection against DNBR and Kw limits requires more complex 
trip functions than can easily be handled with analog hardware. For 
this reason, Babcock and Wilcox has introduced a Reactor Protec- 
tion System, called the RPS-II, that utilizes a micro-computer to 
handle the more complex trip functions. The paper describes the 
design of the RPS-II and the operation of the micro-computer within 
the Reactor Protection System. 
scription of incoherencies in reactor accident analysis. Ott, K.O. 
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(Purdue Univ., Lafayette, Ind. (USA). School of Nuclear ef 
ing). Jan 1977. Contract EY-76-S-02-2515.M001. 8p. P 02/MF AOI. 
Studies are summarized which concern the exploratory devel- 
opment of a method for the treatment of the spatial variations of 
temperatures, power, and material densities in the core as they 
appear initially and as they further progress through simulated 
accidents. The emphasis is on the lateral variations. Current pro- 
grams (e.g., SAS) treat the lateral variations only in several large 
by subdividing the core into a small number of channels (e.g., 
ten) with no lateral variation within each channel. Prelimi 
investigation of the power variation (in terms of fuel area at power > 
in dP) showed that the lateral variation can be better approximated 
by a continuous curve rather than by a few steps. The actual lateral 
variation is closer to a continuous curve than originally estimated, if 
also the lateral variations across individual subassemblies are ac- 
counted for. The basic concepts adopted for the studies described 
consist therefore of continuous distributions rather than step-type 
functions. The variations are represented in the form of areal and 
volumetric distributions, which give the area or volume of a certain 
—_ temperature, or power as a function of the respective 
Vv ie. 


35151 (COO—2571-7) Improvement and verification of fast reac- 
tor safety analysis techniques. Progress report, October 1, 1976— 
December 31, 1976. Barker, D.H. (Brigham Yo! Univ., Provo, 
Utah (USA). Dept. of Chemical Engineering). 1977. Contract EY- 
76-S-02-2571. 36p. Dep. NTIS $4.00. 
pat png a calculations based on the disassembly results 
from VENUS-II have been com to experimental wo: pon 
measurements for the Kiwi- , SNA N-2 and SNAP- 
TRAN-3 tests. The influence of equation-of-state uncertainties on 
work-energy calculations using the ANL-WRK_ subprogram has 
been examined. Initial results of a VENUS-SIMMER study designed 
to define the range of VENUS applicability are presented. The initial 
hases of the feasibility study of using chemical reactions as simu- 
t-material experiments were started. A literature survey was made 
and a beginning model specified. 
35152 (COO—2781-4-TR) Prediction of minimum UO; particle 


size based on thermal stress initiated fracture model. Corradini, M. 
(Massachusetts Inst. of Tech., Cambridge (USA). t. of Nuclear 


— Aug 1976. Contract EY-76-S-02-2781. 93p. Dep. NTIS 
~~ An analytic study was employed to determine the minimum 


UO, particle size that could survive fragmentation induced by 
thermal stresses in a UO2-Na Fuel Coolant Interaction (FCI). A 
brittle fracture mechanics approach was the basis of the study 
whereby stress intensity factors K/sub I/ were compared to the 
fracture toughness K/sub IC/ to determine if the particle could 
fracture. Solid and liquid UO. droplets were considered each with 
two possible interface contact conditions; perfect wetting by the 
sodium or a finite heat transfer coefficient. The analysis indicated 
that particles below the range of 50 microns in radius could survive a 
UO.-Na fuel coolant interaction under the most severe temperature 
conditions without thermal stress fragmentation. Environmental con- 
— of the were varied the 
fects upon K/su possible fragmentation. underlyi 
assumptions of the analysis were investigated in light of the ome 
results. It was concluded that the analytic study seemed to verify the 
experimental observations as to the range of the minimum particle 
size due to thermal stress fragmentation by FCI. However the 
method used when the results are viewed in light of the basic 
assumptions indicates that the analysis is crude at and can be 
viewed as only a rough order of magnitude analysis. The basic 
complexities in fracture mechanics make further investigation in this 
area interesting but not necessarily fruitful for the immediate future. 
35153 (COO—2781-6TR) Acoustic cavitation as a mechanism of 
of hot molten droplets in in cool liquids. Kazimi, M.; 
Watson, C.; Lanning, D.; Rohsenow, W.; Todreas, N. (Massachu- 
setts Inst. of Tech., Cambridge (USA). Dept. of Nuclear Engineer- 
ing). Nov 1976. Contract EY-76-S-02-2781. 70p. Dep. NTIS $5.00. 
A mechanism that explains several of the observations of 
fragmentation of hot molten drops in coolants is presented. The 
mechanism relates the fragmentation to the development of acoustic 
cavitation and subsequent bubble growth within the molten material. 
The cavitation is assumed due to the severe pressure excursions 
calculated within the hot material as a result of the pressure pulses 
accompanying coolant vaporization at the — surface. The 
~~ of the cavitation vapor nuclei inside the is shown to 
influenced by the subsequent long duration surface pressure 
pulses. The variation of the amplitude of these surface pulses with 
experimental variables is shown to exhibit the same trends with these 
variables as does the variation in extent of fragmentation. 


35154 (COO—2781-8TR) Mixing requirements for the limiting 
fuel-coolant interactions in metal fast breeder reactors. Lenz, 
W.F. Jr. (Massachusetts Inst. of Tech., Cambridge (USA). ms of 

i -2781. 172p. P 


Nuclear Engineering). Nov 1976. Contract EY-7 
08/MF AOl1. 
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An estimation of the mixing requirements 
fuel-coolant interactions in two speci i 
reactors, the Fast Flux Test Facility 


were investigated to determine what limiting effects they could have 
on the mixing rates of the fuel and coolant during an FCI. The 
energy requirements for mixing were investigated. results, how- 
ever, provided no limiting effects. A solidification limited fi 

tion model was also investigated. Although this model provided no 


accidents in the FFTF. Equivalent mixing time constants based on 
the fuel release rates were shown to be greater than the limiti 
values. Thus, this mechanism was shown to be limiting for 
particular accident sequence investigated. 


(COO—2781-9TR) Proposed heat transfer model for 
gas-liquid heat transfer effects observed in the Stanford Research 
Institute scaled tests. Corradini, M.; Sonin, A.A.; Todreas, N. (Mas- 
sachusetts Inst. of Tech., Cambridge (USA). Dept. of Nuclear i 
neering). Dec 1976. Contract EY-76-S-02-2781. 102p. P 06/MF AOI. 

In 1971-72, the Stanford Research Institute conducted a series 
of scaled experiments which simulated a sodium-vapor expansion in 
a hypothetical core disruptive accident (HCDA) for the Fast Flux 
Test Facility. A non-condensible explosive source was used to model 
the pressure-volume expansion characteristics of sodium vapor as 
predicted by computer code calculations. Rigid piston-cyli ex- 
periments ('/10 and '/30 scale) were undertaken to determine these 
expansion characteristics. The results showed that the pressure- 
volume characteristics depend significantly on the presence of water 
in the cylinder reducing the work output by about 50 percent when 
a sufficient water depth was present. The study presented 
that the mechanism of heat transfer between the water and hi; 
temperature gas was due to area enhancement by Taylor instabilities 
at the gas-liquid interface. A simple heat transfer model is proposed 
which describes this energy transport process and agrees well with 
the experimental data from both ied experiments. The conse- 
quences of this analysis suggest that an estimate of the heat transfer 
to the cold slug during a full-scale HCDA due to sodium vapor 
expansion and the accompanying reduction in mechanical work 
energy warrants further investigation. The implication of this analy- 
sis is that for either sodium or fuel vapor expansion in an HCDA, 
there is an inherent heat transfer mechanism which significantly 
reduces the work output of the expanding bubble. 


35156 (COO—2781-10) Fuel coolant thermal interaction project. 
Quarterly progress report No. 5, July 1, 1976—September 30, 1976. 
Todreas, N.E. husetts Inst. of Tech., Cambridge (USA)). 
1976. Contract EY-76-S-02-2781. 9p. P 02;MF AOl. 

The objective of the work rted is to experimentally and 
analytically study the dominant mechani in fuel-coolant thermal 
interactions which could lead to vapor explosions. The exploration 
of mechanisms is focused in three areas: ( 5 mechanisms responsible 
for fragmentation in molten metal droplet experiments (including 
assessment of the validity of the proposed Spontaneous Nucleation 
Mechanism), (2) thermal stress initiated fracture as a fragmentation 
mechanism, and (3) possible mechanisms of energy dissipation due to 
heat transfer during the HCDA expansion. Work being performed in 
these areas is briefly described. 


(COO—2781-11TR) Application of nuclea- 
tion theory to tin-H2O interactions. Corradini, M.; Rohsenow, W.M.; 
Todreas, N.E. (Massachusetts Inst. of Tech., Cambridge (USA). 

t. of Nuclear Engineering). Jan 1977. Contract EY-76-S-2781. 
141p. (P). P 07;MF AO1. 

The concept of spontaneous nucleation is shown to be appli- 
cable to the tin-water experimental data. In conjunction with this 
conclusion, an implication to the actual UO2-sodium reactor system 
can be made. The UO: sodium system appears to be a more benign 
combination of materials in comparison to the possible energetic 
interactions of the tin-water system. The reasons for this relate 
directly to the physically observed phenomenon in the tin-water 
system and the spontaneous nucleation model. Film boiling is not 
probable in the UO2-sodium because the interface temperature for 
this material combination and reactor environment temperatures is 
much lower than the homogeneous nucleation temperature for 
sodium. This means that the initial requirement of coarse premixi 
is not fulfilled and the chance of an energetic interaction is signi 
cantly reduced. The most probable mechanism for the observed UO: 


3603 
for the limiting 

cooled fast 

the Clinch River 

Breeder Reactor (CRBR), has been undertaken. The mixing require- 
ments were represented in terms of the limiting mixing time con- 
stants. These constants were determined with the Argonne paramet- 
ric FCI Compute. Model for a range of core involvements. Specifi- 
cally, fuel masses used ranged from as low as one-seventh of the core 
to a full core involvement. In general, conservative values for 
additional FCI input parameters were assumed such that the results 
would be conservative. With the results in hand, several mechanisms 
_ limiting _ it did show that fuel particle sizes of a 
certain size could indeed limit the fuel-coolant mixing rates. Addi- 
tionally, the limiting effects were found to be much less significant 
for UC fuel. The third mechanism that was investigated concerned 
the limiting effects of the finite fuel release rates as a result of TOP 
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fragmentation when dropped into sodium is stated to be thermal 
stress fragmentation. All four criteria of the spontaneous nucleation 
theory have been investigated in light of the tin-water data and 
found to be consistent. It is concluded that the use of the molten tin- 
water system to simulate the UO2-sodium interaction in the drop 
mode configuration is not warranted for future studies. 


35158 (COO—2781-12) Fuel coolant thermal interaction project. 
report No. 6. Todreas, N.E. (Massachusetts Inst. 


Quarterly progress 
of Tech., Cambridge (USA)). Feb 1977. Contract EY-76-S-02-2781. 
Tp. P 02; MF AOI. 

A brief summary is presented of studies to assess the validity 
of the spontaneous nucleation mechanism in modeling molten tin- 
water fragmentation experiments. It is concluded that the necessary 
criteria for an energetic fuel-coolant interaction according to the 
fn Do) nucleation model are consistent with existing tin-water 


35159 (GEA P—13923-17) Fuel rod mechanics and failure analy- 
sis seventeenth quarterly report, August—October 1976. (General 
Electric Co., Sunnyvale, Calif. (USA). Fast Breeder Reactor Dept.). 
Nov 1976. Contract EY.76-C-03-0893-002. 54p. AT. 

Progress is reported in the following LMFBR-related areas: 
TREAT experiment analysis and code validation, CRBR and FFTF 
supporting analysis, experiment design and statistical analysis, evalu- 
ation and adaptation of existing codes, fuel performance code devel- 
opment. parametric accident analysis, code standardization and doc- 
umentation, technical management, and quality assurance. (DG) 


35160 (GEAP—21255) Preliminary BWR blowdown/emergency 
core cooling program plan. Muzzy, R.J. (General Electric Co., San 
Jose, Calif. (USA). Boiling Water Reactor Systems Dept.). Jun 1976. 
100p. Dep. NTIS $5.50. 

A preliminary blowdown/emergency core cooling (BD/ 
ECC) program plan is provided for EPRI and NRC review, com- 
ment and approval. The test program will evaluate the thermal/ 
hydraulic system response and bundle heat transfer behavior during 
the hypothetical BWR LOCA. Design considerations leading to 
various test configurations are discussed. Test eters and ranges 
are identified and a test strategy is presented along with a discussion 
of — development and verification activities related to the BD/ 
ECC data. 


(HEDL-ANL/RAS—72-19) Effect of noncondensibles on 
the rate of sodium vapor condensation from a single-rising HCDA 
bubble. Theofanous, T.G.; Fauske, H.K. (Hanford Engineering De- 
velopment Lab., Richland, Wash. (USA)). Jun 1972. Contract E(45- 
1)-2170. 28p. AT. 
According to current Hypothetical Core Disruptive Accident 
= concepts, the expansion mixture HCDA Bubble) resulting 
the high-pressure high-temperature contents of the fuel-coolant 
interaction zone, would rise, in the form of a bubble, through the 
sodium pool into the cover-gas plenum. This being the basic mecha- 
nism for radionuclide transfer across the sodium pool, evaluation of 
the bubble motion and cooldown is important in assessing potential 
leakage of radionuclides to the outer containment. Previous studies 
have ignored the effect of the noncondensibles on the condensation 
process which provides the main cooldown mechanism. The report 
presents the results of a theoretical study undertaken to develop the 
analytical tools which are necessary to evaluate the magnitude of 
these effects. The obtained results are quite general and specific 
applications and possibly extensions of the theory will depend on the 
specific conditions under consideration. As an illustration, the adap- 
tation of the results is given for the conditions prescribed by the 
in gn II and ASPRIN calculations for a 150 MW-sec FFTF 


35162 (HEDL-TI—75001-1) FSAR Qo responses, supplement 1. 
(Hanford Engineering Development Lab., Richland, Wash. (USA)). 
Oct 1975. Contract EY-76-C-14-2170. 496p. AT. 

Responses po we sper and requests for additional data con- 
cerning the safety ysis of the are presented. 


35163 (HEDL-TI—75002-1(Ammen.1)) FSAR amendment 1 
changes to chapters 7 and 8. (Hanford Engineering Development 
Lab., Richland, Wash. (USA)). Dec 1976. Contract EY-76-C-14- 
2170. 352p. AT. 

Revised safety analyses of the plant protection system, con- 
trol system, electrical system, and quality assurance program for the 
FFTF are presented. 


35164 (INIS-mf—3239, pp 147-153) Nuclear power plant radi- 
ation: personnel safety aspects. Roekmantara, R. (Institut Tekno! 
Bandung (Indonesia) Departemen Fisika). 1975. (In Indonesian). 
rom Workshop on nuclear power plants technology; Jakar- 

ta, = = (25 Mar 1974). 

In Nuclear power plants technology. 

A reactor using water as coolant, moderator, and heat trans- 
fer medium can produce significant internal and external radiation 
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caused by contamination. The process of contamination and actions 
that must be taken to avoid workers from receiving more than the 
maximum permissible dose are presented. 


35165 (INIS-mf—3239) Nuclear power plants 
ceedings of the workshop held by the National Atomic Energy Agency 
and the Ministry of Public Works and Eleciric Power. (National 
Atomic Energy Agency, Jakarta (Indonesia)). 1975. vp. (CONF- 
740389—). NTIS (US Sales Only). 

From Workshop on nuclear power plants technology; Jakar- 
ta, Indonesia (25 Mar 1974). 

Separate abstracts and indexing were prepared for each 
paper. (DG) 


35166 (INIS-mf—3286) Accident analysis in a nuclear power 
plant. Mariscanin, S.B. (Institut za Nuklearne Nauke Boris Kidric, 
Belgrade a 1976. 7p. (In Serbian). (CONF-7605133—1). 
NTIS (US Sales Only). 
76 From 20. Yugoslav conference; Opatija, Yugoslavia (31 May 
1976). 

4 refs., 2 tables, 2 figs. 

For every nuclear power plant the safety analysis is required. 
One part of it is concerned with the accident analysis. In this 
deterministic analysis a number of events is supposed to occur - from 
minor ones to the catastrophic accidents. Answers are obtained using 
models and by solving the related mathematical expressions. The 
usual answer is the development of the important parameters of 
nuclear — plant as a function of time. In the paper the method- 
ology of this analysis is discussed, the number of necessary models is 
sugg' 


35167 (INIS-mf—3344, pp 59-70) Accidents with nuclear power 
plants, ch. 11. Jun 1976. (In Dutch). 

11 refs., 4 figs., 4 tables. 

In Nuclear Energy. Review of problems, effects of nuclear 
power station in the Eems river delta area, influence of radiation on 
organisms. 

A recalculation of the consequences of nuclear power om 
accidents is presented taking into account different 
different quantities than those usually accepted. A case study ae a 
nuclear power plant planned for the Eems-river estuary in the 
Netherlands is presented. 


35168 Fracture mechanics 
Trino Vercellese reactor vessel following a postulated main coolant 
pipe break. Jaeger, T.A. (comp.). (Commission of the European 
Communities, Brussels (Belgium). 1975. 10p. INIS. 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

The paper presents the results of a parametric oe 
formed on the Trino reactor vessel to evaluate the thermal 
resulting from a postulated LOCA. The parametric study included 
the variable of flow rate (9300, 12245 and 18700gpm) and coolant 
temperature (53.6, 70 and 100 deg F). In addition, post-irradiation 
fracture toughness data were obtained on the Trino reactor vessel 
— to ensure completeness of the analysis. The material exhibit- 
ed -irradiation upper shelf fracture toughness of 
15Oksi(in)eup(1/2). The paper describes the potential of crack insta- 
bility durin; eg nope LOCA condition considering the variables 
evaluated. results of the parametric study show that by — 
ling the SIS coolant flow rate and/or coolant temperature, the 
critical flaw size is greater than 25% of the reactor vessel shell 
thickness. 

35169 ate oe pp 10p, Paper J 1/1) Acceptable risk in 
reactor safety studies. 

From 3. ectens conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

In Transactions of the 3rd international conference on struc- 
tural mechanics in reactor technology. 

Acceptable risk is defined in terms of its five basic parameters: 
the hazard or problem; the probability of occurrence; the conse- 
quence; the possible alternative actions; and the value system of the 
community or the society. The problem of consistency in design at a 
site and between differing sites is discussed and solutions are suggest- 
ed. Techniques for consistent deterministic and probabilistic 
limits and design standards are illustrated using data from 
Reactor Safety Study, WASH-1400. The influence of level of conse- 
quence is discussed and a general methodology for decision analysis 
in resource allocation problems is briefly introduced and illustrated. 
The concept of acceptable risk is put in a quantitative format that 
can be used by methods 
are introduced to 


35170 Paper J 2/1) Safety philosophy 
and concepts for large liquid metal breeder reactor power plants. 1975. 

From 3. International conference mechanics in 
reactor technology; London, UK (1 Sep 1975), 


JULY 31, 1977 


In Transactions of the 3rd international conference on struc- 
paper unique safety aspects o’ 
LMFBR concept which are of significance to ne ——— 
and structural analyses. Topics covered include: —— 
integrity assurance; effects of sodium spills on integrity o' ae 
visions being considered for containment of melted cores; and 
peng cores Specific reference is made to the FFTF and 
the Clinch River Breeder Reactor Project designs and methods of 
treatment of the above problems. In particular, the part played by 
tests, such as those carried out on a simulated FFTF model, and the 
—— structural reliability and related programs are considered. 
topics are addressed in a manner which places FFTF and 
CRBR in context with other LMFBR’s, and point to a possible 
direction for future American LMFBR anion. 


35171 pp Ip, Paper J Structural reliability 
assessment of reactor safety a 


From 3. International conference mechanics in 
reactor technology; London, _ (1 Sep 1975). 

Published in summary form only. 

In Transactions of the 3rd international conference on struc 


35172 - pp 13p, J 1/5) Uncertainties and 
reliability theories for reactor safety. 


From 3. International on structural mechanics in 
reactor a London, UK (1 Sep 1975). 

In Transactions of the 3rd international 
tural mechanics in reactor technology. 

What makes the safety problem of nuclear reactors particular- 
ly challenging is the demand for high levels of reliability and the 
limitation of statistical information. The latter is an unfortunate 
circumstance, which forces deductive theories of reliability to use 
models and parameter values with weak factual support. The uncer- 
tainty about probabilistic models and parameters which are inferred 
from limited statistical evidence can be quantified and incorporated 
rationally into inductive theories of re’ ity. In such theories, the 
starting point is the information actually available, as opposed to an 
estimated probabilistic model. While the necessity of introducing 
inductive uncertainty into reliability theories has been recognized by 
many authors, no satisfac’ inductive theory is presently available. 
The paper presents: a c tion of uncertainties and of reliability 
models reactor a general methodology to include these 
uncertainties into reliability analysis; a discussion about the relative 
advan and the limitations of various reliability theories on. 
cally, inductive and deductive, 


on struc- 


models. 
35173 environmental design and methodology 


35174 (INIS-mf—3387) epee and theoretical investiga- 
tions on the dynamic response of the containmeat at the Brunsbuettel 
BWR during blowdown. Jaeger, T.A. (comp.). (Commission of the 
European Communities, Brussels (Belgium)). 1975. 8p. INIS. 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

The response of nuclear reactor containments to dynamic 
pressure loadings during blowdown is experimentally and theoreti- 
cally investigated. During the pressure relief valve vent tests in the 
Brunsbuettel Power Station, detailed measurements of the fluctuat- 
ing pressure field in the suppression pool and of the response of the 
containment were performed in October 1974. Tests were done with 
different steam pressures and different tem ee of the pool 
water, using one and two relief valves. field was 
measured by 20 pressure transducers, the response ve of th the contain- 
ment by 35 accelerometers. Analog signals were recorded and are 
then itized for analysis with the methods of random process 
theory. transient pressure in the water during condensation is a 
narrow banded random process with few peaks in the spectrum 
between 10 and 30cps. In the circumferential direction the ampli- 
tudes and _—_ angles indicate a pressure distribution which forms 
waves with one or two wave lengths on the circumference. The 
— of the containment shows the same spectral density and 
ng angles as the pressure measured on the corresponding places. 

dynamic behavior of the containment was computed with the 
finite element programme STRUDL-DYNAL. In a modal analysis 
without ‘aandion the influence of the water the first 30 clone 
quencies between 10 and 50 cps and the co ing modes were 
computed: there are few modes with the complete structure vibrat- 
cylindrical and conical shell parts of the containment (sloshing and 
surface waves may be neglected here). 


Reaction-time relationship and structur- 
al design of reinforced concrete slabs and shells for aircraft impact. 

Jaeger, T.A. (comp.). (Commission of the European Communities, 

Brussels (Belgium)). 1975. 12p. INIS. 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

The reaction-time relationship for a deformable aircraft im- 
pacting on a rigid wall is derived. The resulting expression is 
compared to the expression presently in the literature and it is found 
that this new expression gives peak values of the reaction significant- 
ly less (approximately 40%) than the presently used expression. The 
reaction-time relationships for aircraft typical of a business jet, 
fighter-bomber and jet transport are evaluated. The peak value of 
the reaction-time relationship is very sensitive to changes in the 
initial impact velocity and the peak value of the weight distribution 
and relatively insensitive to changes in the crushing strength distri- 
bution and modifications of the weight distribution that do not 
change the peak value of the weight distribution. A structure is 
required to prevent penetration by any part of the aircraft. Severe 
damage is to be expected. The structure will be considered to have 
retained its structural integrity, if it does not collapse. It is assumed 
that only a region of the slab or shell in the near vicinity of the 
region of impact participates in energy absorption. For slabs, the 
maximum resistance is given as the collapse load for a concentrated 
conservative estimate dynamic effect are estimated using the 
method of Biggs. The ratio of the peak allowable force to the 
maximum resistance (F/R) is greater than unity as long as the 
Rage of th inp has a radius equal to or greater than that of the 

of the at aircraft. For any particular radius of 


35176 +. Analysis of an aircraft impact on a reac- 

tor building. J a = A. (Commission of the European Communi- 
ties, Brussels (Belgium)). 1975. 10p. INIS. 

From 3. International conference on mechanics in 

reactor technology; London, UK (1 Sep 1975). 

ormed to determine the effects of the impact of 

of the reactor building of a nuclear 

y are described. The building is a 

structure with exterior walls and roof 

ickness of hen 1.8m and 1.5m, respectively. The limited available 

tal evidence and theory are critically reviewed. Sugges- 

for additional scale model experiments and analysis are made 

of improving information for design purposes. It is 

analyses to envelope calculated crash resistance forces, 

above considerations, by a Felvgonal loading curve 

ight line segments. paper shows how the 
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shown that second-moment theories, which were originally suggest- 
ed to cope with the scarcity of data, and which have been _ 
recently for the safety analysis of a containment vessels, are 
the least capable of incorporating statistical uncertainty. The focus is 
on reliability models for external threats (seismic accelerations and 
tornadoes). As an application example, the effect of statistical uncer- 
tainty on seismic risk is studied using parametric full-distribution 
power 
1975. 
ics in 
reactor technology; London, UK (1 Sep 1975). 
In Transactions of the 3rd international conference on struc- 
tural mechanics in reactor technology. 
The ae described is concerned with a system reli- 
a by which the correlation among the levels of design 
for environmental and natural phenomena (earthquake, flood, GUCUINY Taio is also SHOWN. punching shear Capa 
tornado, etc.), reasonable practical measure of safety (such as con- determined by taking account of the reinforcement steel and yield 
ventional safety factor), and damage (radioactivity release) probabil- line pattern. 
ity are established . In fact, the methodology indicates how the risk 
of environmental and natural hazard is combined with a specific 
design in order to evaluate damage probability associated with the 
design. This leads to the optimum design decision when combined 
further with the cost considerations involving the radioactivity 
release. This fundamental approach is essential in the design of 
nuclear plant structures, because, unlike the convential structures, 
the architectural considerations and structural analysis requirements 
alone cannot, by themselves, result in a balanced — in the 
framework of social requirements. The proposed methodology in- 
corporates the different methods of environmental load determina- 
tions with their respective probabilistic formulations as well as 
detailed and advanced Sa (structural, mechanical, soil, 
nuclear physics, a etc.) retical and empirical analysis 
including the effect of probabilistic nature of design variables, to 
establish a sound and reasonable design decision model for nuclear 
power plants. The information — for the analysis is also 
described and the areas for which research is desirable are 
— out. Furthermore, the proposed methodology can very well 
utilized to determine the requirements of standardized plants to receives such an impact must be extremely well modeled in order for 
facilitate the speed of their design and review process. the calculated response at such high frequencies to be physically 
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meaningful; conversely, the overall duration of a postulated crash 
can also be so short that lower structural modes are practically 
unaffected. These points are critically examined. Parametric analyses 
were performed to determine the most important locations and 
angles for impact and the structural adequacy of these locations. 

er important parameters included were the extent of area sub- 
jected to puget. and point of collision relative to structural configu- 
ration. Finally, the perforation and tration questions relative to 


reinforced concrete walls and roof and the vibratory motions in- 
duced by the impact are discussed. 


35177 (INIS-mf—3387) Model for the calculation of vent clear- 
ing transients in pressure suppression systems. Jaeger, T.A. (Commis- 
= the European Communities, Brussels (Belgium)). 1975. 9p. 


From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

For the layout of a pressure suppression system of a light 
water cooled reactor (boiling water reactor) it is important to know 
the time dependent behavior of the vent clearing transient after a 
loss-of-coolant accident for two main reasons: time of the end of the 
vent clearing transient influences strongly the pressure and tempera- 
ture maxima in the drywell and wetwell. Time-dependent behavior 
of the vent clearing transient influences pressure loads in the conden- 
sation pool of the wetwell and therefore pressure induced stresses to 
the structure. The time-dependent behavior of the water masses in 
the vent pipes and wetwell are described by the basic equations for a 
nonstationary incompressible friction flow: momentum equation, 
continuity equation and a correlation for the variation of the state of 
the gas volume in the wetwell above the water level. After many 
algebraic operations and integrations along the flow path, a single 
ordinary nonlinear differential equation for the variations of the 
water levels in the vent pipes and wetwell is obtained. Therefore the 
time-dependent velocities and accelerations of the water levels and 
the moment of the end clearin 6 transient are known. The time- 
dependent pressure behavior in the drywell, geometrical conditions, 
initial submergence depth of the vent pipes and different friction and 
pressure loss factors are presented. The theoretical model has been 
tested at corresponding ee performed at a full scale 1/48 
segment of the Humboldt Bay pressure suppression containment in 
the USA and at the pressure suppression containment at the Marvi- 
ken nuclear power station in Sweden. All these comparisons have 
shown good agreement between theory and experiment. 


35178 (INIS-mf—3387) Investigations of the fluctuating pressure 
field in the su pool of the Marviken containment 
blowdown. Jaeger, T.A. (comp.). (Commission of the European Com- 
munities, Brussels (Belgium)). 1975. 12p. INIS. 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

From —— 1972 until May 1973 blowdown tests were 
performed at the Marviken reactor plant. The tests were intended to 
provide information about the behavior of a reactor safety contain- 
ment with pressure suppression system in case of a loss-of-coolant 
accident resulting from a rupture in the primary circuit. The local 
pressure pulsation field in the water pool was measured as well as 

mass flows entering the pressure suppression system. In the 
reactor plant the pressure suppression system is arranged below the 
drywell. In the drywell the blowdowns were initiated. Sixteen tests 
in total were carried out as a function of different parameters such as 
the location and size of the break opening, the immersion depth and 
number of vent pipes, and the initial temperature of the pool water. 
The mass flow densities of the steam flowing into the suppression 
pool ranged between some 4 and 200kg/m? sec. It was stated that for 
the values of the specific steam flow rate of less than about 120kg/m? 
sec the pressure field investigated can be ora as a superposi- 
tion of nearly periodical, coherent and relatively flat pressure waves 
concentrated in several narrow frequency bands with the centre 
frequencies of the most remarkable peaks at approx. 4, 8, 13, 17, 22, 
26, 30, 35, 39, and 80Hz. With increasing values of the specific steam 
flow rate, the corresponding pressure field becomes more and more 
random with continuous, more uniform distribution of energy in the 
frequency domain. In the course of the test two remarkable vibration 
phenomena occurred which were very distinct from the remaining 
vibration characteristics. Another interesting phenomenon was ob- 
served with preliminary slight flushing with steam of the vent 
system. On the other hand, resonances of the system seem also to 
have become effective. 


35179 (INIS-mf—3387, pp 8p, Paper J 1/7) Integrated approach 
to the assessments of crashes and structural mode 
of damages to nuclear power plants. 1975. 
From 3. International conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 
In Transactions of the 3rd international conference on struc- 
tural mechanics in reactor technology. 
The possibilities of an aircraft striking a Canadian nuclear 
er plant in the vicini' structural 
ilure modes have been evaluated. This evaluation, together with 
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other studies, may enhance decisions in the development of general 
criteria for the siting of reactors near airports. The study made use, 
for assessment, of the probabilistic approach and made judicious 
applications of the finite Canadian, French, German, American and 
English resources that were available. The tools, techniques and 
methods used for achieving the above formed what may be called an 
integrated approach. This method of approach requires that the 
study be made in six consecutive s' as follows: the qualitative 
evaluation of having an aircraft crash on a site situated near an 
airport with the use of the logic model technique; the statistical data 
gathering on aircraft movements and accidents; evaluating the prob- 
ability distribution and calculating the basic event probabilities; 
evaluating the probability of an aircraft impact and the application of 
the sensitivity approach; generating the probability density distribu- 
tion versus strike impact energy, that is, the evaluation of the energy 
pac eo and the probabilistic evaluation of structural failure mode 
inducements. 


35180 (IRS-F—32) List of reports on reactor safety research. 
Period covered: 1st July until 30th September 1976. (Institut fuer 
Reaktorsicherheit der Technischen Ueberwachungs-Vereine e.V., 
Koeln (Germany, F.R.)). Oct 1976. 39p. (In German). NTIS (US 
Sales Only). 

This list reviews reports from the FRG and from the USA 
concerning special problems in the field of Reactor Safety Research 
which have been collected in the Institut fuer Reaktorsicherheit. The 
list pursues the following order: Country of origin, problem area 
concerned, according to the Reactor Safety Research Program of 
BMFT, reporting organisation. The list of reports appears quarterly. 
This edition contains all reports as registered from July through 
September 1976. Requests for reports should be addressed to IRS, 
Abteilung Forschungsbetreuung. Contractual view points have to be 
considered for the distribution of the reports. 


35181 (IRS-S—15(9-76)) Statements on questions concerning nu- 
clear energy. Answers to questions by Prof. Bechert put to the Federal 
Government. Butz, H.P.; Franzen, L.F. (Institut fuer Reaktorsicher- 
heit der Technischen Ueberwachungs-Vereine e.V., Koeln (Ger- 
—_ F.R.)). Sep 1976. 30p. (In German). NTIS (US Sales Only) 


Answers and rectifications are presented on the following 
subjects: 1) Experiments with regard to emergency cooling systems 
for LWRs; 2) tests for the final storage of highly radioactive wastes 
in the FRG; 3) liability for damage from final storage, paying 
authority for the supervision of final storage sites; 4) public informa- 
tion on the accident at Wuer, n and on the lay-out of the nuclear 
power plants Esenshamm Kruemmel. 


35182 (Juel—1340) Development of an emergency shutdown 
system for bed reactors. Status report. Decken, C.B. von der; 
Barthels, H. (Kernforschungsanlage Juelich G.m.b.H. (Germany, 
F.R.). Inst. fuer Reaktorbauelemente). Sep 1976. 56p. (In German). 
NTIS (US Sales Only). 

2 refs.; with figs. 

The development of an emer, y shut down system for 
pebble bed reactors is described in detail. This shut down system 
consists fo small neutron absorbing spheres, which in case of a shut 
down are falling down on the surface of the core and due to their 
small size penetrating into the pebble bed. The feasibility of this shut 
down system is demonstrated and in a large number of detailed 
experiments the behaviour of this system is investigated. 


35183 (KFK—2262, pp 347-365) Experiments on determination 
and limitation of fission and activation product release during core 
meltdown. Albrecht, H.; Krause, W.; Wild, H. (Kernforschungszen- 
trum Karlsruhe (Germany, F.R.). Inst. fuer Radiochemie); Perinic, 
D.; Kammerer, B.; Knauss, H.; Mack, A.; Stuka, B. (Kernfors- 
chungszentrum Karlsruhe (Germany, F.R.). Abt. Reaktorbetrieb und 
Technik); Osborne, M.F. Jun 1976. (In German). 

4 figs.; 1 tab.; 5 refs. 

In iannual 1975/2. 

In melting experiments with Corium samples of 500 g under 
air, temperatures of about 2,300°C could be reached whereas 500 g 
samples of Ni could be heated in argon up to only 1,400°C. Obvious- 
ly, the exothermic oxidation reaction of the zircaloy and steel is the 
reason for that considerable rise of the Corium temperature in air. 
Using smaller Ni samples (30 g) the maximum HF-power being 
coupled to the melt material has been determined by measuring the 
time of constant temperature at the melting point with the generator 
at full power. The thermal power effectively transmitted to the 
we was only 1.2 KW. Thus, for melting kg-amounts of 

rium, a higher generator power is needed as well as a more 

effective HF-coupling. The rented generator now in use will be 
replaced, therefore, by a device with a nominal power of 120 KW, 
and the power transmission to the induction coil will be improved. 
The first series of release experiments with 30-60 g of Corium will 
not be affected by these changes. Melting experiments with various 
steel components (Fe, Cr, Ni) in an argon atmosphere and with 
Corium under air did not show any selective influence of the vapors 
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on the intensities of the wavelengths used for the temperature 
measurement. The behavior of a spherical glass vessel above the 
crucible was quite satisfactory. After melting tests with —a 
of more than 2,700°C it was not broken nor did it w any 
appearance of softening. 


35184 pp Investigations of the fuel rod 
behavior during the blowdown-phase of 


Foempe, D. (Kernforschungszentrum Karlsruhe (Germany, FR). 
Inst. fuer Reaktorentwicklung); Hain, K.; Bruederle, F.; Naschwitz, 
H.; Paroth, N.; Mueller, G.; Vollmer, T.; .; Wagner, K. (Kernfors- 
chungszentrum. Karlsruhe (Germany, F.R.). Abt. Reaktorbetrieb und 
— Jun 1976. (In German). 


In ual report 1975/2. 

Construction of the test facility has progressed far enough to 
allow a first water pressure test of the high pressure s: to be 
carried out. The first types of fuel rod simulator (750 W/cm max., 
design incorporating annular Al,Os pellets) and test rod to be used in 
measuring heat transfer coefficients either have been completed or 
are about to be completed in the very near future. With the excep- 
tion of a few units, the measurement and control components a 
being erected in situ. This includes special measuring tec 
such as the true-mass-flow-meter and the measurement 0 the 
cladding temperature. 


35185 (KFK—2262, pp 195-198) Saves and evaluation by 
measurement technique of the dynamic beha 


J.; Mueller, R.A.; Pe G. (Kernforschun 
German F.R.). Inst. fuer Reaktorentwicklung). Jun 1976. (In 


report 1975/2. 

an proposal was worked out for instrumentation of the core 
barrel. It was agreed that part of the necessary instrumentation will 
be provided by Battelle (temperature, pressure, differential pressure 
transducers) and part by IRE (strain, acceleration and displacement 
transducers). An autoclave test device was conceived. It will be 
possible to expose the prototype transducers with this device to 
realistic even tightened up conditions of operation. ee 
started of the measurement ee. which are best suited 
instrumentation test program is 


prepared 


35186 (KFK—2262, pp 107-112) Post-accident recirculation fil- 
ters for fission product removal from the containment atmosphere. 

Dillmann, H.G.; Pasier, H.; Weinert, A. (Kernforchungszentran 
Karlsruhe (Germany, F.R.). Lab. fuer Aerosolphysik und h- 
nik). Jun 1976. (In German). 

3 figs.; 2 tabs. 

In iannual report 1975/2. 

Examination of prototype post-accident recirculation filters 
was continued. First tests were made under Sp mys with a scaled 
down iodine sorption unit. After more than 10 days of use at = 
160°C, 4 atm. and 72% of gas humidity removal efficiencies < 
were achieved for 0,2 sec residence ue for methyl iodide beled 
by radioactivity. As an alternative to AC 6,120 also molecular sieves 
were investigated for their behaviour under MCA conditions. The 
results are comparable, the tests have not yet been terminated. 
Theoretical dose have been assessed for irradiation tests. 


35187 (KFK—2262, & 381-393) Properties of corium melts. 
Nazare, S.; Ondracek, B. 
Karlsruhe (Germany, F.R.). Inst. fuer Material- Festkoerper- 
Jun 1976. German). 


4 tabs.; 24 refs. 
report 1975/2. 
i order to Pron the behaviour of the molten core 


interaction product between varying compen conditions. A 
critical review of theoretical and experimental ts on p 

such as viscosity, heat capacity and thermal a (in the the 
various types of Corium melts. 


35188 (KFK—2262, pp Studies on 
steam oxidation of tubes. Leistikow, S 
H.; Jennert, D.; Kraft, R; Schans, G. Jun 1976. (In German). 
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experiemental set-up for stress senting 
ized tube capsules under steam oxidation were installed and 

fully operated. To start the induction heating system as tool tool for 
routine experiments, the former experimental oxidation kinetic re- 
sults at 1-15 min. 900-1,300°C were reproduced and confirmed 
quantitatively the already known parabolic time/temperature :ela- 
tionships of total oxygen consumption and penetration. Then 
LOCA-similar runs were performed under program controlled time- 
at-temperature conditions to obtain results of the oxygen take-up and 
its sensitivity to changing LOCA-conditions. They showed - com- 
pared to isothermal runs at maximum holding time - a reduction of 
oxygen consumption of about 25-30%. F re yma bat 
experiments to check in the influence of stress upon oxidation rate 
and of oxidation upon the mechanical properties were started. Pre- 
liminary experiments to test the mechanical (creep) properties of 
unoxidized tube capsules in argon provided the necessary hoop 
stress/time-to-rupture relationships and elongations at rupture at 
1,000°C and 1,100°C for inte pressure between 2 and 10 at, 20 
min and 20 sec. These data will be compared with those being 
presently ineasured under oxidizing steam conditions. After rupture 
circumferential elongations of the capsules of 75-101% were mea- 
sured. A comparison between different oxidizing (steam, 
oxygen, air) showed that air is the most effective oxidizing medium 
(especially at temperatures above 1,100°C), while steam is the most 
moderate one. In consecutive runs a certain nitrogen content of the 
tube specimens stimulated, while hydrogen moderated oxygen con- 
sumption at 1,000°C. 


35189 (KFK—2262, pp apse?) & Studies of the interaction be- 
tween ballooning Zircaloy claddings and reflooding emergency core 
cooling water. Wiehr, K.; "Barth, S.; Erbacher, F.; Hame, W.; Harten, 
U.; Just, W.; Megerle, A ; Mueller, S.; Neitzel, H.J.; Reimann, M. 
(Kernforschungszentrum "Karlsruhe (Germany, FR). Inst. fuer 
Reaktor 4 te). Jun 1976. (In German). 

In report 1975/2. 

The radiographic facility installed to record the ballooning 
event in the Zircaloy cladding has been tested in several ballooning 
experiments. The brightness and contrast of the frames recorded 
from the radiographic image amplifier by means of a film camera 
were sufficient to allow the film to be evaluated by measuring the 
expansion of the cladding tube. The development of the quotient 
pyrometer for contactless measurement of the cladding temperature 
in the region of ballooning was continued to improve the accuracy 
and reduce the initial temperature. Signals which could be evaluated 
even below 500°C were obtained as a result of additional chopping 
of the incident radiation and measurement of the dark currents. 


35190 (KFK—2262, pp 334-346) Experimental investigations of 
the meltdown phase of UO)-Zircaloy fuel rods under conditions of 
failure of 


emergency core cooling. Hagen, S.; Mack, A.; Mackert, E.; 
Malauschek, H.; Wallenfels, K. (Kernforschungszen' 


trum Karlsruhe 
(Germany, F.R.). Abt. Reaktorbetrieb und Technik). Jun 1976. (In 


). 

9 ; 1 ref. 

4, report 1975/2. 

We have done experiments with rods and —_ rods 
with spacers in inert gas, air and steam. To find out the development 
of the interaction between the UO>»-pellets, Zircaloy-can, Inconel- 
spacer and the oxidizing atmosphere, we have systematically heated 
to maximum temperatures from 1,600°C to 2,200°C for the single 
rods and from 1,000°C to 1,600°C for the single rods with spacers. 


35191 Se —-2e. pp 366-380) Constitution and reaction be- 
haviour of LWR materials at core-melting conditions. Hofmann, P.; 
(Germany, R). Inst. fuer Material- und Festkoerperfors- 
Jun 1976. ls German). 
11 figs.; 2 tabs. 
In Semiannual report 1975/2. 
The previously in many parts estimated isothermal sections of 
the ternary systems U-Zr-O, U-Fe-O and Zr-Fe-O were confirmed 
experimentally. Isothermal section of these systems were established 
at 1,000°C, 1, 500°C and 2,000°C. In the quaternary system U-Zr-Fe- 
O the section UO2-Zr-Fe - ———s the compositions of a core 
melt in inert atmosphere - shows at 1,500°C the following mean 
fields: UO. + ZrFe. + Li; + ZrFe,; UO, + ZrFe2 + 
UO, + Ls. The phase relations determined in the phase equilibri- 
um studies are in good agreement with the phase observed in the 
pow complex reaction studies. Reaction studies with Corium A in 
inert atmosphere show that only small amounts of especially Fe 
vaporize and that in the molten state one metallic (melting region 
approximately 1,750-2,180°C) and one oxidic melt (melting p. ap- 
proximately 2,240°C) occurs. With increasing steel content one 
observes at compositions of Corium A/Corium E 1/1 up to Corium 
E one metallic melt. In lightly oxidizing atmosphere once more a 
occurs in one oxidic (melting p. approximately 
,650°C) melt. 


7? 
vessel internals in the superheated steam reactor (HDR) within the 
framework of HDR-blowdown tests. Cramer, M.; Eberle, F.; Kadlec, 
co are 
required. The properties are however dependent on the chemical 
composition and structural characteristics of the melts which in turn 
on the oxidation of the environment. Available 
In Semiannual report 1975/2. 
An inductive heating system for program-controlled LOCA- 
similar time-at-temperature steam exposure of tube sections and an If all the phases of Corium E are oxidized only one oxidic melt 
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occurs (melting p. approximately 1,900°C). The metallurgical exami- 
nation of simulated molten rods shows at a section of a fuel rod 
heated up in inert atmosphere up to 1,670°C, that pally can occur 
below the melting point of Zry at the contact UO,2-Zry. Zr pene- 
trates with preference into UO:. In oxidizing atmosphere the clad- 
ding oxidizes and the melting points are shi to higher tempera- 
tures. Here however the concept of heating must be changed as low 
melting U, W-oxide phases influence the melting process. 


35192 i pp 193- Say Planning, precalculation and 
interpretation of the HDR-blowdown tests for dynamic loading of 
LWR pressure vessel internals. Krieg, R.; Schiechtendahl, E.G. 
(Kernforschungszentrum Karlsruhe Germany, F.R.). Inst. fuer 
Reaktorentwicklung). Jun 1976. (In German). 

In Semiannual report 1975/2. 

The design of an almost rigid core barrel clamping mecha- 
nism was completed. A wall thickness of 23 mm was found to be 
sufficient for the core barrel. In fact, it will be necessary to find ¢ 
to increase the loading due to blowdown in order to utilize 
elastic material strength in its full extent. A new heating loop 
pace oy which provides for a stable temperature distribution was 


35193 (KFK—2262, 199-200) Progress in development and 
for stress and strain analysis of LWR 
pressure vessel internals the fluid structural interaction for the prob- 
lem of loss of coolant accidents. Krieg, R.; Schlechtendahl, E.G. 
forschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer 
Reaktorentwicklung). Jun 1976. (In German). 
In Semiannual report 1975/2. 

. _ The code YAQUI, which was developed at LASL for 2D 
transient fluid flow, is fully implemented. Plot output is available. 
Cross flow and abstract data structure plants of a new code 
FLUSTO 1 have been established. The code CYLDY 1 is ready for 
testing. The code will compute the transient behaviour of the core 
barrel with adequate representation of the lower flange. 


35194 a pp 318-333) Influence of the size and shape 
of cooling channel blockages on the emergency core cooling in the 
reflood phase of a LOCA. Malang, S.; Barth, S.; Eggert, E.; Ihle, P.; 
Kreuzinger, H.; Megerle, A.; Rust, K.; Schmidt, H.; Schoeffler, B.; 
Schneider, H. (Kernforschungs trum Karlsruhe (Germany, F.R.). 
Inst. - — un 1976. (In German). 


In report 1975/2. 

The construction at the test loop, the test section, the power 
supply, the instrumentation and the pe acquisition system have 
been completed. The shake down period was started in December 
1975. The instrumentation of 5 fuel rod simulators was also complet- 
ed. One heater rod has been tested under realistic conditions. Start- 
ing at a heater temperature up to 950°C a series of 40 flood cycles 
was carried out without remarkable damage of the rod and the 
thermocouples. Difficulties occurred in milling ves into the 
cladding for the embedding of the thermocouples. Therefore, a new 
manufacturing process was developed in cooperation with an indus- 
trial company. The success is a more precise method for the instru- 
mentation at lower costs. During the swaging of an intermediate 
sleeve to the outer surface of the rod for the attachment of the 
artificial blockage the embedded thermocouples were partially dam- 
aged. Therefore, the development of an other method was started to 
attach the blockage at the rod. The software necessary for the data 
acquisition system has been specified and ordered. Tests to avoid a 
too early wetting of the observation windows at the test section 
were not successful using a metal coating for heating. Due to the 

temperatures the lifetime of the coating was too short. On the 
hand, it was found that the wetting problem can be reduced by 
heating up to test section to a high starting temperature. Films taken 
a these windows with a frequency of 4,000 pictures/sec show 
exposure time was still too long to obtain sharp pictures of 

a water droplets in the mist flow. To reach shorter exposure times 
the used lamp for steady light has to be exchanged for a flash light 
equipment. Such an equipment with a flash time of some Nano- 


was defined and ordered. 


35195 (KFK—2262, pp 201-212) « Theoretical in of 
during LOCA 


investigations 
the fuel rod behavior and ATWS. Meyder, R. (Kern- 
forschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer Reaktor- 
entwicklung); Unger, H. (Stuttgart Univ. (TH) (Germany, F.R.). 
Inst. fuer Kernenergetik); Gulden, W.; Ehnis, L.; Bernhardt, D.; 
German H.J.; Schindler, M.; Raff, S.; Sengpiel, W. Jun 


2 figs.; 10 r 
In report 1975/2. 
SSYT-Mod-1 is available on a CDC 6,600 and IBM 370/168. 


The analysis of the primary system led to information on the most 
important parameters (gap heat transfer coefficient, pressure, flow- 
and leak rates, temperatures and deformation of the oy ~Y reflood- 
times). A Pieces study on the gap heat . led to a 
considerab! of the rod-temperature below 
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7,000 W/m? K. The parametric study on the deformation and 
ballooning of Zry-pins as a function of wall thickness, temperature 

rofiles with respect to time and position, mechanical properties of 
S at elevated temperatures etc. led to various interesting results. 
An analysis of the fuel pin behavior-dependence on burnup has led 
to conservative results for the reference reactor model 


35196 (KFK—2262, pp 288-284) Investigations of fuel rod fail- 
ure in the second heatup phase of a LOCA. In-pile experiments with 
single rods in the DK loop of the FR 2 reactor. Karb, E.; Sepold, L.; 
Baumgaertner, K.; Harbauer, G.; Leiling, W.; Lukitsch, H.; Wagner, 
K. (Kernforschungszentrum Karlsruhe (Germany, F.R.). Abt. Reak- 
torbetrieb und Technik). Jun 1976. (In German). 


3 figs. 

In report 1975/2. 

As already announced in the last semi-annual 
with nuclear rods were started in the second half of 197 
rods were exposed to internal pressures of 50 and 100 
subjected to the specific temperature transient in the DK-loop of FR 
2. The first rod burst at 50 bar and about 800°C of — g 
temperature. This pair of values lies within the scattering band 
out-of-pile results. The concept of Zircaloy cladding temperature 
measurement has proved its worth. None of the thermocouples 
failed during the two tests. The test conditions and the successful 
attachment of the thermocouple sleeve by the supplier firm have 
essentially contributed to the positive results. 


35197 (KFK—2262, pp ees Reference tests for in-pile ex- 
periments using electrically heated fuel rod simulators (single rods). 
Raepple, B.; Recmmene, K.; Harbauer, G.; Hauschild, J.; He- 
speler, M.; Knappschneider, Ww: Pruessmann, M. (Kernforschungs- 
zentrum Karlsruhe (Germany, F.R.). Abt. Reaktorbetrieb und Tech- 
nik). Jun 1976. (In German). 

In Semiannual report 1975/2. 

The tests were essentially a success. Disturbances only oc- 
curred in the measurement of wall temperatures, which had a 
negative effect on axial temperature profile recording at the cladding 
tube. The other test targets have been reached. y allowed to 
gather experience relative to 1) the gamma-dose rate of the irradiat- 
ed si , 2) the necessary setting times (electric heating, reactor, 
loop), 3) possible sources of error at the specimen, the instrumenta- 
tion, the electric and the measurement systems including data pro- 
cessing —— 4) the application of methods to determine the 
thermal and electric power, respectively, > processing of measured 
values in steady-state and transient operation 


35198 (KFK—2262, pp 159-176) Dynamic load of LWR pressure 
suppression systems. Eberle, F.; Kadlec, J.; Wolf, E.; Erb, E,; 
Cramer, M.; Goeller, B.; ya P.; Lang, G. (Kernforschungszen- 
trum Karlsruhe (Germany, F ) Inst. fuer Reaktorentwicklung); 
Germany, F.R.). Inst. fuer 

P. Jun 1976. (In 


ts perf i 
Nuclear Power Station in 1972 and 1973 higher pressure oscillations 
were observed to occur in the a suppression system, above all 
in tests Nos. 10 and 13, which seemed to indicate possible system 
resonances. To explore these problems, the natural frequencies of the 
Marviken plant were calculated. A model was used for the calcula- 
tions, which takes into account coupling of the three most important 
single systems, namely blowdown channel, header and vent pipe. 
The results are strongly it on the velocity of sound which in 
turn is determined mainly by the steam moisture. For realistic values 
of the velocity of sound the first three nature! frequencies calulated 
test 


35199 (KFK—2262, , bP 394-412) Investigations on the interac- 
tions of fission products and aerosols in LWR-containements. 
tion of the code NAUA-Mod 1 and of the 


German). 

11 figs.; 7 refs. 

seconds Haury, G.; Sack, S.; Schoeck, W. (Kernforschungszentrum Karls- 
ruhe (Germany, F.R.). Lab. fuer Aerosolphysik und Filtertechnik). 
Jun 1976. (In German). 

4 figs.; 6 refs. 

In report 1975/2. 

The generation of a bimodal size distribution by steam con- 
densation was found in all runs of Mod 1, it was also found in 
preliminary experiments. As a consequence of the great difference in 
diameter the coagulation between dry particles and droplets is 
enhanced, resulting in a rapid removal of the dry particle peak. Thus 
the long term behaviour of the radioactive aerosol in the contain- 
ment will be dominated by the removal of the droplets. Some details 
of the experimental planning could be derived from preliminary 
experiments. It is necessary, e.g. to carry out the experiments at real 
temperature and real pressure, because of the great sensitivity of 
steam condensation to both parameters. The resulting problems 
concerning the instrumentation have been solved. Experiments on 
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droplet size have shown that an in situ 
instrument will be needed. This spectrometer has been 
and will be adapted to the vessel. 


35200 (KFK—2262, pp 261-280) Studies on the influence of 
oxide fuel on the mechanical properties of Zry-tubes for LOCA and 
ATWS. Hofmann, P.; Politis, C.; Metzger, H.; ae G.; Scheckel, 
B. (Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer 
Material- und __- Jun 1976. (In German). 
figs.; 1 tab 
In Semiannual report 1975/2. 

Previous results have shown that both in the presence of 
oxide fuel and of fission products substantially strains are 
produced at low differential pressures as com to argon-filled 
reference specimens. Part of the Zry tubes are superplastic in their 
behavior, with circumferential strains up to about 110%. The in- 
creases in circumferential strains depend on the O/U ratio and on the 
specific surface of UO: as well as on the specimen temperature. At 
low differential pressures, the fission products cause cladding tube 
bursting only if elemental cesium is present in the fuel rod simulator, 
since at the high temperatures elemental cesium contributes substan- 
tially to pressure buildup. However, free cesium occurs only in the 
presence of stoichiometric UO2, while in the presence of overstoi- 
chiometric UO: it reacts with UO2, forming cesium uranate. Iodine 
and tellurium react with Zircaloy, which results in the embrittlement 
of the cladding material as to the fission-product free tube 
specimens filled with UO2. 


35201 (ORNL/NUREG—6) Summary progress report for fiscal 
year 1976 and the transition quarter describing technical assistance 
work for the Division of Systems Safety, U.S. Nuclear Regulatory 
Commission. Sanders, J.P. (Oak Ridge National Lab., Tenn. (USA)). 
3 Jan 1977. Contract W-7405-ENG-26;NRC-INA-40-544-75. 46p. 
Dep. NTIS $4.00. 

The report reviews briefly the HTGR core analytical meth- 
ods that were developed during the course of the pro; . The 
features of these analytical methods are compared with methods 
used to perform similar analyses, and examples of the use of these 
methods are cited. Included are discussions of HEATUP (a comput- 
er code for the thermal analysis of an LOFC accident in an HTGR), 
HEATING 5 (an IBM 360 cabeustothe code), CCCM (a coup- 
led conduction-convection model for core thermal analysis 
an (a computer model to determine the flow distribution reat 

thermal response of the Vrain reactor), and HEXEREI 2 code 
development. (DG) 


35202 (ORNL/NUREG/TM—77) program 
1976. Cha RH. 


quarterly progress report, July 
(Oak Ridge National Lab., Tenn. (USA)). 18 Jan 1977. tract W- 
7405-ENG-NRC-INA-40-551-75; NRC-INA-40-552-75.  43p. P 


04;MF AOl. 

Progress is reported in studies to delineate the deformation 
behavior of unirradiated Zircaloy cladding under conditions postu- 
lated for the LWR loss-of-coolant accident (LOCA) and to provide 
a data base to facilitate assessment of the magnitude and distribution 
of geometrical mee in the fuel rod cladding in a multirod array 

of the extent of flow channel blockage that might result. Data 

are obtained from single- and multirod experiments that include 
— effects of rod-to-rod interactions on ballooning and rupture 
havior. Internally pressurized, unirradiated Zircaloy oom contain- 

ing tubular electrically heated fuel simulators (to simulate nuclear 
fuel pellet heating) are tested to failure in a low-pressure, superheat- 
ed-steam environment. In addition to measurements of cladding 
surface 3s and internal pressure during the transient tests, 
data will be obtained on pre- and posttest flow resistance (for the 
multirod arrays) and on deformation, rupture strain, and channel 
blockage (as measured by sectioning of tubes and tube bundles). An 
initial series of tests, identified by the PS prefix, was conducted to 
develop and perfect test procedures, to evaluate and improve fuel 
scoping tests for guidance in the —— tests with simulators 

that include “ the desired design features. 


(ORNL/NUREG/TM 


Multirod burst test 


—96) 
Safety Research. 


J.P. (Oak Ridge Nation- 


Quarterly progress 
S.J.; Cleveland, 5: J.C.; Conklin, J.C.; Sanders, 
al (USA)). 22 Feb 1977. Contract W-7405-ENG- 


Lab., 
S6:NRGINA40-551-79 15p. Dep. NTIS $4.00. 
Work on HTGR ety studies during the reporting period 
was aimed primarily at expanding the capabilities TAP 
turbine trip periods and low- or zero-flow 
on 
versions 


the IBM. 360 system at ORNL is continuing 
ill be transmitted to BNL 


of the POKE and OXIDE-3 programs 
for permanent storage. 

Office of Nuclear Regulatory Research ne = 
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tional Laboratory, January 1977. Fee, G.G. (comp.). Os Bee 
National Lab., Tenn. (USA)). 10 Feb 1977. Contract W-7405-ENG- 
26,NRC-INA-40-551-75; ;NRC-INA-40-552-75. 30p. Dep. NTIS 


related studies: heavy section steel to technology, mote teat 
beta and gamma energy release, LOCA release from L 
fission product transport tests, multirod burst tests, Nuclear A 
Information Center, PWR blowdown heat ae effects, 
zircaloy fuel cladding collapse studies, zirconium -water Oxida- 
tion kinetics, aerosol release and transport from LMFBR fuel, 
HTGR safety analysis and research, design criteria for piping and 
nozzles, and noise diagnostics for safety assessment. (DG) 


35205 (ORNL/NUREG/TM—105) Monthly highlights for 
Research Programs at Oak Ridge Na- 

tional Laboratory, February 1977. Fee, G.G. (comp.). (Oak —— 
National Lab., Tenn. (USA)). 7 Mar 1977. Contract W-7405-EN' 
26. 23p. Dep. NTIS $4.00. 

Highlights of technical progress di 1977 are 
presented for thirteen separate program activities which comprise 
the ORNL research program for the Office of Nuclear Regulatory 
Research's Division of Reactor Safety Research. 


35206 (ORNL/TM—S5580) Transient temperature distributions 
in a 19-rod bundle operation to sodium boiling: record of 
experimental data for fuel failure mockup bundle 5D. Wantland, J.L.; 
eg M.H.; MacPherson, R.E.; Gnadt, P.A.; Smith, C.M. (Oak 

a National Lab., Tenn. (USA)). 13 Jan 1977. Contract W-7405- 


-26. AT. 

rt is a record of experimental data obtained from the 
Fuel Failare ockup (FFM) bundle SD, which simulates the con- 
figuration of the Sodium Loop Safety Facility (SLSF) P1 experi- 
ment being conducted by Argonne National Laboratory (ANL). The 
5D test bundle consists of 19 electric cartridge heaters arranged in a 
hexagonal array and surrounded by a hexagonal flow duct. The 
heaters have outside diameters of 5.84 mm (0.230 in.) and are spaced 
by 1.42-mm-diam (0.056-in.) wire wraps which are helically wound 
on the heater on a 305-mm (12-in.) pitch. At the edge of the bundle, 
the diameter of the wire wraps is reduced to 0.71 mm (0.028 in.), so 
that the flow passages contiguous to the channel wall are reduced in 
cross-sectional area. There is no channel blockage installed in bundle 
5D. The purpose of the initial tests conducted on bundle 5D was to 
determine the transient temperatures and flow conditions that pro- 
duce boiling during flow-coastdown tests with various transverse 
power profiles. Boiling-detection techniques, including noise analy- 
sis, were used during these tests. Afier the initially planned tests 
were completed, the test series was extended to investigate the 
effects of the presence of simulated fission gases on the transient 
temperatures and flow conditions that produce boiling during flow- 
coastdown tests with uniform power profiles. This report presents a 
description of the system, the experimental procedures, and the data 
from all the tests performed on this bundle. 


35207 (PB—253530) Full-scale tornado-missile impact tests. In- 
terim report. Stephenson, A.E. (Sandia Labs., Tonopah, Nev. 
(USA)). Apr 1976. 60p. NTIS $4.50. 
Seven completed initial tests are described with 4 types of 
hypothetical tornado-borne missiles (impacting reinforced concrete 
panels that are typical of walls in nuclear power facilities). The 
missiles were rocket propelled to velocities currently postulated as 
being attainable by debris in_ tornadoes. (1500-pound 35-foot as 
utility pole; 8-pound 1-inch Grade 60 reinforcing bar; 78-pound 
inch Schedule 40 pipe; and 743-pound 12-inch hedule 40 om 
The results show that a minimum thickness of 24 inches is jot 
to prevent backface scabbing from normal impacts of currently 
postulated tornado missiles and that existing power plant walls are 
ou for the most severe conditions currently postulated by 
regulatory agencies. This report gives selected detailed data on the 
tests completed thus far, including strain, panel velocity, and reac- 
tion histories. (GRA) 


35263 } gern Compilation and critique of information 

to potential severe accidents at a large LMFBR. Final 
report. Fullwood, R.R. (Science Applications, Inc., Palo Alto, Calif. 
(USA)). Jun 1975. Contract EPA 1-2937. 714p. (SAL/SR_—101. 
PA). NTIS $18.75. 

The Office of Radiation Programs (ORP) has undertaken an 
assessment of the status of knowledge relating to the safe operation 
of a large Liquid Metal Fast Breeder Reactor (LMFBR) powered 
electric generating station. This compilation and critique was 
formed (0 ORP in that by evaluating the accident 

tial of a large LMFBR and consequent environmental effects. 
opics Giscussed in the report include the following: Accident 
Experimental research; Accident analysis codes. 


approach to the de- 


4 reactor accident analysis. Luck, L.B. 


scription of 


operating 
nstructed 

35203 

reactor safety studies for the Di 
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(Purdue Univ., Lafayette, Ind. (USA). School of Nuclear go 
ing) a Dec 1976. Contract EY-76-S-02-2515.MO001. 300p. Dep. NTI 


Thesis. 

A generalized cell-type approach is developed in which indi- 
vidual cubcmeetite are represented as a unit. By appropriate char- 
acterization of the results of separate detailed investigations, spatial 
variations within a cell are represented as a superposition. The 
advantage of this approach is that costly detailed cell-type informa- 
tion is generated only once or a very few times. Spatial information 
obtained by the cell treatment is properly condensed in order to 
drastically reduce the transient computation time. Approximate 
treatments of transient phenomena are developed based on the use of 
distributions of volume and reactivity worth with temperature and 
other reactor parameters. Incoherencies during transient are phys- 
ically dependent on the detailed variations in the initial state. There- 
fore, stationary volumetric distributions which contain in condensed 
form the detailed initial incoherency information provides a proper 
basis for the transient treatment. Approximate transient volumetric 
distributions are generated by a suitable transformation of the sta- 
tionary distribution to reflect the changes in the transient tempera- 
ture field. Evaluation of transient changes is based on results of 
conventional uniform channel calculations and a superposition of 
lateral variations as they are derived from prior cell investigations. 
Specific formulations are developed for the treatment of reactivity 
feedback. Doppler and sodium expansion reactivity feedback is 
related to condensed temperature-worth distributions. Transient 
evaluation of the worth distribution is based on the relation between 
stationary and transient volumetric distributions, which contains the 
condensed temperature field information. Coolant voiding is similar- 
ly treated with proper distribution information. Results show that 
the treatments developed for the transient phase up to and oe 
sodium boiling constitute a fast and effective simulation of inter- 
intra-subassembly incoherence effects. 


35210 (RD/B/N—3432) Experimental study of water distribu- 
tion from a jet to a single pin and pin bundles. Piggott, B.D.G. 
K). Berkeley 


(Central Electricity Generating Board, Berkeley 
Nuclear Labs.). Jun 1976. 25p. NTIS (US Sales Only). 
A knowledge of the water distribution in spray cooling of 
overheated water reactor fuel bundles is necessary for the proper 
analysis of heat removal under accident conditions. Results are 
= of experiments on the distribution of water from a single 


orizontal jet to a cold vertical pin and both heated and unheated 
pin bundles. The flow running down a single cold pin has been 
determined for a range of jet impact angles, jet flow rates, and jet 
diameters. This is a critical flowrate above which water detaches 
from the pin at normal impact and it has been shown that at this 
critical flowrate the fraction of water flowing down the pin is 
proportional to the cosine of the impact angle. Tests with a cold six- 
pin sector of a three-ringed 36 pin bundle showed that distribution of 
water to the pins was non-uniform and sensitive to both jet orienta- 
tion and velocity, as may be expected from the single pin results. 
Experiments on a hot six-pin showed that individual pins quenched 
at a rate predictable from cold six-pin flow distribution tests and a 
hot single pin ‘calibration’ test, once wetting was fully established at 
the water injection level. Observations made in a 36 pin heated 
bundle with six water jets confirmed the findings on the smaller 
bundles. It has also been shown that during delays in the establish- 
ment of wetting, the water distribution will be markedly different to 
that once wetting is established 


5 (RISO-M—1869, pp 9-15) Reliability techniques. Sep 


Published in summary form only. 
In Electronics Department progress report, 1973 and 1974. 


from hypothetical core-melt acci- 
Barecbacek reactor. (Research Establishment Risoe, 
— (Denmark)). Jan 1977. 117p. (In Danish). NTIS (US Sales 


35 refs. 

Individual and population doses within Danish territory are 
calculated from hypothetical, severe core-melt accidents at the 
Swedish nuclear plant at Barsebaeck. The fission product inventory 
of the Barsebaeck reactor is calculated. The release fractions for the 
accidents are taken from WASH-1400. Based on parametric studies, 
doses are calculated for very unfavourable, but not incredible weath- 
er conditions. The probability of such conditions in combination 
with wind direction towards Danish territory is estimated. Doses to 
bone marrow, lungs, Gl-tract and thyroid are calculated based or 
dose models developed at Risoe. These doses are found to be 
—- with doses calculated with the models used in WASH- 


35213 (SAND—76-0630) Report I: fire protection 
system study. Bernard, E. (Sandia Labs., Albuquer- 
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ue, N.Mex. (USA)). Feb 1977. Contract EY-76-C-04-0789. vp. 
(NUREG— 766516). Dep. NTIS $9.25. 

This study (1) evaluates, on a comparative basis, the national 
and international regulatory and insurance standards that serve as 
guidance for fire protection within the nuclear power industry; (2) 
analyzes the recommendations contained in the major reports on the 
Browns Ferry Fire; (3) proposes quantitative safety goals and evalu- 
ation methods for Nuclear Power Plant Fire Protection Systems 
(NPPFPS); (4) identifies potential improvements that may be incor- 
porated into NPPFPS; and (5) recommends a plan of action for 
continuation of the fire protections systems study. 


35214 report of workshop on sabo- 
tage in nuclear po (Sandia Labs., Albu- 

uerque, N.Mex. (USA)). 1977. Contract E(29-1)-789. 
(NUREG—0144). Dep. NTIS $4.00. 

During the Summer of 1976, Sandia Laboratories hosted a 
workshop on Sabotage Protection in Nuclear Power Plant Design in 
which 11 consultants from the nuclear power industry participated. 
Each consultant is highly qualified and experienced in nuclear power 
ge design. The objective of the workshop was to identify practica- 

le design measures which could be employed in future nuclear 
power plants to provide increased protection against a meager The 
report summarizes the conclusions and recommendations of the 
workshop. 


35215 (SAND—76-0652) Fast Reactor Safety Research Pro- 
gram. Quarterly report, July—September 1976. (Sandia Labs., Albu- 
uerque, N.Mex. (USA)). Jan 1977. Contract EY-76-C-04-0789. 96p. 
(NUREG—7 766517). Dep. NTIS $5.00. 
Progress is summarized for the following study areas: Prompt 
Burst Excursion (PBE) Experiment, debris bed studies, fuel motion 
detection, molten fuel pool studies, equation-of-state studies of reac- 
tor fuels, molten core technology, and sodium containment and 
structural integrity. (DG) 


35216 (SAND—76-0677) Light Water Reactor Safety Research 
Program. Quarterly report, April—June 1976. (Sandia Labs., Albu- 
uerque, N.Mex. (USA)). Feb 1977. Contract EY-76-C-4-0789: NRC- 
RJ-A-1019,A-1030. 124p. (NUREG—766519). Dep. NTIS $5.50. 
The Molten Core--Concrete Interactions Study was initiated 

to provide a qualitative, scoping exploration of the phenomena 
associated with contact between molten core materials and concrete. 
The experimental elements of this study are divided into four catego- 
ries: (1) deposition of corium-type melts onto concrete, (2) kinetics 
and stoichiometry of the thermal decomposition of concrete, (3) 
response of concrete to high heat fluxes at one surface, (4) 
simulation experiments which explore phenomena at the interface 
between a melt and a decomposing solid. The experimental results 
are being incorporated in a scaling analysis which will establish 
scaling parameters for the system and identify key elements of the 
melt-concrete interaction. During the reporting period two small- 
scale thermite melt tests were performed. In addition, a significant 
number of tests were performed concerning the thermal decomposi- 
tion of concrete and the response of concrete to high heat flux. 


35217 (SRD-R—57) Appraisal of the PREP, KITT, and 
teristics of engineered systems. Shaw, P.; White, R.F. (UKAEA 
Safety Directorate, Culcheth). 1976. 42p. NTIS (US 
Sales Only) $4. 

For the probabilistic approach to reactor safety assessment by 
the use of event tree and fault tree techniques it is essential to be able 
to estimate the probabilities of failure of the various engineered 
safety features provided to mitigate the effects of postulated accident 
sequences. The PREP, KITT and SAMPLE computer codes, which 
incorporate Kinetic Tree Theory, perform these calculations and 
have been used extensively to evaluate the reliability characteristics 
of engineered safety features of American nuclear reactors. Working 
versions of these computer codes are now available in SRD, and this 
report explains the merits, ilities and ease of —— of the 
PREP, KITT, and SAMPLE programs for the solution of system 
reliability problems. 


= (TREE-NUREG—1010) Thermal-hydraulic analysis of 
the Semiscale Mod-1 reflood test series (gravity feed tests). McCreery, 
G.E.; Loomis, G.G.; Bruestle, H.R.; Hanson, D.J. (EG and G Idaho, 
Inc., ‘Idaho Falls (USA)). Jan 1977. Contract EY-76-C-07-1570. 103p. 
Dep. NTIS $5.50. 
Selected experiment thermal-hydraulic data from the ~ 
feed reflood tests of the Semiscale Mod-1 reflood heat transfer 
series are analyzed. These tests were designed to provide san 
tion on the core thermal and hydraulic response during the reflood 
portion of a loss-of-coolant accident. The thermal-hydraulic behav- 
ior of the core and the system are analyzed. Comparisons of reflood 
behavior during Semiscale Mod-l and analogous FLECHT-SET 
tests are made for the purpose of a the effects of differences 
in s configuration and on reflood behavior. Calculations 
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transfer for a gravity feed reflood situation are compared with 
results from the Semiscale Mod-1 tests to help assess the accuracy of 
the code and to provide information which can be used as a basis for 
further code improvements. The analyses presented in this report are 
useful for evaluating analytical tie oe developed to predict reflood 
behavior and for planning future reflood experiments. 


(TREE-NUREG—1017) Water reactor safety programs 
N egulatory Commission's Division of Reac- 
esearch. Quarterly technical progress report, July—Sep- 

tember 1976. Dietz, K.A. (ed.). (EG and G Idaho, Inc., Idaho Falls 
+ Jan 1977. Contract EY-76-C-07-1570. 141p. Dep. NTIS 


* Light water reactor safety research performed July through 
September 1976 is discussed. A two part analysis of the thermal- 
hydraulics data was performed to determine the cause of early 

ure from nucleate boiling and rewet of certain core locations 
after departure from nucleate boiling. A series of tests was conduct- 
ed to determine the reflood heat transfer characteristics. A study was 
undertaken to determine the nature and magnitude of one- and three- 
dimensional effects on core flow as a result of radial and axial power 
distribution during the blowdown phase of a PWR LOCA. A 
meee wont analysis of data from LOFT nonnuclear Loss-of-Coolant 

iment L1-3A and a preliminary investigation of means of 
improving the RELAP4 computer code model for LOCE L1-3A 
were completed. Nuclear Test PCM-3 was performed in the Power 
Burst Facility on four PWR fuel rods to obtain t-DNB fuel 
behavior data. Postirradiation examinations and yses were 
formed on fuel rods subjected to Test IE-ST-2. Fuel now # develop- 
ment continued with the preparation of models for steady state = 
transient FRAP-S and FRAP-T programs and es and check- 
out of new versions of these programs. Development of the 
BEACON code continued. Fuel behavior verification efforts were 
concentrated in program development, Halden fuel behavior re- 
search, postirradiation examinations, and fuel code behavior. As part 
of the F came code verification effort, RELAP4 code calculations 
were compared with data from other programs. 


35220 (TREE-NUREG—1025) report 
LOFT nonnuclear Test L1-1. R. (EG and G Idaho, Inc., 
Dep. NTIS $800 (USA)). Jan 1977. ae EY-76-C-07-1570. 216p. 


Graph sare resented of the thermal-hydraulic data collected 
in the first uid Test (LOFT) isothermal blowdown experi 
ment (L1-1). Test Sin 1 was the first of a nonnuclear series to c 
out the LOFT system prior to the installation of a nuclear core. This 
test was designed to simulate a loss-of-coolant accident in a large 
ae apa water reactor resulting from a half double-ended shear 

in a hot le rk gee The pretest system 
conditions for Test L1-1 were 540°F and 1,322 psig. Emergency 
core cooling water was injected into the cold leg of the opera’ 
(intact) loop. The experiment was successful in satisfying its experi- 
mental objectives. 


35221 (TREE-NUREG—1026) Experiment data report for 
LOFT nonnuclear test L1-2. Robinson, H.C. (EG and G Idaho, Inc., 
Idaho Falls tag Jan 1977. Contract EY-76-C-07-1570. 334p. 
Dep. — $10 

experiments was successfully completed at the Loss of Fluid Test 
(LOFT) facility. This test was designated L1-2. For L1-2 the facility 
was confi; to simulate a 200 it double-ended cold leg 
break with a hydraulic core simulator installed in place of the 
nuclear core. L1-2 consisted of two parts: the isothermal blowdown 
test and the hot wall delay experiment. Initial conditions for the 
isothermal blowdown test were 540°F and 2,255 psi with an operat- 
ing (unbroken) loop flow of 2.26 x 10° Ibm/hr. hot wall dela 
experiment was started 13.3 minutes after blowdown initiation 
injection of ——- core coolant from accumulator A into the 
cold leg of the intact loop. The test was successful in accomplishing 
the objectives as ou in the experiment operating tion. 


35222 (TREE-NUREG—1027) Experimental data report for 
LOFT nonnuclear test L1-3A. Millar, G.M. (EG and G Idaho, Inc., 
Idaho Falls (USA)). Dec 1976. Contract EY-76-C-07-1570. 267p. 
Dep. NTIS $9.00. 
Test L1-3A was the third in a series of five nonnuclear 
i blowdown tests conducted the Loss of Fluid Test 
(LOFT) Program. For this test the LO oy ve re 
to simulate a loss-of-coolant accident in a large 
reactor resulting from a 200 percent doub! 
cold leg of the primary coolant system. A hydraulic core simulator 
assembly was installed in place of the nuclear core. The initial 
conditions in the primary coolant system intact loop a oa 
ture at 542°F, pressure at 2242 psig, and loop flow at 2.23 x 10° lbm/ 
hr. During system ressurization, emergency core cooling water 
was injected into the er plenum of the reactor vessel to provide 
data on the effects of emergency core cooling on system response. 
The experiment was successful in that the objectives outlined in the 
accomplished. 


experiment operating specification for this test were 
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35223 (TREE-NUREG— 1031) Potential influence of three-di- 
mensional effects on PWR LOCA behavior. Benedetti, R.L.; Ketten- 
—* W.C.; North, P.; Wilson, G.E.; Peery, K.M.; Shumway, R.W. 
and G Idaho, Inc. .» Idaho Falls (USA)). Feb 1977. Contract EY- 
76-C-07-1570. 217p. Dep. NTIS $8.00. 
determine the potential influence of (3-D) effects 
on press’ water reactor (PWR) loss-of-coolant accident 
‘A) behavior. The Trojan Nuclear Power Station is utilized as 
the reference PWR and the influence of 3-D effects is evaluated for 
the design basis accident. In particular, the influence of uneven axial 
and radial power distributions and flow blockage is calculated to 
determine potential 3-D effects on blowdown heat transfer. In addi- 
tion, the influence of radial flow in the core, entrained liquid 
behavior in the reactor upper i. loop hot leg, and steam 
generator inlet plenum is calculated to determine potential 3-D 
effects on heat transfer. One-dimensional system and multidi- 
mensional component computer codes are used to perform the 
calculations. On the basis of the results of these analyses, recommen- 
reactor safety research experiment facili 


35224 (TREE-NUREG—1037) Experiment data report 
miscale Mod-1 Test S-02-6 (blowdown heat transfer test). Collins, 

Crapo, HLS.; Sackett, K.E. (EG and G Idaho, Inc., Idaho Falls 
(USA), 1977. Contract EY-76-C-07-1570. 237p. Dep. NTIS 


Recorded test data are provided for Test S-02-6 of the Semis- 
cale Mod-1 blowdown heat transfer test series. This test is one of 
several Semiscale Mod-1 experiments conducted to investigate the 
thermal and hydraulic phenomena accompanying a hypothesized 
loss-of-coolant accident in a pressurized water reactor system. Test 
S-02-6 was conducted to investigate the response of the Semiscale 
Mod-1 system to a slow depressurization transient resulting from a 
simulated 6 percent single-ended cold leg break. During system 
depressurization, power to the Mod-1 electrically heated core was 
controlled to simulate the surface heat flux response of nuclear fuel 
rods prior to departure from nucleate boiling. Blowdown to the 
pressure suppression system was accompanied by simulated emer- 


eee legs of both the intact and 


35225 (TREE-NUREG— 1045) Experiment data report for se- 
miscale Mod-1 tests S-04-5 and S-04-6 (baseline ECC tests). Crapo, 
H.S.; Collins, B.L.; Sackett, K.E. (EG and G Idaho, Inc., Idaho 
Falls (USA)). Jan 1977. Contract EY-76-C-07-1570. 310p. Dep. 


NTIS $10.50. 

Recorded test data are ited for Tests S-04-5 and S-04-6 
ECC test series. These tests are 

qed Semiscale Mod-1 experiments conducted to investi- 
poy thermal and hydraulic phenomena neue ying a loss-of- 
coolant accident in a pressuri water reactor (PWR) system. Tests 
S-04-5 and S-04-6 were conducted to investigate the response of the 
Semiscale Mod-1 system to a depressurization and reflood transient 
following a simulated duneonied offset shear of the cold leg 
broken loop piping. During the tests, cooling water was injected into 
the cold leg ‘ae Hes of the intact and broken loops to simulate emer- 
gency core coolant injection in a PWR with flow rates based on 
system volume scaling. For Test S-04-6, four of the heater rods were 
unpowered to investigate the effects of control rod guide tubes on 
core heat transfer characteristics. 


35226 (TREE-NUREG—1050) data report for Se- 
miscale Mod-1 Test S-05-1 (alternate ECC test). Feldman, 
E.M.; Patton, M.L. Jr.; Sackett, K.E. (EG and G Idaho, Inc., Idaho 

Falls (USA)). Feb 1977. Contract EY-76-C-07-1570. 215p. Dep. 


NTIS $7.75 

Recorded test data are presented for Test S-05-1 of the 

Semiscale Mod-1 alternate ECC injection test series. These tests are 

several Semiscale Mod-1 experiments conducted to investi- 

gate thermal and hydraulic phenomena accompanying a hypoth- 

esized loss-of-coolant accident in a pressurized water reactor (PWR) 

system. Test S-05-1 was conducted from initial conditions of 2263 
psia and 544°F to investigate the response of the Semiscale Mod-1 

— to a depressurization and reflood transient following a simu- 
double-ended offset shear of the cold leg broken loop piping. 

the test, cooling water was injected into the vessel lower 

with the flow rate based on system volume scaling. 


35227 (TREE-NUREG—1051) Experiment data report for Se- 
miscale Mod-1 Test S-05-2 (alternate ECC injection test). Feidman, 
E.M.; Collins, B.L.; Sackett, K.E. (EG and G Idaho, Inc., Idaho 
+S mn Feb 1977. Contract EY-76-C-07-1570. 217p. Dep. 


Recorded test data are presented for Test S-05-2 of the 
Semiscale Mod-1 alternate emergency core coolant (ECC) injection 
test series. This test is one of several Semiscale Mod-1 experiments 
conducted to investigate the thermal and hydraulic phenomena 
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accompanying a hypothesized loss-of-coolant accident in a pressur- 
ized water reactor (PWR) system. Test S-05-2 was conducted from 
an initial cold leg fluid temperature of 545°F and an initial pressure 
of 2263 psia. A simulated double-ended offset shear cold leg break 
was eed te investigate core and system response to a depressuriza- 
tion and reflood transient with ECC injection at the intact loop 
pump suction and broken loop cold leg. A reduced lower plenum 
volume was used for this test to more accurately represent the lower 
plenum of a PWR, based on system volume scaling. System flow 
was set to achieve a core fluid temperature differential of 65°F at a 
core power level of 1.44 MW. The flow resistance of the intact loop 
was based on core area scaling. An electrically heated core with a 
slightly peaked radial power profile was used in the pressure vessel 
to simulate the predicted surface heat flux of nuclear fuel rods during 
a loss-of-coolant accident. 


35228 (UCID—17401) Drywell pressurization test for the NRC 
1/5 scale pressure ion experiment. Altenbach, T.J.; Pitts, J.H. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 21 
Feb 1977. Contract W-7405-ENG-48. 18p. Dep. NTIS $3.50. 

A drywell pressurization test was conducted at LLL on 
February 1, 1977, as part of the NRC '/s scale pressure suppression 
experiment. A series of four test runs were completed with predicted 
initial drywell pressurization rates of 14.0, 18.6, 23.0, and 26.0 psi/sec 
(96.5, 128, 159, and 179 kPa/sec). Each test run consisted of charg- 
ing various combinations of bottles with nitrogen under high pres- 
sure, evacuating the drywell to '/; atmosphere, and opening a valve 
between the two to allow quick pressurization of the drywell. The 
pressure-time signatures of all four test runs were in excellent 
agreement with predicted results made through (1) a computer 
model developed at LLL and (2) the CONTEMPT-LT computer 
code which was run by E.G. and G. at the I.N.E.L. Based on the 
results of the test, only very minor adjustments will be made for the 
upcoming nitrogen tests with the drywell and toroidal wetwell 
system linked together. 


35229 Breakdown in a water-pressure power reactor caused by 
coolant leakage from the primary system; analysis of physical phenom- 
ena. Adamski, J.; Kielkiewicz, M.; Podowski, M. (Politechnika 
Warszawska (Poland). Instytut Techniki Cieplne). Arch. Energ.; No. 
4, 221-236(1974). (In Polish). 

A breakdown caused by a crack of primary system pipeline is 
considered. Parameters in the primary system are affected by coolant 
leakage, and the reactor building is also affected. Equations repre- 
senting a mathematical model of the type of break-down in question 
are formulated. i 


35230 Nuclear power production and nuclear 

extension course. Kessler, F.R. (Technische Univ. Braunschweig 
(Germany, F.R.). Inst. B fuer Physik). Reinbek, Germany, F.R.; 
Rowohlt (1974). 160p. (In German). 

46 figs.; 6 tabs.; with refs. 

The booklet deals with the physical fundamentals of nuclear 
energy. The first chapters lead in the most direct manner 
without deviations from the energy balance in nuclear fission to the 
principal structure of a reactor and the problems of its power 
control. To follow, a few chapters deal with the subsequent and side 
effects in nuclear fission and nuclear reactions, i.e. with the accom- 
panying (also the natural) corpuscular and y- or X-radiation, the 
radiation hazards, radiation measurement and radiation protection. 


35231 (JPNRSR—19) Study on the estimation of seismic motion 
for the design of nuclear power plants. Report on research results: 
Japanese fiscal year 1973. (Japan Electric Association, Tokyo). Feb 
bys Translation of Japanese report 50-1704. 173p. Dep. NTIS 

Work performed under United States Nuclear Regulatory 
Commission—Light Water Reactor Safety Technical Exchange Pro- 


The purpose of the experimental study described is to obtain 
basic data for establishing a reasonable method of estimating basic 
seismic motion that needs to be considered in the power plant design 
independent of the shape of the foundation, the surface soil layer, 
and structural items. Six sites were selected from various locations 
that had been subjected to geologic survey as possible siting points 
for nuclear power plants. Case studies with these sites as objectives 
were handled invoking the most recent research results from seis- 
mology and seismic engineering in order to elucidate methods of 
establishing basic seismic movements for use in the design of nuclear 
power facilities. 

35232 Nuclear reactor installation. Braun, H.E.; Bonnet, H.P. 
(to Westinghouse Electric Corp.). French Patent 2,290,005/A/. 31 
Oct 1975. 24p. (In French). 

Available from Institut National de la iete Industrielle, 
Paris (France); priority claim: 31 Oct 1974, US. 

A description is given of a containment shell intended for a 
nuclear reactor, the components and auxiliary equipments. The shell 
has a base supporting the reactor. This base is divided into compart- 


ERA VOL. 5-2, NO. 14 


ments and includes a generally horizontal upper shield as well as a 

enerally horizontal lower shield and vertical itions between the 
Sivieonid shields. The partitions and shields form a rigid structural 
unit, with chambers delimited by the partitions and shields and 
taking the components and equipments needed for the reactor to 
operate. At least one of the chambers is a coolant tank for fuel 
recharging. The base also includes facilities connected to the tank 
and to the reactor to circulate the coolant through the reactor 
should an accident occurs in the primary circuit. 


35233 Seismic analysis of nuclear power plants 
‘state of the art’ survey. Alderton, G.K. (New Zealand E 
Department). N. Z. Eng.; 30: No. 12, 361-363(15 Dec 1975). 

Both Japan and the United States are seismically active 
countries with well-established nuclear power industries. If New 
Zealand, similarly earthquake-prone, is to adopt nuclear power 
generation, the provision of adequate seismic resistance in the chosen 
reactor design, and the assurance that specified aseismic design 
criteria are met will be foremost considerations. The paper summar- 
ises a report p in the nuclear investigations section of the 
N.Z. Electricity ent dealing with current overseas practice 
in the seismic analysis of nuclear power installations. 


35234 Earthquake dangers for nuclear power plants - an unlikely 
emergency. Wyss, N. Zivilverteidigung; No. 4, 33-34(1976). (In 
rman 


G >. 

Major earthquakes are rare in our parts. Thus, there is also 
only a slight danger that one of the FRG’s nuclear power plants can 
be damaged by earth shocks. However, that one cannot rely entirely 
on this supposition has been shown by the disaster of Friaul: if a 
nuclear power plant had been there, disastrous consequences would 
have been possible. The contribution investigates how adequately 
nuclear power plants are protected against an improbable, but not 
impossible, case like this. 


35235 Structural and equipment design decision methodology for 
nuclear power plants. Zendehrouh-Kermani, S. New York; Columbia 
Univ. (1976). 169p. University Microfilms Order No. 76-29,117. 

Thesis (Ph. D.). 

The proposed gong (a) uses a practical measure of 
safety to indicate the integrity level of structural and equipment 
design under severe environmental and other hazardous conditions 
such as <a tornadoes, missiles and floods, (b) correlates this 
measure to the radioactivity release in probabilistic terms and (c) 
ultimately identifies an appropriate design. The overall framework of 
the proposed methodology is divided into three parts consisting of 
loading-frequency determination, structural analysis, and reliability- 
decision analysis. In the loading-frequency determinination, the oc- 
currence of severe environmental and other hazardous events are 
described in probabilistic terms to reflect the stochastic nature of 
such events. The characteristics of each event, such as acceleration 
in case of earthquakes and wind velocity in tornadoes, also described 
in probabilistic terms, are converted to corresponding loads. The 
Category I structures and equipment of the power plants are then 
analyzed, and the structural responses to these loads are determined. 
For reliability-decision analysis, the ratio of the pertinent structural 
a thus obtained to the specified allowables, labeled as “prob- 

ility indicator,” will be used as the measure of safety since it 
generally indicates the extent of structural a. The effect of the 
structural damage is then evaluated by fault event tree analyses 
from the viewpoint of possible radioactivity release. 


35236 Research and development on aseismatic problems of 
HTGR core. Kuroda, T. (Electric Power Development Co. Ltd., 
— Genshiryoku Kogyo; 22: No. 3, 35-40(Mar 1976). (In 
apanese 


The HTGR core is constructed with 8000 graphite blocks of 
hexagonal prism with gaps in horizontal direction, and the behavior 
of the core at the time of earthquakes is expected to be very 
complicated involving the mutual collision of the -—_ blocks. It 
is indispensable to examine sufficiently and prove the safety with the 
data and by the evaluation method of Japan proper concerning the 
aseismatic capability of the core. In Japan, Electric Power Develop- 
ment Co. decided the systematic research and development project 
on this problem in 1973 on the basis of the state of research and 
development in GA Corp., USA, and has continued the effort. The 
elucidation of the collision phenomenon of graphite elements at the 
time of earthquakes by model experiment, the development of the 
analysis code, and the tests on graphite blocks and core-supporting 
posts have been carried out in GA since 1968. In Japan, the develop- 
ment of the computing code for the estimation of graphite block 
behavior at the time of earthquakes and the confirmation of the 
provableness of the computing code by model experiment are the 
main subjects, and the establishment of the evaluation method for 
aseismatic capability of Ja proper is aimed at. Now a half of the 
second research and development is finished, and the third research 
and development will be completed about two years \ 


35237 Experimental study on PWR-LOCA by ROSA-II, (1). 
Shiba, M.; Adachi, H.; Namatame, K.; Okazaki, M.; Sobajima, M. 


summary of 


gram. 
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search Establishment). Nippon Genshiryoku Gakkaishi; 18: No. 4, 
233-250(Apr 1976). (In Japanese). 

ROSA-II Test Program is intended to clarify thermal and 
hydrodynamic behavior in a primary coo! system No eg sad 
water reactor during a postulated loss-of-coolant t by an 
integral test facility, ROSA-II. Thirty eight test runs were per- 
formed from February, 1974 to September, 1975. The report gives 
the purpose of the test pro cy the qualitative investigation off fluid 
behavior, a description of the test facility and some experimental 
results of a cold-leg break test. The results are as follows. (1) Stored 
heat of the broken and the unbroken | steam generators has 
considerable effect on flow behavior in the primary system. (2) 
Accumulator water injected into the cold-leg piping flows out 
the the coolability ying from 

w pressure coolant injection system into t-leg piping is 
enhanced by the preceded injection of accumulator water. 


35238 Probabilistic frequency variations of structure-soil sys- 
tems. Hamilton, C.W. (University of Southern California, Los Ange- 
les (USA)); Hadjian, A.H. (Bechtel Power dg ee Norwalk, 
m 90650, USA). Nucl. Eng. Des.; 2, 303-322(Aug 

From International seminar on extreme load conditions and 
limit analysis procedures for structural reactor safe; and con- 
tainment structures; Berlin, Germany, F.R. (8 Sep 1975). 

During earthquakes, structure-soil systems act as filters great- 
ly amplifying the response of equipment whose frequencies are at or 
near their natural frequencies. Thus, the estimation of these struc- 
ture-soil system frequencies assumes significant importance both for 
safety and cost. Actual in-situ frequencies of structures differ from 
calculated frequencies due both to variations in mathematical model- 
ling techniques and to variations of material properties. The paper 
studies the second source only. This variability is usually gauged by 
the ‘worst case’ analysis technique in which extreme high- and low- 

values are assumed and the associated frequencies are 
used as upper and lower bounds. This approach is not entirely 
satisfactory because it does not provide any indication of the prob- 
ability of these limits being exceeded, of the distribution between 
these limits, or of the level of conservation introduced into the 
design process. The present approach provides this additional infor- 
mation. The emphasis in this part is both on developing the method- 
ology and on the results obtained. It covers both the fixed-base 
structure and the effects of soil-structure interaction. Empirical data 
on concrete proerties were obtained from previously published re- 
sults. Much less is known about variability of soil properties, so the 
soil—structure interaction coefficients are assumed to be normally 
distributed. As data on the variation of soil Mg agen become 
— they can be readily incorporated via the methodology 

eloped. 


35239 Collision protection of ships. Jones, N. (Massachusetts 
Inst. of Tech., Cambridge (USA)). Nucl. Eng. Des.; 38: No. 2, 229- 
1976). 

rom International seminar on extreme load conditions and 


limit analysis procedures for structural reactor safe and con- 
tainment structures; Berlin, Germany, F.R. (8 Sep 19 

A brief survey of the literature extant on the collision protec- 
tion of ships is presented. An examination of the characteristics of 
different energy-absorbing methods suggests that honeycomb struc- 
tures provide an alternative to deck structures which are currently 
used to achieve the collision protection of ships. Various features of 
honeycomb panels are explored and a particular structural arrange- 
ment which utilizes both sides of a hull and incorporates honeycomb 
panels is proposed for the collision protection of a ship. 


35240 Effect on non-linear interaction due to base 
slab uplift on the seismic response of a high-temperature gas-cooled 
reactor (HTGR). Kennedy, R.P.; Short, S.A. (Holmes and Narver 
Inc., Anaheim, California, USA): Wesley, D.A.; Lee, T.H. (General 
Atomic Co., San Diego, Calif. (USA)). Nucl. Eng. Des.; 38: No. 2, 
323-355(Aug 1976). 


From International seminar on extreme load conditions and — 


limit analysis procedures for structural reactor safe and con- 
tainment structures; Berlin, Germany, F.R. (8 — 1975). 
In high seismic regi it has often been the practice to use 
oversized base slabs for major nuclear power plant structures in 
revent, or at least minimize the amount of dynamic base 
slab cob uplift which will result from the overturning moments devel- 
oped during seismic ground motion. Two major reasons have been 
expressed as to why dynamic base slab uplift should be minimized: 
(1) As nuclear power plants are normally designed for seismic 
loadings based upon linear analysis, and since soil-structure interac- 
tion becomes nonlinear when only a portion of the base slab is in 
contact with the soil, linear elasticity analysis may be acceptable if 
base slab uplift occurs (as the resultant design loads may be incor- 
rect), and py cause excessive toe pressures in 
the supporting soil and significant impact forces when the slab 
recontacts the soil. The primary purpose of the paper is to evaluate 
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the importance of the nonlinear soil-structure interaction effects 
resulting from substantial base slab uplift occurring during a seismic 
excitation. The structure for this investigation consisted of the con- 
tainment building and prestressed reactor vessel (PCRV) for a 
typical HTGR plant. A simplified dynamic mathematical model was 
utilized consisting of a conventional lumped mass structure with soil- 
structure interaction accounted for by translational and rotational 
whose properties are determined by elastic 

different site soil conditions (a rock site, a tely stiff 
soil, and a soft soil) and two levels of horizontal ground motion (0.3 
and 0.5 g earthquakes) were considered. 


35241 Generation of artificial time-histories, rich in all frequen- 
cies, from given response spectra, Levy, S.; Wilkinson, J.P —- 44 
al Electric Co., Schenectady, N.Y. (USA). Nucl. Eng. Des.; 38: No. 
2, 241-251(Au ug 1976). 

From International seminar on extreme load conditions and 
limit analysis procedures for structural reactor safe; and con- 
tainment structures; Berlin, Germany, F.R. (8 Sep 1975). 

In the design of nuclear power plants, it has been found 
desirable in certa:: instances to use the time-history method of 
dynamic analysis to determine the plant response to seismic input. In 
the implementation of this method, it is necessary to determine an 
adequate representation of the excitation as a function of time. 
Because many design criteria are specified in terms of design re- 
sponse spectra one is faced with the problem of generating a time- 
history whose own response spectrum approximates as far as possi- 
4 a originally specified design response spectrum. One objective 

ekg ow is to present a method of synthesizing such time- 
rom a given design response spectrum. The design re- 
sm se spectra 4 be descriptive of floor responses at a particular 
location in a plant, or they may be descriptive of seismic ground 
motions at a t site. The method described in the paner allows the 
generation of time histories that are rich in all frequencies in the 
— This richness is achieved by choosing a large number of 
closely-spaced frequency points such that the half-power points of 
adjacent frequencies overlap. Examples are given concernin, ‘ 
design response spectra, and a number of points are is 
concerning the effect of frequency spacing on convergence. 


= Soil-structure interaction with separation n of base mat from 
soil (lifting-off). Wolf, J.P. (Electro-Watt En Engineer Services Ltd. 
1. (Switzerland)). Nucl. Eng. Des.; , 357-384(Aug 


From International seminar on extreme load conditions and 
limit analysis procedures for structural reactor safe; and con- 
tainment structures; Berlin, Germany, F.R. (8 Sep 1975). 

In reactor buildings having a separate base mat and a shield- 
building (oute: concrete shell) of large mass, large types 
moments are developed for severe earthquake loading. The 
linear elastic half-space theory is used in the soil structure interaction 
model. For a circular base mat, if the overturning moment exceeds 
the product of the normal force (dead weight minus the effect of the 
vertical earthquake) and one-third of the radius, then tension will 
occur in part of the area of contact, assuming distribution of stress as 
in the static case. For a strip foundation the same arises if the 
eccentricity of the normal force exceeds a quarter of the total width. 
As tension is incompatible with the constitutive law of soils, the base 
mat will become partially separated from the underlying soil. As- 
suming that only normal stresses in compression and co 
shear stresses (friction) can occur in the area of contact, a method 
analyzing soil—structure interaction including partial lifting-off is 
derived, which otherwise is based on the elastic behaviour of the 
soil. For a given force and moment acting on the rigid plate, the area 
of contact is determined by iteration or based on quadratic program- 
ming techniques using the static influence coefficients for displace- 
ments. The complex-valued impedance function is estimated by 
substituting an equivalent circular plate for the actual area of con- 
tact. Transforming the equivalent lumped system to the centre of the 
plate, the nonlinear stiffness and oo matrices of the soil are 
derived. Formulae are given for the = pny ned of a disk and a 
strip. The results of the numerical method compared to rigorous 
for full contact. 


35243 Soil—structure interaction parameters from finite element 
analysis. Costantino, C.J.; Miller, C.A. (City me New York 
(USA)); Lufrano, L.A. (Weidlinger (Paul) Consulting Engineer, 
New York (USA)). Nucl. Eng. Des.; 38: No. 2, 289-302¢Aug 1976). 

From International seminar on extreme load conditions and 
limit analysis procedures for structural reactor safeguards and con- 
tainment structures; Berlin, Germany, F.R. (8 Sep 1975). 

A series of two-dimensional finite element computer runs 
were made to compute the frequency dependent soil-structure inter- 
action coefficients. Variations in the element size, mesh dimensions, 
boundary conditions, and soil hysteretic damping ratio to determine 
their influence on the computed interaction icients were made. 
From the calculations, it has been determined that the primary 
requirement of the mesh is a transmitting boundary formulation. For 
low damping conditions, roller support boundary conditions must be 
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placed exceedingly far from the structure to ensure convergence of 
the results to the analytic solution. In addition, with such boundary 
conditions, the addition of artificial hysteretic soil damping cannot 
be used to simulate radiation damping behaviour of the continuum. 
A_ frequency dependent criterion is also presented to determine 
minimum size element that must be used in any calculations. 


35244 Soil-structure interaction - an evaluation. Had- 
jian, A.H. (Betchel Power Corporation, Los Angeles Power Divi- 
sion, Norwalk, California 90650, USA). Nucl. Eng. Des.; 38: No. 2, 
267-272(Aug 1976). 

From International seminar on extreme load conditions and 
limit analysis procedures for structural reactor safeguards and con- 
tainment structures; Berlin, Germany, F.R. (8 Sep 1975). 

The two methods of analysis for structure interaction, the 
impedance and the finite element methods, are reviewed with 
to their present capabilities to address the significant factors of the 
problem. The objective of the eal is to evaluate if an adequate 
engineering solution to the problem is provided by either approach. 
Questions related to the reduction of seismic motions with depth 
scattering of incident waves, the three-dimensionality of the real 
problem, soil damping, strain dependency of soil properties and the 
uncertainties associated with all of the above are discussed in suffi- 
cient detail. All conclusions made are based on referenced material. 
It appears that both methods as presently practised have not yet 
completely solved the problem, the impedance approach has come 
closer to addressing the more significant issues. Because of this 
finding, in addition to its simplicity and low cost, the impedance 
approach is the preferred engineering method for soil-structure 
interaction. 


35245 Special topics on soil-structure interaction. Hall, J.R. Jr.; 
Kissenpfennig, J.F. (E. D’'Appolonia Consulting Engineers Inc., B- 
1180 Brussels, Belgium). Nucl. Eng. Des.; 38: No. 2, 273-287(Aug 
1976). 

From International seminar on extreme load conditions and 
limit analysis procedures for structural reactor safe, and con- 
tainment structures; Berlin, Germany, F.R. (8 Sep 1975). 

In the design of nuclear power plants, the topic of soil— 
structure interaction has traditionally been one of great theoretical 
and practical controversy for several reasons. The paper is intended 
to discuss some of the important details of soil-structure interaction 
theory to provide a common means of comparison and to introduce 
ee approaches to simplify the solutions of deeply embedded 
‘oundations. 


35246 Guidelines on the protection of nuclear power plants 
against shock waves from chemical reactions by designing nuclear 
power plants with a view to their strength and to induced vibrations as 
well as by safety distances. Gemeinsames Ministerialbl., A; 27: No. 27, 
1976). (In German). 
igs. 


Explosive substances in the sense of this guideline are all 
those substances which can release - in appropriate instances only 
after vaporization and mixing with air, on account of an influence 
initiating a reaction, energy at short notice, which causes a sudden 
pressure impact. The handling of explosive substances includes the 
production, the treatment, processing, recovery, storage, utilization, 
disposal, as well as the carriage, transfer, and receival of such 
substances. This guideline finds application in licensing procedures 
according to sub-section 1 of section 7 of the Atomic A Act for 
stationary nuclear power plants when those measures are examined 
which have been taken with regard to the design of nuclear power 
plants and the safety distances from explosive substances. 


35247 How safe are nuclear power plants. Arch. Energiewirtsch.; 
30: No. 9, 807-809(Sep 1976). Gin Goma). 

Translated from English. Also published in Electr. Rev. 
(1976) v. 198(13) p. 37. 

After naming the countries in which power plants are operat- 
ed today, the author discusses the attitudes of their governments 
towards the problem of nuclear safety as well as the question if 
today’s measures are sufficient in developing countries considering 
the increasing utilization of nuclear energy. 


35248 Protection of nuclear facilities against outer aggressions. 
Aussourd, P.; Candes, P.; Le Quinio, R. (Ministere de I'Industrie et 
de la Recherche, 75 - Paris (France). Service Central de Surete des 
Installations Nucleaires). Rev. Ing.; No. 245, 11-14(Nov 1976). (In 
French). 

The various types of outer aggressions envisaged in safety 
analysis for nuclear facilities are reviewed. These outer aggressions 
are classified as natural and non-natural phenomena, the latter de- 
pending on the human activities in the vicinity of nuclear sites. The 
principal natural phenomena able to constitute aggressions are atmo- 
spheric phenomena (strong winds, snow storms, hail, frosting mists), 
hydrologie phenomena such as tides, surges, flood, low waters, 4 
geologic a such as earthquakes. Artificial p) 
concerned with aircraft crashes, projectiles, fire, possible ruptures sof 
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dams, and intentional human ions. The protection Fe ye 
intentional human a; ions is of two sorts: first, th the possibility of 
access to the installations mostly sensitive to sabotage are to be 
prevented or reduced, secondly redundant circuits and functions 
must be —— for preventing their simultaneous destruction in 
the case when sabotage actors have reach the core of the facility. 


35249 Atmospheric and seismic wave propagation due to gas 
explosions. Chedmail, J.F.; Dubois, J.; Haug, E. (Engineering 
System International, 94 - Rungis (France)). pp 294-297 of In Reak- 
tortagung, Mannheim, 29.3.-1.4.1977. Sektion 2: Sicherheit kerntech- 
nischer Anlagen. Eggenstein-Leopoldshafen, Germany, F.R.; 
ZAED Tin German) 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar 1977). 

10 figs.; 1 ref. Short communication only. 


35250 ALMOD - a one-dimensional plant model for the calcula- 
tion of accidents in PWR reactors. Frisch, W.; Meissner, R.; Schmidt, 
K.D. (Gesellschaft fuer Reaktorsicherheit m.b.H. (GRS), Garching/ 
Muenchen (Germany, F.R.)). pp 253-256 of In Reaktortagung, 
Mannheim, 29.3.-1.4.1977. Sektion 2: Sicherheit kerntechnischer An- 
lagen. Eggenstein-Leopoldshafen, Germany, F.R.; ZAED (1977). 
(In German) 


Mar 197 


mn Reactor congress 1977; Mannheim, Germany, F.R. (29 
2 figs.; 4 refs. Short communication only. 


35251 Entrapment experiments with a carbon-enriched iron melt 
and water. Froehlich, G.; Mueller, G.; Unger, H. (Stuttgart Univ. 
(TH) (Germany, F.R.). Inst. fuer Kernenergetik). pp 217-220 of In 
Reaktortagung, Mannheim, 29.3.-1.4.1977. Sektion 2: Sicherheit 
kerntechnischer Anlagen. Eggenstein-Leopoldshafen, Germany, 
F.R.; ZAED (1977). (In German) 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar 1977). 

5 figs. Short communication only. 


35252 Safety specifications for the design against shock waves 
due to airplane crashes or gas explosions. Hauck, D.; Haak, H. 

k - Brown Boveri Reaktor G.m.b.H., Mannheim (Germany, 
F.R.)). pp 298-301 of In Reaktortagung, Mannheim, 29.3.-1.4.1977. 
Sektion 2: Sicherheit kerntechnischer Anlagen. Eggenstein-Leopold- 
shafen, Germany, F.R.; ZAED ig (In German) 
dies sm Reactor congress 1977; Mannheim, Germany, F.R. (29 


35253 Short-time behaviour of the HTR primary circuit during 
containment atmosphere. Kasper, K.; David, P.H. (Kernforschung- 
sanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer Nukleare Si- 
cherheitsforschung). pp 157-160 of In Reaktortagung, Mannheim, 
29.3.-1.4.1977. Sektion 2: Sicherheit kerntechnischer en. 
genstein-Leopoldshafen, Germany, F.R.; ZAED (19 


: From Reactor congress 1977; Mannheim, Germany, F.R. (29 


35254 Influence of underground construction on the safety of 
nuclear power stations. Kroeger, W.; Altes, J.; Bongartz, R.; Roethig, 
K.D.; Schwarzer, K. (Kernforschungsanlage Juelich G.m.b.H. (Ger- 
many, F.R.). Inst. fuer Nukleare Sicherheitsforschung). 302-305 
of In Reaktortagung, Mannheim, 29.3.-1.4.1977. Sektion 2: Sicherheit 


kerntechnischer Anlagen. Eggenstein-Leopoldshafen, Germany, 
977; Mannheim, Germany, F.R. (29 


F.R.; ZAED (1977). (dn German 

7 

4 figs.; 1 tab. Short communication only. 
35255 Experimental results of the non-nuclear LOFT tests. 
Leach, L.P.; Ybarrondo, L.J. (Idaho National Engineering Lab., 
Idaho Falls (USA)); Hicken, E.F. pp 269-273 of In Reaktortagung, 


Mannheim, 29.3.-1.4.1977. Sektion 2: Sicherheit kerntechnischer An- 
Germany, F.R.; ZAED (1977). 


From Reactor congress 1977; Mannheim, Germany, F.R. (29 
‘ ; 1 tab. Short communication only. 


35256 Simulation of the rupture opening process in the LOFT 
test facility and possibilities of simulation in the DAPSY computer 


German) 
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programme. Liesch, K.J.; Hofmann, ea: , F.J. (Gesellschaft 
fuer Reaktorsicherheit m.b.H. (GRS), Garching/Muenchen (Ger- 
many, F.R.)). pp 282-285 of In Reaktortagung, Mannheim, 29.3.- 
1.4.1977. Sektion 2: Sicherheit kerntechnischer Anlagen. Eggenstein- 
Leopoldshafen, Germany, F.R.; ZAED (1977). (In race. 

From Reactor congress "1977; Mannheim, Germany, F.R. (29 
Mar 1977). 

3 figs.; 2 refs. Short communication only. 


35257 Temperature and reactivity curve in the pebble-bed core of 
a PR-500 500 MWsub(th) process heat reactor after complete failure 
of the after-heat removal system. Maly, V. (Arbeitsgemeinschaft 
Versuchs-Reaktor G.m.b.H., Juelich (Germany, F.R.)); Petersen, K.; 
Schulten, R. (Kernforschun; e Juelich G.m.b.H. (Germany, 
F.R.)). pp 149-152 of In Sektion 2: Sicherheit kerntechnischer Anla- 
Germany, F.R.; ZAED (1977). (In 


ie on Reactor congress 1977; Mannheim, Germany, F.R. (29 
1977). 
3 figs. 4 refs. Short communication only. 


35258 Behaviour of a 2,000 MWe fast breeder reactor core 
during LOF accidents. Maschek, W. (Kernforschungszentrum Karls- 
ruhe (Germany, F.R.). Inst. fuer Neutronenphysik und Reaktortech- 
nik); Struwe, D. (Kernforschungszentrum Karlsruhe (Germany, 
F.R.). Inst. fuer Reaktorentwicklung). pp 342-345 of In Reaktorta- 
ome Mannheim, 29.3.-1.4.1977. Sektion 2: Sicherheit kerntech- 
i r Anlagen. Eggenstein-Leopoldshafen, Germany, F.R.; 

ZAED (1977). (In German) 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar 1977). 

4 figs.; 6 refs. Short communication only. 


35259 Interaction between corium (core melt) and concrete with 
oy additions. Peehs, M. (Kraftwerk Union A.G., Erlangen (Ger- 

F.R.)). pp 229-232 of In Reaktortagung, Mannheim, 29.3.- 
1.4. 14.1977. Sektion 2: Sicherheit kerntechnischer Anlagen. Eggenstein- 
Leopoldshafen, Germany, F.R.; ZAED (1977). (In German) 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar 1977). 

9 figs.; 2 tabs.; 3 refs. Short communication only. 


35260 System behaviour models for the analysis of hypothetical 
accident sequences in HTR reactors. Redondo, J.A. (Hochtempera- 
tur-Reaktorbau G.m.b.H., Mannheim (Germany, F.R.)); Kasper, K. 
(Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Nukleare Sicherheitsforschung). pp 137-140 of In Reaktortagung, 
Mannheim, 29.3.-1.4.1977. Sektion 2: Sicherheit kerntechnischer An- 
lagen. Eggenstein-Leopoldshafen, Germany, F.R.; ZAED (1977). 
(In German) 


die From Reactor congress 1977; Mannheim, Germany, F.R. (29 
1977). 
8 figs. Short communication only. 


35261 Temperature noise measurements in a heated single-rod 
test device with variable wall capacity. Benkert, J.; Raes, K.H.; 
Stegemann, D. (Technische Univ. Hannover (Germany, F.R.). Inst. 
fuer Kerntechnik); Boswinkel, H.H.; Tuerkcan, E.; Quaadvliet, W. 
pp 51-54 of In Reactor congress, Mannheim, 29.3.-1.4.1977. Section 
1: reactor layout. Eggenstein-Leopoldshafen, Germany, F.R.; 
ZAED (1977). (In German) 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar 1977). 

5 figs.; 2 refs. Short communication only. 


case of fast turbine shutdown. Daublebsky, P.; Nowotny, B.; Fautz, 
M. (Kraftwerk Union A.G., Offenbach (Germany, F.R.)). pp 173- 
176 of In Reaktortagung, Mannheim, 29.3.-1.4.1977. Sektion 2: Si- 
cherheit kerntechnischer Anlagen. Eggenstein-Leopoldshafen, Ger- 
many, F.R.; ZAED (1977). (In German) 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar 1977). 


1 fig. Short communication only. 


35263 Experimental studies on jet force and jet force distribution 
in case of a break in a primary coolant circuit. Kanzleiter, T. 
(Battelle-Institut e.V., Frankfurt am Main (Germany, F.R.)). pp 249- 
252 of In Reaktortagung, Mannheim, 29.3.-1.4.1977. Sektion 2: Si- 
cherheit kerntechnischer Anlagen in-Leopoldshafen, Ger- 
many, F.R.; ZAED (1977). (In German 
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From Reactor congress 1977; Mannheim, Germany, F.R. (29 
— 2 refs. Short communication only. 


35264 Filter concept for accidents in nuclear power plants. State 
of development. Dillmann, H.G.; Weinert, A.; Wilhelm, J.G. (Kern- 
—a Karlsruhe (Germany, F.R.). Lab. fuer Aerosol- 
sik und Filtertechnik). pp 306-309 of In Reaktortagung, Mann- 
fen 233 29.3.-1.4.1977. Sektion 2: Sicherheit kerntechnischer 
fen, Germany, F.R.; ZAED (1977). (In 


From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar 1 
T bes: 1 tab. Short communication only. 


swelling of Zircaloy fuel cans 
LOCA. Brzoska, B.; Cheliotis, A.; Kunick, A.; 
Senski, G. (Kraftwerk Union A.G., Erlangen (Germany, F.R.)). 
197-200 of In Reaktorta 2, Mannheim, 89. 3.-1.4.1977. Sektion 
Sicherheit kerntechnischer Anlagen. Eggenstein- Leopoldshafen, 
y, F.R.; ZAED (1977). > i 
eon Reactor congress 1977; Mannheim, Germany, F.R. (29 


ate 1 tab.; 4 refs. Short communication only. 


35266 Out-of-pile experiments on the swelling of Zircaloy fuel 
cans during the refilling and flooding phase of a LOCA. Erbacher, F.; 
Neitzel, H.J.; Keimann, M.; Wiehr, K. (Kernforschungszentrum 
Karlsruhe (Germany, F.R.). Projekt Nukleare Sicherheit). pp 193- 
196 of In Reaktortagung, Mannheim, 29.3.-1.4.1977. Sektion 2: Si- 
cherheit kerntechnischer Anlagen. Eggenstein-Leopoldshafen, Ger- 
many, F.R.; ZAED (1977). (In German 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 


1977). 


35267 Heat transfer during spraying and floating of a BWR 
double cluster. Gaul, H.P.; Riedle, K.; Sarkar, J. erk Union 
A.G., Erlangen (Germany, F.R.)). pp 209-212 of In Reaktortagung, 
Mannheim, 29.3.-1.4.1977. Sektion 2: Sicherheit kerntechnischer An- 
lagen. Eggenstein-Leopoldshafen, Germany, F.R.; ZAED (1977). 


From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar 1977). 
6 bes: 3 refs. Short communication only. 


35268 Accident analysis under the assumption of a hypothetical 
LWR core meltdown. Comparison with the Rasmussen report. Hass- 
mann, K.; Artnik, J. (Kraftwerk Union A.G., Erlangen (Germany, 
F.R.)). pp 713.216 of In Reaktortagung, Mannheim, 29.3.-1.4.1977. 
Sektion 2: Sicherheit kerntechnischer Anlagen. Eggenstein-Leopold- 
shafen, Germany, F.R.; ZAED nt (In German) 
saat From Reactor congress 1977; Mannheim, Germany, F.R. (29 


ion only. 


35269 Behaviour of a melted-down LWR core on the bottom of 
the reactor pressure vessel. Reineke, H.H.; Schramm, R.; Steinberner, 
U. (Technische Univ. Hannover (Germany, F.R.). Inst. fuer Verfah- 
renstechnik). pp 21-224 of In Reaktortagung, Mannheim, 29.3.- 
1.4.1977. Sektion 2: Sicherheit kerntechnischer Anlagen . E i 
Leopoldshafen, Germany, F.R.; — (1977). (In eae 

a 1977; Mannheim, Germany, F.R. (29 


Mar 197 
6 ; 2 refs. Short communication only. 


35270 Reaction behaviour of LWR core melts with fission prod- 
ucts and concrete. Skokan, A.; Holleck, H. (Kernforschungszentrum 
Karlsruhe (Germany, F.R.). Inst. fuer Material- und Festk 
forschung). pp 233-263 of In Reaktortagung, ~——y 29.3.- 
1.4.1977. Sektion 2: Sicherheit kerntechnischer enstein- 
Leopoldshafen, Germany, F.R.; ZAED (1977). (In Gael 

From Reactor congress "1977; Mannheim, Germany, F.R. (29 


a ; 5 refs. Short communication only. 


35271 Studies on ATWS (ATWS = Anticipated transients with- 
out scram). Ullrich, W.; Frisch, W. (Institut fuer Reaktorsicherheit 
der Technischen Ueberwachungs-Vereine e.V., Koeln (Germany, 
F.R.); Gesellschaft fuer Reaktorsicherheit m.b.H. Garching/ 
Muenchen (Germany, F.R.)). pp 257-260 of In Reaktortagung, 
Mannheim, 29.3.- 1.4.1977. Sektion 2: Sicherheit kerntechnischer An- 


(In German) 
35262 Pressure shocks in piping systems, calculation of the shock 
waves forces and stresses in case of a break in a feedwater line and in 
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lagen. Eggenstein-Leopoldshafen, Germany, F.R.; ZAED (1977). 
(In German) 


From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar 1977). 
2 refs. Short communication only. 


35272 Analysis of a reactor fuel rod during a LOCA by means of 
the modular programme system SSYST. Schuetzle, R.; Ehnis, L.; 
Gulden, W.; Schindler, M.; Unger, H. (Stuttgart Univ. (TH) (Ger- 
many, F.R.). Inst. fuer Kernenergetik). pp 185-188 of In Reaktorta- 
gung, Mannheim, 29.3.-1.4.1977. Sektion EB, Sicherheit kerntech- 
nischer Anlagen. Eggenstein-Leopoldshafe Germany, F.R.; 
ZAED (1977). “in 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar 1977). 

3 figs.; 4 refs. Short communication only. 


35273 Heating-up of primary components, fission product release 
and environmental pollution as a consequence of a hypothetical acci- 
dent in a high-power HTR. Badur, A.; Mueller, A.; Schwarzer, K. 
(Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Nukleare Sicherheitsforschung). pp 141-144 of In Reaktortagung, 
Mannheim, 29.3.-1.4.1977. Sektion 2: Sicherheit kerntechnischer An- 
lagen. Eggenstein-Leopoldshafen, Germany, F.R.; ZAED (1977). 
(In German) 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar 1977). 

5 figs.; 1 tab.; 4 refs. Short communication only. 


35274 Quantitative safety as a planning basis for advanced reac- 
tor systems. Gabriel, H.W. (Hochtemperatur-Reaktorbau G.m.b.H., 
Mannheim (Germany, F.R.)); Wolters, J. (Kernforschungsanlage 
Juelich G.m.b.H. (Germany, F.R.). Inst. fuer Nukleare Sicherheits- 
forschung). pp 133-136 of In Reaktortagung, Mannheim, 29.3.- 
1.4.1977. Sektion 2: Sicherheit kerntechnischer Anlagen. Eggenstein- 
Leopoldshafen, Germany, F.R.; ZAED (1977). (In German 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar 19 


77). 
1 fig.; 2 refs. Short communication only. 


35275 Afterheat removal in the 3,000 MWsub(th) nuclear process 
heat reactor in case of sudden failure of the coolant system. 
Petersen, K..; = K. (Kernforschungsanlage Juelich G.m.b.H. 
ee, ER .)); Hague, H. (Internationale Atomreaktorbau 
G.m.b.H. (INTERATOM), Bensberg/Koeln (Germany, F.R.)). pp 

145-148 of In Reaktortagung, Mannheim, 29.3.-1.4.1977. Sektion 2: 
Sicherheit kerntechnischer Anlagen. Eggenstein-Leopoldshafen, 
Germany, F.R.; ZAED (1977). (In German) 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar 1977). 

5 figs. Short communication only. 


35276 Studies on the delayed operation of after-heat removal 
systems in pressure relief accidents by the example of the OTTO 
pebble-bed HTR PR-500. Rehm, W.; Jahn, W. (Kernforschungsan- 
lage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer Nukleare Sicher- 
heitsforschung). pp 153-156 of In Reaktortagung, Mannheim, 29.3.- 
1.4.1977. Sektion 2: Sicherheit kerntechnischer Anlagen. Eggenstein- 
Leopoldshafen, Germany, F.R.; ZAED (1977). (In German 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar 1977). 

2 figs.; 1 tab.; 1 refs. Short communication only. 


35277 System for flow rn geno and for the reduction of the 
component stresses in pressure relief accidents in HTR reactors. 
Schaefer, M.; Barnert, H. (Kernforsch 1 Juelich G.m.b.H. 
(Germany, F. R.). Inst. fuer Reaktorentwicklung). pp 169-172 of In 
Reaktortagung, Mannheim, 29.3.-1.4.1977. Sektion 2: Sicherheit 
kerntechnischer Anlagen. Eggenstein-Leopoldshafen, Germany, 
F.R.; ZAED (1977). (In German) 
ier From Reactor congress 1977; Mannheim, Germany, F.R. (29 


77). 
3 figs.; 5 refs. Short communication only. 


35278 Air cooler for afterheat removal in reactors by the example 
of the HTR reactor. Spannan, H. (Brown, Boveri und Cie A.G., 
Mannheim (Germany, F.R.)). pp 697-700 of In Reaktortagung, 
Mannheim, 29.3.-1.4.1977. Sektion 5: Komponenten. Eggenstein- 
Leopoldshafen, Germany, F.R.; oe (1977). (In German) 

Mar 1sh%2™ Reactor congress 1977 ; Mannheim, Germany, F.R. (29 


977) 
4 figs.; 1 ref. Short communication only. 
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35279 UO, and fission product release from hot and boiling 
sodium pools. Jordan, S.; Ozawa, Y.; Schuetz, W. (Kernforschungs- 
zentrum Karlsruhe (Germany, F.R.). Lab. fuer Aerosolphysik und 
Filtertechnik). pp 323-325 of In Reaktortagung, Mannheim, 29.3.- 
1.4.1977. Sektion 2: Sicherheit kerntechnischer Anlagen. Eggenstein- 
Leopoldshafen, Germany, F.R.; Lge (1977). (In German) 

hee nD Reactor congress 1977; Mannheim, Germany, F.R. (29 

3 tabs. Short communication only. 


35280 Defective-rod and accident experiments for the SNR. Plitz, 
H. (Gesellschaft fuer Kernforschung m.b.H., Karlsruhe (Germany, 
F.R.)). pp 506-509 of In Reaktortagung, Mannheim, 29.3.-1.4. 1977. 
Sektion 4: Brennelemente und Materialien. Eggenstein-Leopoldsha- 
fen, Germany, F.R.; ZAED ( og (In German) 

+ Reactor congress 1977; Mannheim, Germany, F.R. (29 


; 2 refs. Short communication only. 


35281 Progress in the safety analysis of serious hypothetical 
accidents in sodium-cooled fast reactors. Royl, P.; Struwe, D. (Kern- 
forschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer Reaktor- 
entwicklung); Froehlich, R. (Kernforschungszentrum Karlsruhe 
(Germany, F.R.). Inst. fuer Neutronenphysik und Reaktortechnik). 
pp 318-322 of In Reaktortagung, Mannheim, 29.3.-1.4.1977. Sektion 
2: Sicherheit kerntechnischer Anlagen. Eggenstein-Leopoldshafen, 
y, F.R.; ZAED (1977). (In German) 
eel From Reactor congress 1977; Mannheim, Germany, F.R. (29 
28 refs. Short communication only. 


35282 Calculation of mechanical energy release and the amounts 
of fuel evaporated after a hypothetical LOF accident in a sodium- 
cooled fast breeder. Schmuck, P.; Essig, C. (Kernforschungszentrum 
Karlsruhe (Germany, F.R.). Inst. fuer Neutronenphysik und Reak- 
tortechnik). pp 326-329 of In Reaktortagung, Mannheim, 29.3.- 
1.4.1977. Sektion 2: Sicherheit kerntechnischer Anlagen. Eggenstein- 
Leopoldshafen, Germany, F.R.; ZAED (1977). (In German) 

Reactor congress "1977; Mannheim, Germany, F.R. (29 

4 figs.; 1 tab.; 8 refs. Short communication only. 


35283 Development of throttle elements with direction dependent 
resistance. Voj, P.; Granner, N.; Schult, N. (Internationale Atom- 
reaktorbau G.m.b.H. (INTERATOM), Bensberg/Koeln (Germany, 
F.R.)). pp 740-743 of In Reaktortagung, Mannheim, 29.3.-1.4.1977. 
Sektion 5: Kom 7h dn Ge Eggenstein-Leopoldshafen, Germany, 
F.R.; ZAED (1977). (In nna 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 


Mar 1977). 
5 Short communication only. 


35284 Model to describe the interaction between a core melt and 
concrete. Alsmeyer, H.; Barleon, L.; Michael, I.; Mueller, U.; Rei- 
mann, M. (Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. 
fuer Reaktorbauelemente). pp 225-228 of In Reaktortagung, Mann- 
heim, 29.3.-1.4.1977. — 2: Sicherheit kerntechnischer Anlagen. 
* Leopoldshafen, Germany, F.R.; ZAED (1977). (In 


1977; Mannheim, Germany, F.R. (29 
ae 3 refs. Short communication only. 


35285 Simultaneous calculation of water levels and cladding tube 
temperatures in the refilling and flooding phase of emergency core 
cooling in a PWR reactor. Teschendorff, V.; Wahba, A.B. (Gesells- 
chaft fuer Reaktorsicherheit m.b.H. (GRS), 
(Germany, F.R.)). pp 205-208 of In Reakto: 
29.3.-1.4.1977. Sektion 2: Sicherheit kerntechnisc “anlagen ria 
— Germany, F.R.; ZAED (1 
man 

Mannheim, Germany, F.R. (29 

2 figs.; 6 refs. Short communication only. 


35286 Safety injection system in the BBR PWR-type reactor, 

including the mode of operation of the pressure relief devices. Henze, 

L. (Babcock - Brown Boveri Reaktor G.m.b.H., Mannheim (Ger- 
many, F.R.)). pp 177-181 of In eS Mannheim, 29.3.- 

1.4.1977. Sektion 2: Sicherheit kerntechnischer Anlagen. E 

Leopoldshafen, Germany, F.R.; ZAED (1977). 

1977 ; Mannheim, Germany, F.R. (29 


JULY 31, 1977 
Short communication only. 


35287 Influence of coolant channel blockages 
in the flooding phase of a LOCA. Ihle, P.; M 
Schmidt, H. (Kernforschungszentrum Karisruhe ( 
Inst. fuer Reaktorbauelemente). pp 201-204 of In Reaktortagung, 
Mannheim, 29.3.-1.4.1977. Sektion Sicherheit kerntechnischer An- 
lagen. Eggenstein-Leopoldshafen, Germany, F.R.; ZAED (1977). 
(In German) 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar 1977). 

4 figs.; 4 refs. Short communication only. 


gas-cooled fast breeder, determined by means of reliability analyses. 
Bittermann, D. (Kraftwerk Union A.G., Erlangen (Germany, F.R.)). 
pp 338-341 of In Reaktortagung, Mannheim, 29.3.-1.4.1977. Sektion 
Sicherheit kerntechnischer Anlagen. Eggenstein-Leopoldshafen, 
y, F.R.; ZAED (1977). (In German) 
Teens Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar 1977). 
1 fig.; 1 tab.; 5 refs. Short communication only. 


35289 Breeder safety assured. Graham, J. (Westinghouse Elec- 

Madison, PA). Electr. World; 187: No. 3, 36-391 Feb 
Twenty-five years of operating experience on wed. The 

breeder reactors in the U. S. and other countries is reviewed 

safety levels built into LMFBR design and licensing proced 

insuring safety are discussed. 


ENERGY STORAGE 


REFER ALSO TO CITATION(S) 34450 


MAGNETIC 
PEFER ALSO TO CITATION(S) 36804, 36805 


35290 (LA-tr—77-22) Application of F round 
circular cross-section 


coil with a magnetic 

energy storage system. Egorov, S.A.; AL. (Nauchno- 

Issledovatel'skij Inst. Ehlektrofizicheskoj Apparatury, 

(USSR)). 1977. Translation by M.D. Machalek of NIIFEA-Preprint- 
B-0266. 9p. Dep. NTIS $3.50. 

The use of a round superconducting coil with uniform current 
distribution across the circular cross-section of the winding as the 
magnetic system of an inductive energy store is discussed. Formulas 
and graphs are presented which make possible calculation and 
optimization of such magnetic systems, allowing for the relationship 


magnetic 
field strength. Ratios of the geometric dimensions of the windings 
corresponding to the least expenditure of superconductor and the 
smallest dimensions of the magnetic storage system for a given 
energy are determined. 


PUMPED HYDRO 
REFER ALSO TO CITATION(S) 34243, 35437 


35291 Hydraulic pumped storage systems. Rohde, F.G.; $ Langer, 

M.; Zoller, C. (Technische Hochschule Aachen (Germany, F.R.)). 

vp. of In Energiequellen fuer morgen. Nichtnukleare-nichtfossile 

giequellen. T. 6. Nutzung der Wasserenergien. Meliss, 

M. (Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). Pro- 
eruppe und Technologische Entwickl 
Frankfurt Main, Germany, F.R.; Umschau Verl. (1976). 


ne with figs. and tabs. 
An introduction is given to the physical properties of hydrau- 
lic pumped storage systems, and conversion and storage technology 
are discussed. Water reservoirs, power a — water pipes, 
on one system elements are the discussion on 
pumped storage stem, a distinction is made in energy economical, 
ter economical, t_ and political economical, as well as 


ped 
systems is made after cost, operational 
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extension of pumped storage ities in the Federal 
and development tendencies are pointed out. A world register for 
egupes storage systems (in existence since 1974) and the extension 
fp storage systems in the expanding Common Market (1973- 
pnb | two examples of completed pumped storage 


peo of 
stations are descri 


35292 Hydraulic power Rodund II of the Vorarlberger Illwerke. 
Falger, A. Energiewirtsch. Tagesfragen; 26: No. 11, 645-652(Nov 
1976). (In German). 

15 figs.; with refs. 

Since 1948, a water volume of 209 x 10° m* per normal year is 
led via by-channels from the Tyrol into the natural catchment area 
of the Ill. So Sik, quantities of water had to be proceneed by tho 
Rodundwerk I, as the last stage. This meant an increase of more than 
3,000 hours per year in operating time for these works, and its use, 
especially during the summer months, fell short of that of a hed 
power station. For the reasons mentioned above, a second Rod 
werk was built as a parallel station to the existing one, and on March 
10th, 1976, it was taken into operation. A general description is 
followed by aspects of the project with a view to hydro- and energy- 
economy, and the upper reservoir and the down-pipes are outlined. 
The article then deals with: 1) the hydroelectric generating set, the 
pumping turbine, the motor generator, the starting motor, gener- 
ator transformer, and auxiliary equipment and service buildings of 
the electric power generated 


Trends in pump-turbine design. II. Swiecicki, I. (Allis- 
Chalmers, York, PA). Int. Water Power Dam Constr.; 29: No. 2, 42- 
45(Feb 1977). 

The cost per megawatt of a pump-turbine installation de- 
creases as the head increases, but it ‘might take more than a decade” 
before a single-stage machine with wicket gates is designed for a 
900- or 1000-m head. The economic arguments and some of the 
limiting technical factors for increased head were outlined in Part 1. 
An examination of the engineering aspects is contained in Part 2. 


FLYWHEELS 
REFER ALSO TO CITATION(S) 36804 


— (NTIS/PS—76/0767) Design and applications of fly- 
wheels (citations from the NTIS Data Base). Report for 1964-Aug 76. 
Habercom, G.E. Jr. (National Technical Information Service, 
— Va. (USA)). Oct 1976. 119p. NTIS $25.00. 
les NTIS/PS—75/743, and NTIS/PS—75/070. See 
also NTI /PS—76/0768. 

The design and varied applications of flywheels and reaction 
wheels are investigated in these Government-sponsored research 
reports. Such diversified applications as satellite stabilization, surface 
vehicle propulsion, energy transfer devices, and inertia or friction 
welding are reviewed. (This updated bibliography contains 114 
abstracts, 45 of which are new entries to the previous edition.) 


Design and applications of fly- 
wheels (citations from the Engineering Index Data Base). Report for 
1970-Aug 76. Habercom, G.E. Jr. (National Technical Information 
Service, Springfield, Va. (USA)). Oct 1976. 130p. NTIS $25.00. 

See also NTIS/PS—76/0767. 

The design and varied applications of a and reaction 
wheels are investigated in these research rts gathered in a 
worldwide literature survey. Such diversified applications as satellite 
stabilization, surface vehicle propulsion, ee devices, and 
inertia or friction welding are reviewed. (Contains 123 abstracts) 


THERMAL 
REFER ALSO TO CITATION(S) 34408, 34424, 34481, 35327 


35296 (ORNL/TM—5795) Low-temperature thermal energy 
storage quarterly progress report for period July—September 1976. 
Hoffman, H.W.; Kedi, R.J. (Oak Ridge National Lab., Tenn. 
(USA). 31 Jan 1977. Contract W-7405-ENG-26. 23p. Dep. NTIS 


The document is the second in a series of q y 
covering activities funded at ORNL by ee MERDA 
Energy Sto Systems to develop low-temperature thermal 
energy storage ) technology. These systems will be based on 
either sensible or latent heat storage at temperatures up to approxi- 
mately 250°C. At = research efforts were continued to (a) 
develop a ti analytical model that will describe a TES 
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eee properties and melt-freeze cyclic behavior of interesting 
M's and yay determine crystal lattice structures of hydrated salts 
and their nucleators. A report on TES subsystems for application to 
solar energy sources was completed and is being reviewed. In the 
area of program management, subcontracts were signed with Clem- 
son University, Dow Chemical Company, Suntek Research Asso- 
ciates, and The Franklin Institute. Detailed reviews were completed 
for ten unsolicited proposals related to TES. Industries, research 
institutions, universities, and other national laboratory participation 
in the TES program, for which ORNL has management responsibil- 
ities, are listed. 

35297 (TID—27163-P1) ee DATA: safety, hazards, 
corrosion, compositions, and bibliography. Janz, G.J.; 
Allen, C.B.; Downey, J.R. Jr.; Tomkins, R.P.T. (Rensselaer Poly- 
technic Inst., Troy, N.Y. (USA). yoy Lab.). Jul 1976. Contract 
PO-WA-76-4280. 740p. Dep. NTIS $18.75. 

The present compilation provides an authoritative compendi- 
um of properties relative to safety, hazards, corrosion, melting 
points, and compositions of molten salt eutectic mixtures. The scope 
of the single salts data in this compilation encompasses the end- 
components of the eutectic mixtures reported. Each section contains 
a systems index and bibliography. The bibliographies in Pt. 1 and Pt. 
2 total approximately 4000 entries. More than 6000 eutectic entries 
are included in the two parts. 


35298 (TID—27163-P2) EUTECTIC DATA: safety, hazards, 
corrosion, melting points, compositions, and bibliography. Janz, G.J.; 
Allen, C.B.; Downey, J.R. Jr.; Tomkins, R.P.T. (Rensselaer Poly- 
technic Inst., Troy, N.Y. (USA). Cogswell Lab.). Jul 1976. Contract 
PO-WA-76-4280. 740p. Dep. NTIS $18.75. 

The compilation provides an authoritative compendium of 
properties relative to safety, hazards, corrosion, melting points, and 
compositions of molten salt eutectic mixtures. The scope of the 
single salts data in this compilation a the end-components 
of the eutectic mixtures reported herewith. Each section contains a 
systems index and bibliography. The bibliographies in Pt. 1 and Pt. 2 
total approximately 4000 entries. More than #6000 eutectic entries are 
included in the two parts. 


35299 Method and system for producing, storing, modulating and 
distributing energy. Denis, L.H.D.; Bedue, A.J.H. (to Compagnie 
Francaise d'Etudes et de Construction TECHNIP). German(FRG) 
Patent 2,520,101/A/. 20 Nov 1975. 25p. (In German). 

4 figs. Available from Dt. Patentamt, Muenchen (FRG). 

The process for generating, storing, modulating and distribut- 
ing energy is characterized by the fact that the surplus amounts of 
hot water - produced during certain operating periods by heat- 
generating centres or nuclear power stations for generating, in 
particular, electrical energy - are stored in containers with a high 
capacity, and that these surplus amounts are put to use according to 
the requirements with the aid of an installation for spraying in and 
taking up hot water again. 


35300 Stone for heat storage. Eadie, G.C.; Hinsley, C.F. (to 
British Steel Corp.). German(FRG) Patent 2,457,324/A/. 10 Jun 
1976. (In German). 

Heat reservoir stones made of ferrite oxide (Fe2Os) have on 


heat capacity and sufficient resistance to corrosion, but they 
relatively high electrical conductivity, which has negative conse- 
quences especially in night current storage heaters. Furthermore, the 
stones have a considerable and unforeseeable tendency to shrink 
when heated. According to the invention, although ferrite oxide is 
used as the storage material the above-mentioned disadvantages can 
be avoided through the use of an additive made of a suitable calcium 
compound. Ferrite oxide is mixed with a calcium compound at high 
temperature, then it is pressed and sintered. Besides a calcium 
compound, other additives can be comprised in the mixture. 


CHEMICAL 


REFER ALSO TO CITATION(S) 35485 


BATTERIES 
REFER ALSO TO CITATION(S) 35370 


35301 (NTIS/PS—76/0879) Silver cells (citations from the 
NTIS data base). Report for 1964-Sep 76. Smith, M.F. (National 
Technical Information Service, Springfield, Va. (USA)). Nov 1976. 
203p. NTIS $25.00. 
Supersedes NTIS/PS—75/649. See also NTIS/PS—76/0880. 
Citations of Federally funded research are presented on silver 
cell primary and storage batteries with respect to electrochemistry, 
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separators, hermetic seals, electrolytes, electrodes, charging, reliabil- 
ity, and applications. Studies concerning silver/zinc cells and silver/ 
cadmium cells are discussed in the majority of these abstracts. (This 
updated bibliography contains 198 abstracts, 26 of which are new 
entries to the previous edition.) (GRA) 


35302 (NTIS/PS—76/0880) Silver cells (citations from the Engi- 
neering Index data base). Report for 1970-Sep 76. Smith, M.F. (Na- 
tional Technical Information Service, Springfield, Va. (USA)). Nov 
1976. 97p. NTIS $25.00. 

See also NTIS/PS—76/0879. 

Citations of worldwide research on silver cell 
age, and solid state batteries are included in this compilation. Xiadies 
on electrochemistry, electrodes, electrolytes, separators, reliability, 
charging and performance are covered. The use of these batteries in 
— electric automobiles, and submersibles are reported. 
(Contains 90 abstracts) (GRA) 


35303 Storage batteries. Baranov, B. Tekh. Vooruzhenie; 33: No. 
3, 36-37(1975). (In Russian). 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 35489 


35304 Method of filling tubes of accumulator plates with active 
mass. Niklas, H. (to Varta Batteries A.G.). German(FRG) Patent 
2,337,258/A/. 6 Feb 1975. 9p. (In German). 

1 fig. Available from Dt. Patentamt, Muenchen (FRG). 

The invention deals with a method of filling tubes of accumu- 
lator plates with active mass. The active mass is introduced into the 
tubes by means of inserted rotating helices and sealed. These rotating 
helices are continuously removed from the tubes in the filling 
process. A filling cassette designed with a filling funnel is used for 
packi the rotating transport helices are displaceably arranged 
along the filling axes of the funnel. 


35305 Battery-driven motor arrangement. Mabuchi, K. (to Ma- 
buchi Motor Co. Ltd). German(FRG) Patent 2,529,227/A/. 15 Jan 
1976. 12p. (In German). 

2 figs. Available from Dt. Patentamt, Muenchen (FRG). 

Hydrogen can escape from nickel—cadmium batteries. If they 
are used in conventional battery operated motor arrangements, there 
is then a danger of oxyhydrogen gas explosions if the hydrogen 
penetrates into spaces in which oxyhydrogen gas can be ignited by 
switch-on and switch-off arcs of electrical contacts or motor 
pn Ba The present invention removes this danger by suitable 

of the battery—motor casing and the contacts. 


PERFORMANCE AND TESTING 


35306 Polarity reversal phenomena in nickel—cadmium cells. 
Hodgman, J.S. (General Electric Plastics G.m.b.H., Ruesselsheim 
(Germany, F.R.). Battery Dept.). Ind.-Elektr. Elektron.; 21: No. 19, 
420-42 a 1976). (In German). 


igs. 

Chargeable NiCd batteries consist of a number of single cells 
connected in series in order to achieve the voltage desired for a 
particular use. If these batteries are discharged to a large extent, this 
can result in a so-called ‘reversed cell polarity’. What this effect 
causes, what happens to a ‘reversely polarized’ cell and how battery 
engineers have solved this problem are described. 


New generation of propulsion batteries for mining locomo- 
tives in areas with explosive atmospheres. Kiehne, H.A. Bergbau; 27: 
No. 1976). (In German). 

figs. 
Within the framework of harmonization activities for safety 
regulations, a Cenelec draft (EN 50034 electrical equipment for 
explosive atmospheres — equipment for ignition protection type ‘e’, 
increased safety, accumulators) was elaborated of 
national experts. The article summarizes the 
made on the new battery generation as patina dh in draft 30034, 
and introduces some types of the new batteries. 


MATERIALS, COMPONENTS, AND AUXILIARIES 


container 
of thermoplastic itman, J.E. (to ESB, 
Inc.). —_— Patent 2,012,562/C/. 30 Jon Jan 1975. Sp. (In 


2 figs. 

The invention deals with a method for the fabrication of 
galvanic elements with cup-shaped housings and with a cover in 
which are set two pole-terminals, each connected individually to one 
of the two electrodes. Both the housing and the cup-shaped cover 
are made of thermoplastic material. pe Be me to the assembly of 
the element components, the cover is permanently sealed by use of 


35908 Method for the fabrication of galvanic elements sealed 
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the element components, the cover is permanently sealed by use of 
pressure and a relatively fast turning movement which produces 
spin-welding through heat friction with the cup-shaped housing. 


35309 Commutator bar-free cadmium electrode for an alkaline 
battery. Levina, V.I.; Leperson, Yu.A.; Nikol’skii, V.A.; Pashanina, 
N.E. USSR Patent 486,405. 30 Sep 1975. Filed date 24 Dec 1973. vp. 

A method for preparing this type of electrode is described. A 
support is impregnated in a basic solution, formed, and dried. 
The electrode thus prepared is then impregnated in a solution of a 
manganese salt. Impregnation in a MnSo, solution improves the 
electrical properties of the electrode. (RWR) 


35310 Commutator bar-free nickel oxide electrode for an alkaline 
nickel—zinc battery. Bachaev, A.A.; Mikhalenko, M.G.; Flerov, 
V.N. (to Polytechnic Inst.). USSR Patent 486,404. 30 Sep 1975. 
Filed date 18 Dec 1973. vp. 

A method for preparing this type of electrode is described. A 
support is impregnated in solutions of nickel salts and a base contain- 
ing a man compound, and then forming. edule, 


ganese 
can be improved by impregnation in an alkaline solution 
(RWR) 


35311 Metal container for a galvanic alkali cell and method for 
its production. Tsuchida, T.; Shinoda, K.; Yamamoto, K. (to Fuji 
Electric Co. Ltd.). German(FRG) Patent 2,317,820/C/. 6 May 1976. 


Sp. (In German). 

1 fig. Available from Dt. Patentamt, Muenchen (FRG). 

The invention deals with a metal container for a galvanic cell 
made of an iron base plate gon a metal plating layer on its surface. 
Nickel or chromium have so far been used; however, pores are 
formed in these or they can loosen when a the plate, resulti 
in the corrosion of the base plate. Plating with gold as sugg 
avoids these disadvantages but in extremely expensive. The object of 
the invention is to produce a cheap metal container for an alkali cell 
avoiding the named disadvantages and is achieved by making the 
plating layer of zinc with a chromate film by chromate treatment. 
solution. 


Method for the of galvanic primary elements 
Fraenzl, A. (to Varta Batterie 


A.G.). German(FRG) Patent 2,326,460/C/. 6 May 1976. 7p. (In 
German 


6 figs. Available from Dt. Patentamt, Muenchen (FRG). 

The invention deals with a method to — galvanic 
primary elements with direct insertion of the depolarization mass by 
means of a mouth piece into the cupular negative electrode coated 
with separator material. The object of the invention is to achieve a 
relatively narrow tolerance of weight and density in the depolarizer 
fabrication and to develop a process enabling a waste-free dosing of 
the depolarizer in the cell cup with small tolerance of weight and 
density inspite of the relatively inaccurate p ing of the mass 
addition. A further aim of the invention is to design a device to carry 
out this method. 


ENERGY MANAGEMENT AND POLICY 


35313 (AD-A—028284) Energy Fact Book 1976. Chapters 1 

21. Technical report. (Tetra Tech, Inc., Arlin; Va. 
(USA)). 15 Jul 1976. Contract N00014-76-C-0239. 432p. T- 
A—642-76-254). NTIS $11.75. 

See also report dated 30 Jun 1975, AD-A—023010. 

The Energy Fact Book - 1976 summarizes the present U.S. 
Energy situation; Energy R and D Legislation; Federal Government 
Energy R and D; and Foreign Energy R and D. It includes a brief 
description of the various processes and developments related to 
hydrocarbon fuels, synthetic fuels, non-hydrocarbon energy sources 
and energy conservation. (GRA) 


(NP—21719) Energy: who's doing what. (National Re- 
~/< Park Association, Arlington, Va. (USA)). Jan 1977. 
. 


Approximately 200 U.S. citizen groups, companies, and non- 

isted. The list was compiled as a service to interpreters and natural- 
ists in parks around the nation participating in an experimental effort 
to encourage the use of energy conservation themes in park pro- 
grams (The Park Project on gy Interpretation). The organiza- 
tions included were selected because they have programs or facilities 
that may be of educational value to citizens. They embrace a variety 
of political and philosophical solutions to energy problems. For 
example, pro-nuclear as well as anti-nuclear gaa. and high-tech- 
nology-oriented corporations and low-technology, self-sufficient ap- 
hes are included. The compilation is ed alphabetically, 

state, although all states are not represented. (MCW) 
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35315 Proceedings of the second annual UMR-MEC conference 
on energy. Morgan, J.D. (ed.). North Hollywood, CA; Western 
Periodicals Co. (1976). . (CONF-7510146—). 

From 2. annual R-MEC conference on energy; 
Missouri, United States of America (USA) (7 Oct 1975). 

This annual conference provides a forum for transfer of 
information on all subjects dealing with energy resources, their 
extraction, their conversion and their conservation, and with energy- 
related policy issues. In his opening remarks, Dr. R. L. Bisplin 
says "the real paradox of our energy crisis is that the United States 
has enormous untapped energy resources and human resources with 
technical know-how. What it lacks are decisions, goals, and leader- 
ship. The response of our political system...has so far been disgrace- 
ful.” The 45 abstracts poet from the conference review the 
energy dilemma, and all are included in ERDA Energy Research 
Abstracts (ERA). Thirty-seven of the abstracts are included in 
Energy Abstracts for Policy Analysis (EAPA). (MCW) 


35316 Vehicle for improving energy management for business and 
industry. Eckerlin, H.M.; Boyers, A.S. (North Carolina State Univ., 
Raleigh). pp 220-225 of In Proceedings of the second annual UMR- 
MEC conference on — a J.D. (ed.). North Hollywood, 
CA; Western Periodicals Co. (1976). 

From 2. annual UMR-MEC conference on energy; Rolla, 
Missouri, United States of America (USA) (7 Oct 1975). 

See CONF-7510146—. 

A new technical assistance pro; focusing on the area of 
energy management has been develo by North Carolina State 
University for business and industry. This paper describes the oper- 
ation of the program and presents some typical recommendations 
made to industry. The impact of the energy crisis on small industry 

. (au 


35317 GAO's vigorous new stance explained by Canfield, director 
of Energy Division. Energy Res. Rep.; 2: No. 11, 8-11(Nov 1976). 

Interview conducted with Monte Canfield Jr. September 13 
and updated September 30, 1976. 

The General Accounting Office has recently tried to corre- 
late its activities to current congressional activities--thus, the energy 
interest. Its 1977 reports will deal with such areas as the OPEC-oil 
company relationships and on assessment of Federal conservation 
efforts since 1973. Morris Canfield, Jr., director of the Energy and 
Minerals Division of GAO, personally would cut the approximately 
90 jobs in progress down to only a few dealing with such areas as 
fission, the closing of the fuel cycle, the uses of coal, and the 
development of technologies to expand these options. After answer- 
ing questions on the manpower situation at the GAO, Mr. Canfield 
answered some specific questions regarding reports from his agency 
that development of synthetic fuels was not appropriate at this time 
and that he favored importing more crude rather than increasing 
investments in synthetic fuels. The interview closed with some 
discussion on energy conservation. (MCW) 


35318 Texas energy report, number 25. Austin, ‘1X; Governor's 
Energy Advisory Council (1977). 18p. 

Geothermal energy development and utilization is discussed 
in general with emphasis on its capability in Texas. Sens 
Alaskan crude from the point of drilling to the lower 48 is follow 
and the plans of Sohio to send some of the oil from California to 
Texas for nationwide distribution via existing pipelines owned by 
Southern California Gas Company and E] Paso Natural Gas Compa- 
ny are told. An article, Coal as a Feedstock, discusses Texas’ plans 
for future use of coal and lignite. Some new tools for uranium 
exploration have been tested in Texas to directly measure uranium 
ore grade, thus contributing to more rapid and less expensive urani- 
um ore discovery and production. This new tool transmits lithologic 
and radiometric data to surface recording a ere A new pur- 
chasing program called the Experimental Technology Incentives 
Program is expected to save Texas thousands of dol in yearly 
Operating costs and some data on state purchases are cited. An 
energetic energy conservation program implemented by San 
Antonio’s Transportation Systems Management Element is re- 
viewed. Its intent is to reduce the amount of fuel consumed by local 
citizens, thus improving the city’s economy. The reserves of oil 
estimated in the U.S. OCS and legislation pertaining to this resource 
are summarized. Legislation and revenues dealing with OCS re- 
serves lying off the coast of Texas are discussed. Recent information 

lished in the Energy Policy Monitor on energy sources and 
much related data are briefly abstracted. 


SYSTEMS STUDIES AND TOTAL ENERGY 


REFER ALSO TO CITATION(S) 34017, 34495, 35357, 35390, 
35392, 35422, 35457, 35459 


35319 (AD-A—029331) 1976 Energy Fact Book. (Tetra Tech, 
Inc., Arlington, Va. (USA)). 1975. 195p. NTIS $12.50. 


and device 


3620 ERDA ENERGY RESEARCH ABSTRACTS 


ange te Congress Catalog Card No. 75-45508. 

The rtage of petroleum products recently experienced 
made most Americans aware of the fact that the energy resources of 
this nation are not unlimited. What may not yet be apparent to the 
casual observer is that the total energy consumption of our nation 
must continue to increase even if we establish a successful conserva- 
tion pro , and that we are faced with a frightening spectrum of 
implications associated with such an increase in total energy con- 
sumption on the one hand, and the conservation programs we must 
institute, on the other. This Energy Fact Book is a guide to some of 
the current and potential alternative sources of energy that can be 
exploited in planning for a crisis-free energy equilibrium. (GRA) 


35320 (CONF-751216—, pp 405-526) Chapter V. Buildings tech- 


nology. 1975. 
of energy conservation; Ft. Lauderdale, 


From 
Florida, USA (1 Dec 1975). 

In Energy conservation: a national forum. 

Six papers are presented in Chapter 5, otherwise termed 
Session 5, chaired by D. B. Ward and co-chaired by C. Chen. The 
ae are entitled: Energy Conservation Methods for Buildings, L. 


G — Modular Integrated Utility Systems, W. R. Mixon 
and J. O. Kolb; Appliances and Lighting, K. W. my Annual 
Cycle Energy Systems, H. C. Fischer; Goddard S ight Center 
Energy Conservation Program, L. Lewoc; and More Efficient Utili- 
zation of Energy in Buildings, F. S. Dubin. (MCW) 


(ERDA—77-45/8) Standardization guide for construction 
and use of MORT- analytic trees. Buys, J.R. (EG and G Idaho, 
Inc., Idaho Falls (USA)). Feb 1977. Contract EY-76-C-07-1570. 34p. 
Dep. NTIS $4.00. 

Since the introduction of MORT (Management Oversight and 
Risk Tree) technology as a tool for evaluating the success or failure 
of safety management systems, there has been a proliferation of 
analytic trees throughout ERDA and its contractor organizations. 
Standard “fault tree” symbols have generally been used in — 
diagram or tree construction, but new or revised symbols have 
been adopted by various analysts. Additionally, a variety of number- 
ing systems have been used for event identification. The consequent 
lack of standardization has caused some difficulties in interpreting 
the trees and following their logic. This guide seeks to correct this 
problem by providing a standardized system for construction and use 
of analytic trees. Future publications of the ERDA System Safety 
Development Center (SSDC) will adhere to this guide. It is recom- 
mended that other ERDA organizations and contractors also adopt 
this system to achieve intra-ERDA uniformity in analytic tree con- 
struction. The proposed system is the outgrowth of the SSDC’s 


experience in ee teaching the use and construction of. 


MORT diagrams and other analytic trees. It is equally applicable to 
both “success” or “positive” trees and “failure”, “fault”, or “nega- 
tive” trees. 


35322 (ORNL/CON—1) Design report for the ACES demon- 
stration house. Hise, E.C.; Moyers, J.C.; Fisher, H.C. (Oak Ridge 
National Lab., Tenn. (USA)). Oct 1976. Contract W-7405-ENG-26. 
50p. Dep. NTIS $4.50. 
A 2000-ft? single-family residence was constructed in first 
1976 to demonstrate the energy-conserving features of addi- 
tional insulation, the Annual Cycle Energy System (ACES), and an 
automatic economy cycle in the cooling season. The design specifi- 
cations for the house and for the ACES components are given. 
ACES is a2 water-to-air heat pump system with ice and thermal 
storage. The calculated loads and predicted performance of the 
system along with the calculated performance of conventional sys- 
tems are presented. The design calculations indicate that ACES can 
supply the space heating, space cooling, and the domestic hot water 
for about 42% of the electrical consumption required by a system 
composed of an electric furnace, electric air conditioner, and an 
electric water heater and for about 54% of the electrical consump- 
tion of an air-to-air heat pump and an electric water heater. 


35323 Choosing alternative energy systems under conditions of 
uncertainty. Costello, D. (Midwest Research Inst., Kansas City, 
MO). pp 268-275 of In Proceedings of the second annual UMR- 
MEC conference on energy. Morgan, J.D. (ed.). North Hollywood, 
CA; Western Periodicals Co. (1976). 

From 2. annual UMR-MEC conference on energy; Rolla, 
Missouri, United States of America (USA) (7 Oct 1975). 

See CONF-7510146—. 

A methodology for simulating the decision process of an 
investor deciding between alternative energy systems is presented. 
The approach assumes the investor bases his decision on cost (or rate 
of return) and risk. Risk is treated directly in the model and not 
reduced to a certainty equivalent. The rate of return—risk character- 
istics of many system combinations allows them to be eliminated as 
viable choices to the investor without reference to his personal 
attitude toward risk. 


35324 Comparison of costs for district heating with heat costs for 
oil and gas-fired central heating systems. Kaier, U. (Kraftanlagen 


ERA VOL. 5-2, NO. 14 


A.G., Heidelberg (Germany, F.R.)). HLH, Z. Heiz., Lueftung, Klim., 
Haustech.; 27: No. 1, 326-329(Sep 1976). (In German). 

4 figs.; 1 tab.; with refs. 

The district heating supply by heating and power stations, 
because of the changed situation on the energy market, will gain 
more and more in importance in the future. However, in this 
context, the market prices for district heat have to orient themselves, 
above all, to the competitive way the oil and gas-fired central 
heating offers itself. The author goes into the development of the 
fuel prices during the past few years and into comparative heating 
plant costs for the various heating systems. From the point of view 
of the consumer, information is presented of the present heat price 
situation. 

35325 Technical and economic problems in the use of long-term 
storage devices in district heating systems. Kaier, U.; Pabst, G. 
Energiewirtsch. Tagesfragen; 26: No. 11, 660-662(Nov 1976). (In 


). 

4 figs.; 6 refs. 

A temporal decoupling of heat production and heat consump- 
tion and thus between the maximum load of heat and power is 
possible by using heat storage and remote heating systems. For long- 
term storing, storage lakes seem to be most likely to be si 
apart from storing in underground water and rock strata. Their 
realization, however, demands a series of pre-examinations and mea- 
surements. The ss operational, technical, and economic prob- 
lems are explained briefly and -- as far as possible at the present -- 
ways of solving are shown. 


35326 Region and time dependent model for regional energy 
planning. Klaiss, H.; Friedrich, R.; Hoecker, K.H.; Ruehle, G.; 
Thoene, E.; Unger, H. (Stuttgart Univ. (TH) (Germany, F.R.). Inst. 
fuer Kernenergetik); Bernhard, U. (Stuttgart Univ. (TH) (Germany, 
F.R.). Inst. fuer Landschaftsplanung). pp 1023-1026 of In Reaktorta- 
g, Mannheim, 29.3.-1.4.1977. Sektion 9: Energie, insbesondere 
ernenergie. Eggenstein-Leopoldshafen, Germany, F.R.; ZAED 
(1977). (In German) 
enti From Reactor congress 1977; Mannheim, Germany, F.R. (29 


4 figs. Short communication only. 


35327 Toward a self-sufficient system for human housing. 
Loewer, O.J. Jr.; Colliver, D.G.; Duncan, G.A.; Mynear, D.K.; 
Cochran, W.J. (Univ. of Kentucky, Lexington). Simulation; 28: No. 
3, 65-72(Mar 1977). 

The simulation of a housing system in which most of the food 
and energy used by the occupants is produced locally is discussed. 
Energy is produced by solar collectors and methane generators. 
Food at pee in greenhouses, gardens, and fish tanks. Wastes are 
recycled as fertilizer and methane gas. The model uses solar energy 
submodels, engineering descriptions of heating and cooling systems, 
weather and construction parameters, tables of dietary needs, and 
food-production rates to obtain estimates of system self-sufficiency. 
The model uses the methods of system dynamics and the DYNAMO 
simulation language. 


35328 Prospects for district heating in the United States. Kark- 
heck, J.; Powell, J.; Beardsworth, E. (Brookhaven National Lab., 
Upton, NY). Science; 195: No. 4282, 948-955(11 Mar 1977). 
Large-scale district heating, using waste heat rejected by 
electric power plants and other sources, is presented as a means of 
reducing significantly the amount of fossil fuel consumed for residen- 
tial and commercial space and water heating in the United States. 
Analysis of the technical and economic aspects of model district 
heating systems for nine U.S. urban areas shows that district heat 
service to residential and commercial consumers would be economi- 
cally attractive. Projections of national service levels show that up 
to half of the U.S. population could be served by district heating at 
costs that are competitive with the present costs of imported oil and 
also with projected costs of new energy forms. An advantage 


ECONOMICS AND SOCIOLOGY 


REFER ALSO TO CITATION(S) 33804, 
35340, 35341, 35346, 35350, 35351, 35353, 
35358, 35362, 35364, 35365, 35367, 35376, 
35412, 35414, 35415, 35416, 35420, 35423, 
35443, 35444, 35445, 35452, 36221 


35329 (CONF-760491—) Technological innovation and economic 
development: has the U.S. lost the initiative. Gordon, K.F. (ed.). 
(Energy Research and Development Administration, Washington, 
(sa), 1976 196p. Dep. 

rom Symposium on technological innovations; Washington, 
IO of Columbia, United States of America (USA) (19 Apr 


34054, 34851, 35339, 

35354, 35355, 35356, 

35388, 35390, 35403, 

35429, 35440, 35441, 
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Historically, there has been a close interrelationship among 
international economic competitiveness, military strength, domestic 
welfare, and technological innovation. The United States’ ability to 
maintain a position of international leadership is closely tied to the 
nation’s success in sustaining the development of innovative technol- 
ogies. Recently, many have claimed that the country has lagged in 
the development and application of new civilian technology and that 
its once-unchallenged scientific and technological superiority may be 
deteriorating. Technological innovation in industry appears to be 
receiving less financial support—both public and private—and may 
in fact be on the decline. The magnitude of the issues creates a 
pressing need for examination of policies and policy mechanisms that 
might stimulate the technological innovation and industrial produc- 
tivity required to 4 meet international competition and stimulate 
economic growth. This symposium provided an examination of these 
issues. It was led primarily by MIT staff members, but included 
professors from other universities, several government officials, one 
member of EPRI, and officials from the private sector. There were 
eleven individual presentations as well as presentations from three 
panels. The proceedings were edited from transcripts, and 
include numerous questions from the audience. (MCW) 


35330 (PB—262098) Impact of energy price increases on low- 
income families. (Mathematica, Inc., Weshingnon, D.C. (USA)). Dec 
1976. 246p. (FEA/B—76/126). NTIS $8.00. 

The Federal Energy Administration is charged with conduct- 
ing economic analyses to determine the socio-economic impacts of 
various ener, roblems and policies. In particular, FEA is expected 
to analyze Laer energy prices and their effects on consumer 
household energy expenditures and on distribution of income. In 
order to phew. a data file to be used for analysis, FEA sponsored a 
research contract which provided for (1) the development of a 
comprehensive data file descriptive of U.S. households and their 
energy characteristics and expenditures; (2) the economic analysis of 
the impact of the 1973-74 Arab Oil Embargo on the household 
sector; and (3) the installation of the household energy data file on 
the FEA computer system along with supporting software to allow 
screening and extrapolation of the data file to lyze various energy 
scenarios. The essential component of this study is the development 
of a household energy consumption model which enables to 
explain and predict the distributional impact of ean price in- 
creases on households according to income groups model 
serves as a valuable tool in evaluating alternative energy policies and 
in choosing a means to alleviate the on low-income families. 


35331 eine ID—27428) Energy Technologies for the West: what 
impact could energy technology development have on the quality of 
Ife. Workshop held in San Francisco, California 22 September 1976. 
D.C. usa), 197 1976 Dep $4 
Aye clergyman, the first of 


eight speakers, 
dealt by sien and science, particularly the responsibility of 
scientists; he concluded that “science without religion 1s demoniac.” 
Raymond Romatowski, ERDA, examined the impacts of technol 


processes. Dr. Laura Nader, Univ. 
California, examined the _ of energy technology development 
on the quality hag Tear ben after the millions of dollars of investment in the 
past 20 years. Ms. Theodosa 
Ad Hoc a Forum, on implementation and plan- 
OPEC nations, dislogee’ Uslag our $13 bil ws the 
OPEC nations, she displayed graphically what ener, 
needed. Carter F 


they 
Mr. Mallo’s speech had centered around labor activites In orde 
to maintein jobs, etc. A v debated question-and-answer 


and Wi 
(Energy t Administra- 
D.C. 1976.9 98p. $5.00. 
illiam Hogan, S niv., was the first of seven 
recently was to implement and o 
to energy problems; 
between economic 


By 
Michael Peeney, y, California Council for Environment and 
Balance, next stated his views on necessary energy 
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available and kind that will be needed, plus extensive ices of 
energy conservation. He sees the most pressing issue in California as 
the e of natural gas. Earl Gjelde, Bonneville Power Adminis- 
tration, limited his comments to electric energy wth in the 
western states, commenting on the wy consumption/GNP rela- 
tionship. Roger LeGassie, ERDA AA for Planning, Analysis, and 
Evaluation, commented briefly, adding that he caend with the 
— made by all previous speakers. Steve Moody, Council on 
momic Priorities, commented mostly on his group's study com- 
and nuclear power plants in 
uestion, “will rapid electrical growth be 
the most desirable technology as a means of achieving i 
growth.” Then, Ms. Donna Clancy spoke as a representative from 
the U.S. Labor Party, with Mr. Douglas Mallouk from the US 
Labor Party making additional comments. Various other citizens in 
attendance made comments or asked questions. (MCW) 


35333 (UCID—17402) Food survey. Part A. U.S. agriculture in 
the U.S. balance of trade. Part B. The world food-population problem. 
Moulthrop, P.H. (California Univ., Livermore (USA). Lawrence 
pony lh Lab.). Jan 1976. Contract W-7405-ENG-48. 43p. Dep. 


Part A of the paper examines U.S. agriculture with respect to 
its current and future role in that U.S. trade balance. Part B is a brief 
look at the world food-population problem. It is appropriate to 
examine alternatives. One alternative is to simply import oil and pa 
for it with agricultural exports, security being achieved through 
diversification of sources of imports. This study examines and identi- 
fies the major food issues. An attempt is made to demonstrate that 
U.S. agricultural exports will probably continue to be a strong 

itive element in the trade balance for at least the next decade. 
lowever, while worldwide demand for food will grow, so will the 
competition for U.S. agricultural exports. The uncertainties are of 
significant magnitude that to count on this strategy for the long term 
seems unwise. 


35334 Game theoretic to peak-load pricing. Sorenson, 
J.R. (Valparaiso Univ., IN); Tschirhart, J.T.; Whinston, A.B. Beil J. 


Econ. Manage. Sci.; 7: No. 2, 497-520(Aut 1976). 

This paper deals with the problem of pricing in 
cost industries that exhibit the peak-load phenomenon. Because of 
decreasing costs, welfare-maximizing marginal-cost pricing results in 
deficits. weeny p> , other pricing methods such as two-part tariffs 
are necessary if its are to be avoided. In a game-theoretic 
framework, these other pricing methods are analyzed. The game 
developed is one of sharing the benefits from cooperation among 
consumers. It is proved that the core of the game exists, but that 
core unless further constraints are added. Then the possibility of 
moving from existing to new rate structures is discussed, with 
particular emphasis on average cost pricing as an existing rate 
structure. 26 references. 


35335 Proceedings of the fifth Pennsylvania environmental con- 
ference: energy, economy, and the environment. Montgomery, E.H 
(ed.). Philadelphia; Pennsylvania Environmental Council (1975). 79p. 
(CONF-750265—). $5.00. 

From 5. environmental conference, energy, economy, and the 

environment; Harrisburg, Pennsylvania, United States of America 
(USA) (19 Feb 1975). 
The Conference sought to achieve three objectives, namely: 
(i) to bring together environmentalists, planners, representatives of 
industry, labor and farm groups of federal, state and local govern- 
ment and of educational —— so that they may learn from each 
other their varying viewpoin pd. mye energy, the economy and 
the environment and work to resolve their differences; (2) to discuss 
issues such as energy production and conservation, coal production, 
recycling and resource recovery, air pollution control and water 
quality management in light of the Coalane subject; and (3) to 
review and determine the adequacy of existing laws and regulations 
pertaining to the various aspects of the subject in Pennsylvania and 
to evaluate the effectiveness of enforcement thereof, and then submit 
recommendations for new laws or rules, amendments and improved 
methods of enforcing them. 
35336 Coal or nuclear: the unintended consequences of electricity 
Lave, L.B. (Carnegie-Mellon Univ., ang pp 171- 
181 of In California energy: the economic factors. San Francisco; 
Federal Reserve Bank of San Francisco (1976). 

The paper complements the Boskin - Powe 
Economic Common Sense of Controlling Nuclear Pow elop- 
ment, in which social costs were considered. The “unintended 
consequences” refer to the external costs to individuals and to the 
environment of the production of coal and nuclear fuel. Lave 
reviews the problems caused by considering only direct or private 
costs of fuel production, and points up the need to make prices more 
prices, incentives to minimize such costs are absent. 


cal developments and the impacts in terms of quality of life | a 
shortage of energy. Daniel Luten, Univ. of California, spoke on 
Huxley’s axiom that “perhaps the purpose of life was not the 
maintenance of well-being but some intensification and refining of 
consciousness, some enlargement of knowledge.” Dr. Richard 
Mason, Univ. of California, spoke on what is to be expected for the 
quality of life in respect to the production section, the quality of 
- life; in effect, guidelines that might be used in developing 
the nature of human consciousness. Doug Mallouk, U.S. Labor 
Party, Fusion Energy Foundation, spoke for labor saying, in effect, 
that will continue to the so-called of life’ 
Economic 
nergy 
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regulation not in the sense of public-utility price regulation, but 
rather in the sense of regulation of safety or pollution controls. In 
regard to the regulatory process, Lave advocates a greater reliance 
upon prices reflecting both social costs and private production costs. 
There is a role for direct regulation, especially where externalities 
have long-term consequences, such as disposal of nuclear wastes and 
control of carbon-dioxide emissions from coal burning. In his analy- 
sis, Lave argues that the external costs to society of coal production 
are greater than those of nuclear power. Although his estimates do 
not cover such crucial issues as nuclear waste disposal and nuclear 
accidents, he concludes that the large external costs associated with 
coal need to be considered carefully before choosing a policy that 
encourages coal production. 


35337 Natural resource pricing and economic development. Rao, 
V. (Univ. of Missouri, Rolla). pp 282-285 of In Proceedings of the 
second annual UMR-MEC conference on energy. Morgan, J.D. 
(ed.). North Hollywood, CA; Western Periodicals Co. (1976). 

From 2. annual UMR-MEC conference on energy; Rolla, 
Missouri, United States of America (USA) (7 Oct 1975). 

See CONF-7510146—. 

In a competitive equilibrium the price of a natural resource 
will be increasing at a rate equal to the social time preference rate, 
but in a monopoly market the price will be increasing at less than 
social time preference rate. If the producer countries utilize their 
monopoly of production and sale of a natural resource for the 
purpose of developing their economies, the price of the natural 
resource will be growing at the rate at which the producer countries’ 
economies are growing, whether or not the sales proceeds are used 
to finance their investment programs, fully or partly. 


35338 Mathematical model for investment choices to economics 
energy in industrial processes. le Goff, P.; Midoux, N. (Ecole Nation- 
ale Superieure des Industries Chimiques (ENSIC), 54 - Villers-les- 
Nancy (France). Lab. de Genie Chimique). Chem.-Ing.-Tech.; 48: 
No. 12, 1215(Dec 1976). 

2 figs. Full text of paper available from Chem. Verl. as MS 
434/76. Short communication only. Paper was presented at the 
ACHEMA meeting, 20 Jun 1976. 


ENVIRONMENT, HEALTH, AND SAFETY 


REFER ALSO TO CITATION(S) 33808, 35335, 35376, 35424, 
35441, 36142, 36220 


35339 (DOT-TST—76T-29) Urban transportation and land use: 
executive summary. Deacon, J.A.; Edwins, S.B.; Harris, R.B.; mf 
gett, H.M. (Kentucky Univ., Lexington (USA)). Jul 1976. 5p. NTIS. 
This commentary on transportation and land use ex- 
plores the complex relations among activity, movement, and land 
use. It identifies techniques for coordinated land and transportation 
development that 4 goals of increasing transportation efficien- 
cy, reducing need for motor-vehicle travel, improving quality of 
urban life, and maintaining vitality of cities. It addresses such diverse 
topics as urban form, carpooling, travel disincentives and restraints, 
walking, zoning, travel behavior, citizen participation, access design, 
noise, development management, and many others. Confirmed by 
the analysis were two underlying premises: transportation and land 
use are quite interrelated physical elements of very complex urban 
systems with myriad impacts on social, economic, environmental, 
resource, and other elements; and urban government will continue to 
be largely responsible for physical development within cities and 
will be increasingly held accountable for its actions and decisions by 
a well-informed public. Information is presented for use by local 
policymakers, citizens, and professionals. Federal and state roles are 
supportive in nature, providing financial assistance and using their 
larger resources to develop, assimilate, and disseminate quality infor- 
mation so essential for local decisions. Implementation of current 
knowledge would make our cities more hospitable, efficient, and 
stimulating places in which to live, work, costdlie ize, and play. 


35340 (PB—256293) Research to anticipate environmental im- 
pacts of changing resource usage. Symposium proceedings. Final 
report, Apr 1975—Apr 1976. Moll, K.D. (Stanford Research Inst., 
Menlo Park, Calif. (USA)). Apr 1976. Contract EPA-68-01-2940. 
254p. (SRI—3570-17). NTIS $9.00. 

This compilation of papers by 14 eminent authorities from 
government, academia, industry, and other institutions deals with 
research and policy problems facing EPA from recent and prospec- 
tive changes in the availability of such natural resources as energy, 
minerals, agricultural land, and clean air and water. Among its major 
themes are the complex nature of interactions among resources, 
environments, and social values; and the need for research into the 
patterns of these interactions. Other themes call for increased re- 
search emphasis on patterns of resource flow and usage, on econom- 
ic and social incentives for controlling the environment, on emergent 
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potentially critical ecological problems, on several specific applied 
research and technology development pees, and on environ- 
mental monitoring and assessment techniques. The papers were 
(GRA) at a 1975 symposium held at Stanford Research Institute. 
GRA 


35341 Energy, environment, and incremental decision making. 
Conopask, J.V. (Dept. of Agriculture, Washington, DC); Reynolds, 
R.R. Jr. pp 276-281 of In Proceedings of the second annual UMR- 
MEC conference on energy. Morgan, J.D. (ed.). North Hollywood, 
CA; Western Periodicals Co. (1976). 

From 2. annual UMR-MEC conference on energy; Rolla, 
Missouri, United States of America (USA) (7 Oct 1975). 

See CONF-7510146—. 

Since states have been required to submit implementation 
plans to the Environmental Protection Agency, many have taken the 
option of requiring stricter controls than the national standards. 

ese individual state actions, however, may have national energy 
supply consequences. The aggregate requirements of states, each 
acting alone, could result in uncoordinated public and private sector 
activity. This paper examines such manifestation of policy incremen- 
talism in environmental/energy planning in the public sector. Incre- 
mental decision making presents problems because it does not focus 
attention on clearly defined issues. Incremental decision making has 
led to property right (formal and informal) changes without consid- 
eration of impacts in the socio-economic sense. Such considerations 
are explored and an approach is offered to explore the potential of 
policy action for disruptive change. The broad problem of energy 
issues and the related legislation that deal with western coal and 
eastern air quality are discussed specifically. 30 references. (MCW) 


35342 Conservation of human resources in energy systems. 
Hegler, B.E. (Univ. of Missouri, Rolla); Hoag, J.D. pp 418-422 of In 
Proceedings of the second annual UMR-MEC conference on energy. 
sno. J.D. (ed.). North Hollywood, CA; Western Periodicals Co. 

From 2. annual UMR-MEC conference on energy; Rolla, 
Missouri, United States of America (USA) (7 Oct 1975). 

See CONF-7510146—. 

The operation of an energy system often requires that its 
personnel engage in manual and technical activities that involve 
exposure to health and safety hazards. A typical electric utility is 
used as a model for studying the operation of safety and health 
programs for energy systems. Specific criteria regarding standards 
and management are presented and discussed. These criteria are 
— enough so that they may be applied in the management of 
uture energy systems. 


35343 Procedural aspects of environmental impact analysis in 
Japan: a proposal of legal policy. Yamamura, T. Earth Law J.; 2: No. 
3, 255-271(Aug 1976). 

One of the most important problems in preventing environ- 
mental pollution in Japan today is the lack of a system of Environ- 
mental Impact Analysis (EIA). The provisions of the National 
Environmental Policy Act of the U.S. would be especially difficult 
to incorporate into Japanese administrative procedures. Japan's need 
for an environmental assessment system is indicated by the fact that 
no laws exist requiring assessment; moreover, there are no manda- 
tory provisions for public notice, public hearings, or citizen partici- 
pation concerning public or private projects. People in the world 
today are faced with problems of new development of natural 
resources and securing adequate energy resources, and these prob- 
lems are closely related to environmental protection. Global devel- 
Opment pressure is promoting such new endeavors as expanded 
ocean exploitation activities and nuclear power stations; this in turn 
suggests the need to establish an international EIA system. This 
discussion considers the following three issues: (1) environmental 
impact assessment in Japan today, including the present conditions 
and problems for EIA; (2) some essential points and desirable 
features of a Japanese EIA system; and (3) a proposal for an EIA 
system from an international protection perspective. 


35344 Surface mine reclamation legislation: a critique. Cameron, 
R.E.; Carter, R.P.; Cameron, M.E. (Argonne Nationa Lab., IL). 
Earth Law J.; 2: No. 3, ge 1976). 

Legislation to ameliorate the effects of surface mining is a 
relatively recent phenomenon, the vast majority of reclamation 
projects having been initiated since 1950. In almost all cases, the 
impetus for regulation has been the result of the deleterious effects of 
surface mining on surrounding vegetation and water supplies as well 
as the visual blight of unreclaimed land. In European countries, 
decisive factors in obtaining needed legislation for reclamation have 
been the close proximity of surface mines to heavily populated areas 
and the need to restore valuable agricultural land disturbed b 
mining. In the United States reclamation legislation was a matter | 
to the initiative of individual states until recently, when the urgent 
need to achieve energy independence by expanding the domestic 
coal supply made surface mine reclamation legislation a national 
issue. current debate over such legislation in the United States 
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may be of interest in countries still developing their mineral re- 
sources. It may also be usefully contrasted to such laws in other 
countries. The first section of this paper briefly summarizes the 
political, legal, and administrative factors that have affected the 
adoption of surface mine regulations at the national level in the 
United States, followed by some of the major environmental objec- 
tions to the coal surface mine regulations recently promulgated b 
the U.S. Department of Interior. Unique problems associated wi 
reclamation of surface mine areas in the arid and semi-arid western 
United States are also discussed. The second section of the paper 
presents a more general overview of surface mining regulations in 
selected foreign countries. 57 references. 


35345 Economic impact of EPA SO, standards on the US coal 
industry. Levins, R.A.; Boehlje, M.D.; Otte, J.A.; Rausser, G.C. 
(Iowa State Univ., Ames). Trans. Soc. Min. Eng. AIME; 262: No. 1, 
65-72(Mar 1977). 

EPA apes on SO2 emissions are expected to decrease 
health risks and reduce damages to property, but only at a cost. This 
paper documents the costs and adjustments that will be required in 
the U.S. coal — as SO2 emission standards become increasing- 
ly more strict. A multiperiod, interregional, competition model was 
utilized in the empirical analysis of the future adjustments in the coal 
industry. The results indicate that the costs of supplying coal to the 
demand points increase at a rapidly rising rate as sulfur standards 
become increasingly more strict. Furthermore, the more-strict sulfur 
standards also result in more coal coming from underground as 
compared to strip mines—primarily because the underground re- 
serves contain a relatively large proportion of low-sulfur coal. The 
changes in the sulfur emission standards also influence the od ae 
—, of coal and the development of new mines. 

ity does not a eho t to present any serious problems indeen the 

ustry prior to 1 but may be a serious impediment to growth 
after that year if new technology (gasification or stack gas scrub- 
bing) is not available to efficiently reduce the sulfur content of coal. 
With the significant changes in the regional production of coal 
suggested by this analysis, coal transportation problems will certain- 
ly be severe. These transportation problems are aggravated even 
more by the increasingly strict sulfur standards, because a lar; 
quantity of the nation’s coal must come = i few production 
regions with low sulfur reserves. Thus, ma: a must be 
made in the transportation industry to satisfy nation’s future 
energy demand for coal at the lowest cost. 


ENERGY RESOURCES 
REFER ALSO TO CITATION(S) 35337, 35404, 35407, 36221 


35346 (AD-A—028480) American security and the international 

energy situation. Volume IiI. The petromoney question. Final report. 
ben- condi H.; Arad, U.B.; Smernoff, B.J. (Hudson Inst., Inc., 
Croton-on- Hudson, N.Y. (USA)). 15 Apr 1975. Contract MDA903- 
74-C-0286. 102p. (HI—2239-RR-Vol-3). NTIS $5.50. 

See also Volume IV, AD-A—028499. 

This volume explores some possible outcomes of the increase 
in oil prices. The study investigates the pattern of the future price 
structure of oil and energy, the resulting flow of revenues to the 
OPEC countries, in particular to the Arab oil-producing countries, 
and the implication of these developments to the economic growth 
and foreign capital accumulative of the Middle Eastern countries on 
one hand and to the world economic, financial, and monetary 
structure on the other hand. Part 1 deals with the market for energy 
and oil and derives scenarios with the emerging projections of oil 
prices. Part 2 projects alternative levels of oil revenues to the oil- 
producing countries and estimates the future economic growth of 
the Middle Eastern countries and their accumulation of forei 
capital. Part 3 discusses possible investment strategies concerning 
accumulated capital that may be implemented by the Middle East 
eee (IRA) countries and analyzes the implications of the world 
economy. ( 


35347 Critical materials needs. Midterm tech- 
nical report. Jackson, C.M.; Frankosky, J.O.; Dunleavy, J.G. (Bat- 
telle Columbus Labs., Ohio (USA)). May 1975. Contract DAAHOI- 
75-C-0338. 66p. NTIS $4.50. 

The report presents, at mid-term in the research period, a 
report of a brief assessment of the materials involved in certain U.S. 
emerging industrial technologies with the end objective of identify- 
ing potential procurement and development problem areas in critical 
materials for the Department of Defense. (Author) (GRA) 


35348 (AD-B—005889) Critical materials needs. Final report. 

Jackson, C.M.; Frankosky, J.O.; Dunleavy, J.G. (Battelle Columbus 

Labs., Ohio (USA)). 11 Aug 1975. Contract DAAHO1-75-C-0338. 
158p. NTIS $6.75. 

this century the rapid increase of technological ad- 

‘a0 Ge incorporation into weapon systems and materiel 
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have often created unforeseen demands for raw materials and conse- 
quent shortages and economic rivalries among friendly as well as 
hostile nations. The United States has many times found it necessazy 
to categorize certain raw materials as essential or critical. 1t would 
be most helpful to the DoD if it could better anticipate the need for 
such measures through prior assessment and analysis of technolegi- 
cal trends which impact on the U.S. requirements for materials or 
associated manufacturing processes which could be classed as criti- 
cal. This research project addressed those needs by making an 
assessment of emerging industrial technologies in the United States, 
with particular emphasis on six technologies which were selected for 
extensive analysis. These include: Electroslag Remelting, Fiber-Re- 
inforced Composites, Superconductors for Power Applications, 
High-Temperature Gas-Turbine Engines for Automotive Applica- 
a Lasers for Communications and Materials Process- 
ing 


35349 (PB—256033) The relationship of technological change 
and the demand for and 


" report. Sato, R.; Ramac 

(Brown Univ., Providence, R.I. (USA)). Mar 1976. 75p. NTIS $4. 50. 

This is the volume of abstracts that accompanies a report on 
the literature on the techniques that are used to study the relation- 
ship of technological change and the demand for and supply of raw 
materials. It includes abstracts of articles on the measurement of 
technological change, on indices of factor productivity, on input- 
output analysis, and on production function analysis, particularly of 
steam electric power generation and on agriculture. (GRA) 


35350 Extraction costs in the theory of exhaustible resources. 
Solow, R.M. (Massachusetts Inst. of Tech., Cambridge); Wan, F.Y. 
Bell J. Econ. Manage. Sci.; 7: No. 2, 359-370(Aut 1976). 

This paper has two objectives. First, it reformulates the 
theory of optimal use of an exhaustible resource with more attention 
to the costs of extraction than has been customary in the literature. 
The output and shadow-price implications of optimal extraction are 
studied under these broader assumptions. Second, the paper provides 
some numerical solutions of a simple two-grade case to give some 
feeling for the quantitative importance of changes in the supply of 
exhaustible resources. The most striking result is, in fact, the sugges- 
tion that relatively large changes in resource availability generate 
very small changes in the sustainable level of final consumption. 


35351 Relationship between price and extraction cost for a re- 
source with a backstop technology. Heal, G. (Stanford Univ., CA). 
Bell J. Econ. Manage. Sci.; 7: No. 2, 371-378(Aut 1976). 

This paper analyzes the optimal depletion policy for a coun- 
try with a resource which is inexhaustible but available in various 
grades and at various costs. Cost is assumed to increase with 
cumulative extraction up to a point, but then to remain constant as a 
“backstop” supply is reached. This models accurately the supply 
conditions of minerals that may eventually be extracted from marine 
sources or crustal rocks. Emphasis is placed on the behavior of 
prices along an optimal (competitive) path, and it is shown that the 
price-cost relationship is very different from the standard one of an 
exponentially growing royalty. 


in the future and the importance of f non-fossil and non-nuclear primary 
energy carriers). Meliss, M. (Kernforschungsanlage Juelich G.m.b.H. 
(Germany, F.R.). Programmgruppe Systemforschung und Technolo- 


me Entwicklung). Frankfurt am Main, Germany, F.R.; Umschau 
erl. (1976). 85p. (In German). 

38 figs.; 13 tabs.; 27 refs. 

In the study in question, the regenerative primary energy 
sources, solar energy, wind, tidal power, geothermal power and 
hydro-electric power are examined. The theoretical, technical and 
economical potentials of these primary energy sources for a future 
energy supply not only in the world but also in the Federal Republic 
of Germany, are analyzed in particular. In this context, the state of 
technology and the future development possibilities of the utilisation 
technologies of these primary energy sources are described, and 
suggestions are made for a programme promoting further develop- 
ment and introduction into the market. These suggestions ought to 
be a basis for an exhaustive discussion with technical experts from 
interested associations and industrial enterprises, so that prompt 
measures and undertakings for further necessary research, devel 
ment and demonstration resources can be put into effect. The st 
also forms an important basis for the new programme ~ een 
research and technology 1977 until 80.’ This first part deals with 
— energy demand, ay reserves, and the possibilities of 

the demand through the energy carriers solar energy, geo- 
energy, hydroelectric power, wind energy, tidal power and 
bio-chemical energy. 


35352 Energiequellen fuer morgen. Nichtnukleare-nichtfossile 
Primaerenergiequellen. T. 1. Zukuenftige Energiebedarfsdeckung und 
die Bedeutung der nichtfossilen und nichtnuklearen 
Primaerenergiequellen. (Energy sources for tomorrow. Non-nuclear- 
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35353 Natural resource management, the steady state, and ap- 
proximately optimal decision rules. Burt, O.R. (Montana State Univ., 
Bozeman); Cummings, R.G. Land Econ.; 53: No. i, 1-22(Feb 1977). 
After analysis of the use of steady-state solutions to both static 

and dynamic production models, policy ramifications are related to 
optimal decision rules as they apply to natural resource allocations. 
Discrete time models are used to allow for the seasonal discuntinuity 
of resource management. The dynamics of resource stocks, such as 
ocean fisheries, wildlife, groundwater, soil, and minerals, are ex- 
lored empirically on the grounds that random variables exist, more 
information is available by indirect measurements, and decision 
variables need to be specified. Results from the model are applicable 
to the analysis of institutional arrangements, in particular pointing 
out the advantages of decentralizing research toward alternative 
institutions. Applications will also permit policy decisions on taxes, 
and interest rates to be based on the impact these steps will 

ve on market equilibrium. 20 references. (DCK) 


35354 Second best pricing policies for an exhaustible resource. 
Hanson, D.A. (Massachusetts Inst. of Tech., Cambridge). Am. ag oo 
Reyv.; 67: No. 1, 351-354(Feb 1977). 

In the theory of exhaustible resources, the classical result, 
pred derived by Harold Hotelling (J. Polit. Econ., 39: 137-75 
(1931)) is that the scarcity rent of the resource must increase at the 
rate of interest. The scarcity rent is the market price of the resource 
less extraction costs. At the depletion time, the market price must be 
equal either to the zero demand price or the cost of a perfect 
substitute, assuming no adjustment costs in switching to the substi- 
tute. The substitute may be either a natural resource with a higher 
extraction cost or a backstop technology. The ene result is a 
price equilibrium condition in a competitive asset market (Solow, 
Amer. Econ. Rev. Proc., 64: 1-14 (1974)). It is also an efficiency 
condition for allocating the resource over time in a first best world. 
However, Solow raises the possibility that constraints creating a 
wedge between interest rates may be important considerations in the 
resource allocation problem. In a second-best world it is not at all 
clear how fast the scarcity rent of the resource should increase from 
a social viewpoint. However, for one simple case the analysis of this 

roblem is straightforward. Suppose consumption is determined by a 
sone consumption function with marginal propensity to con- 
sume (1 - s); s is margin wel ge armcem to save. With consumption 
determined in this behavioral manner, savings may be inadequate to 
reduce the market interest rate to the point where it is equal to the 
social rate of time preference. It is argued here that for this case the 
scarcity rent of the resource should increase at a rate equal to a 
oo combination of these two interest rates. 


Natural resource availability: some economic aspects. 
Banks, F.E. (Univ. of Uppsala). Resour. Policy: 3: No. 1, 2 Mar 


The influence of natural resources has been promoted to a 
starring role because of such things as the Club of Rome reports and 
the recent “energy” crisis. Prof. Wilfred Beckerman (Oxford Eco- 
nomic Papers, 1972) observed that total stocks of metal in the earth's 
crust may amount to a million times known stocks, and he goes on to 

his that with present annual consumption these can last another 
000,000 years. Unfortunately, however, at an annual growth rate 
of merely 3%, even this impressive supply would be gone in 500 
years. Taking a more homely example, at the present level of 
consumption, stocks of coal in the upper kilometer of the earth's 
crust would last for over 5000 years; but if coal consumption keeps 
yovas at the present long-term trend rate of slightly more than 
%o, these stocks will be gone in 135 years. As far as the economics 
profession is concerned, there seems to be a consensus of opinion 
that there will be more than enough natural resources available at 
acceptable prices to maintain the present generation, and most likely 
its immediate successors, in at least the comfort to which they have 
become accustomed. What takes place after that depends uy 
decisions that must be taken soon, and preferably very soon. The 
paper presents a definition of real or opportunity costs in resource 
extraction as compared to money costs; some economics of second- 
ary materials and recycling; energy resources; and a demonstration 
of the effect of exponential growth in resource use on the time to 
resource exhaustion. The paper concludes with a short note on 
econometrics and commodity models. (MCW) 


35356 Brazil's mineral development: potential and problems. 
Lloyd, B.; Wheeler, E. (Development Finance Co. Ltd., London). 
Resour. Policy; 3: No. 1, 39-59(Mar 1977). 

Brazil's vast mineral wealth still lies in the ground largely 
unexploited. Lack of adequate communications and the past political 
instability of the country has greatly hampered mineral exploration, 
and risk capital for major schemes has only recently been dime. 
ing. In 1975, Brazil's oil imports alone cost US $3073 million, 
creating an unhealthy balance of payments deficit and causing the 
external national debt to reach US $22 billion by the end of that 

year—an increase of a further 25% in this debt took place during 
1976. Substantial price rises in imported machinery followed that of 
the of eatin expere, coffee, sugar and soya, 


ERA VOL. 5-2, NO. 14 


have continued to fluctuate widely. As a result of the oil price rise 
Brazil has moved from a traditional trade balance to substantial 
deficit, although this has fallen from its 1974 peak of 4.6 billion, 
largely as a result of government policies. Brazil has untapped 
deposits of bauxite, tin, zinc, iron ore, nickel, as well as oil, and is 
firmly set on the path that will make her one of the world’s major 
sources of raw materials by the year 2000. The government has 
made the exploitation of natural resources, particularly the previous- 
ly neglected oil and gas sectors, one of the cornerstones of its 
economic strategy. Yet in 1975 the mineral sector produced less than 
2% of Brazil’s GNP, although it did contribute 11% of exports. 
Apart from iron oreand manganese, mineral production is small and 
the country is still a net importer of copper, zinc, nickel, tin, and 
lead. Without a substantial increase in exports the government's 
whole economic/social and political strategy will be at risk. 


RESEARCH AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 34545, 35370, 35399 


—_ (EO-SP—74026) Proceedings of fifth annual symposium 

energy research and development. Falconer, D.; Gerber, B.; 
Sess, © W. (comps.). (Edgewood Arsenal, Md. (USA)). Jan 1975. 
180p. (CONF-740388—). Dept. of Army, Edgewood Arsenal, Aber- 
deen Proving Ground, MD. 

From 5. annual symposium energy research and development; 
Washington, District of Columbia, United States of America (USA) 
(13 Mar 1974). 

This report contains papers presented at the fifth annual 
gy sponsored by the Chemical and Biological Division and 

Chesapeake Chapter of the American Defense Preparedness 
Association. The symposium was held at Bolling Air Force Base, 
Washington, D.C. on 13 and 14 March 1974. Papers were presented 
by speakers from the Department of Interior, the Atomic Energy 
Commission, National Science Foundation, Department of Defense, 
American Petroleum Institute, National Coal Association, Environ- 
mental Protection Agency, and universities and industry. The pre- 
sentations covered energy research and development programs, 

ysis. 


NUCLEAR ENERGY 


REFER ALSO TO CITATION(S) 34065, 34076, 34122, 34148, 
34181, 34542, 34617, 34721, 34832, 34833, 34850, 34852, 34859, 
35094, 35097, 35100, 35101, 35289, 35318, 35336, 35401, 35435, 
35438, 35446, 35454 


35358 (BNL—50562) Regional economic impacts of nuclear 
power plants. Isard, W.; Reiner, T.; Van Zele, R.; Stratham, J. 
(Pennsylvania Univ., Philadelphia (USA). Dept. of "Regional Sci- 
Aug 1976. Contract. EY-76-C-02-0016. 1S5ip. Dep. NTIS 


This study of economic and social im; of nuclear ae 
facilities compares a nuclear energy center ) consisting o 
surrogate sites in Ocean County, New Jersey with nuclear facilities 

persed in the Pennsylvania - New Jersey - Maryland area. The 
NEC studied in this report is assumed to contain 20 reactors of 1200 
MWe) each, for a total NEC capacity of 24,000 MW(e). Following 
the Introductory chapter, Chapter II discusses briefly the method- 
ological basis for estimating impacts. This part of the analysis only 
considers impacts of wages and salaries and not purchase of con- 
struction materials within the region. Chapters III and IV, respec- 
tively, set forth the scenarios of an NEC at each of three sites in 
Ocean County, N.J. and of a pattern of dispersed nuclear power 
plants of total equivalent generating capacity. In each case, the 
economic impacts (employment and income) are calculated, empha- 
sizing the regional effects. In Chapter V these impacts are compared 
and some more general conclusions are reported. A more detailed 
analysis of the consequences of the construction of a nuclear power 
plant is given in Chapter VI. An interindustry (input-out og hem study, 
which uses rather finely disaggregated data to estimate 
of a prototype plant that might be constructed either as a companant 
conc ig remarks are given in Chapter and policy questions 
are emphasized. (MCW) 


35359 (TID—27432) Energy technologies for the West: fission as 
an option. Workshop held in San Francisco, 21 
1976. (Energy Research and Develo 
SA)). 1976. 81p. 
Moderated by William Siri, this discussion aimed at comment- 
ing on ERDA-76, namely: What do you think of the plan and what 
suggestions can you make for it.” Roger Griffin, Bechtel Power 


JULY 31, 1977 


Corp., the first of nine speakers, lhasized that few options exist- 
ed—specifically, nuclear and wig the near- and mid-term. Dr. 
Richard Sextro, Sierra Club, reviewed its stand on nuclear power: 
they continue to be concerned about irreversible effects, commit- 
ments, and choices. Skene Moody, Southern California Edison Co., 
discussed how generating plants are incorporated into a utility plant. 
Richard Cotton, Attorney, Natural Resource Defense Council, listed 
four issues that face U.S. energy policy planners—three with nuclear 
technology and one, finances. General Edmund F. O'Conner, 
ERDA, stated that certainly all nuclear problems have not been 
solved—but nothing was known of how to get to the Moon when 
President Kennedy initiated the project. Glenn Barlow, representing 
the Bay Area Citizens Against Pollution, stressed the unsafe as; 

of nuclear wastes and questioned “the nation’s future energy plan— 
with such obvious biases and conflicts of interests that appear in 
ERDA-76.” John Pike, Fusion Energy Foundation, surveyed what 
he calls the real question in science—that of adopting the Colombo 
Resolution (which would suspend debt payments to the IMF and 
replace that with a development bank for emergency fusion power 
and agriculture-related industry) and go into rapid expansion for 
development of the world economy for higher and higher levels of 
energy throughput for the entire world. The last speaker, Douglas 
Mallouk, U.S. Labor Party, further discussed the Colombo Resolu- 
tion and presented solutions to stop nuclear terrorism. i 
asked and answered were recorded. (MCW) 


35360 Yellin's review of the Nuclear Regulatory Commission's 
Reactor Safety Study: comment. Wilson, R. (Harvard Univ., Cam- 
bridge, MA). Bell J. Econ. Manage. Sci.; 7: No. 2, 701-710(Aut 1976). 
Joel Yellin (Bell J. Economics, Vol. 7, No. 1 (Spr. 1976)) 
reviewed the Reactor Safety Study (WASH-1400, or Rasmussen 
Report) published by the Nuclear Regulatory Commission and 
es several criticisms. Wilson finds that some of these criticisms 

are much overstated, while others, although valid, are mainly criti- 
cisms of presentation. To be useful for public policy, reactor risks— 
and indeed all nuclear risks—must be compared with other risks 
society faces. Wilson feels that the Rasmussen Report is weak in 
these comparisons, primarily because there exist few estimates of risk 
in other places, but that the comparisons he does make indeed 
confirm that the risk is smaller ..1an Yellin suggests. 20 references. 


35361 Nuclear Regulatory Commission's Reactor Safety Study: 
reply. Yellin, J. (Massachusetts Inst. of Tech., Cambridge). Bell J. 
Econ. Manage. Sci.; 7: No. 2, 711-715(Aut 1976). 

Yellin states that a principal conclusion of his review (Bell J. 
Economics, Vol. 7, No. 1 (Spr. 1976)) of the Reactor Safety Study 
(WASH-1400, NRC, 1975) is that substantial revision will be re- 

uired if the study is to be useful for policy purposes. Wilson (Bell J. 
momics, Vol. 7, No. 2 (Aut. 1976)) does not agree with this 
conclusion, and ar, that some of the criticisms are overstated; 
that others, ”. . . although valid, are mainly criticisms of presenta- 
tion”; and that many of the arguments are incorrect. For reasons 
explained, to the extent that there is disagreement between them, 
Yellin finds Wilson’s arguments unconvincing. His explanation is 
divided into three sections, dealing with reactor siting policy, the 
comparison of nuclear and nonnuclear risks, and common mode 
failures. 13 references. 


35362 California energy: the economic factors. San Francisco; 
Federal Reserve Bank of San Francisco (1976). 210p. Federal Re- 
serve Bank of San Francisco, 400 Sansome St., San Francisco, CA. 

A separate abstract was prepared for each of the eight invited 
papers on California's future energy sources. The objective was to 
provide more information on the economic aspects of energy use and 
energy technology, with emphasis on nuclear power. It is pointed 
out that the Federal Reserve Bank takes no position on the question 
of an appropriate energy policy, and that this publication arrives at 
no single conclusion on the merits of the nuclear initiative or nuclear 


power generally. (LMT) 


35363 Future of nuclear energy in California. Wilson, J.O.; Thor, 
E.P. Jr. (Bank of America, San Francisco). pp 13-56 of In California 
energy: the economic factors. San Francisco; Federal Reserve Bank 
of San Francisco (1976). 

This paper serves as a introduction to the economics 
of energy policy and the Nuc Power Plant Initiative. It summa- 
rizes the major projections of California energy needs to the year 
2000 and assesses the characteristics of alternative sources of energy. 
The authors argue that the long-run choice is not between the 
development or elimination of nuclear power, but rather between 
nuclear power or coal as California's prime power source. Long-run 
projections indicate a slowing in the growth of California's energy 
needs significantly below the recent 8-percent rate to an estimated 
4.7-percent growth rate by the year 2000. Despite improved conser- 
vation practices, the paper argues, increased capacity is still essential, 
and that capacity must come from either nuclear or coal 
newer sources of energy (such as solar or geothermal) cannot play 
more than a minor role in meeting expected energy needs over the 
next several decades. If coal is chosen as our major source of fuel to 
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electricity, the result could be the ion of about 8 coal- 

ing generating plants in 1985 and 53 plants in 2000. This. 
decision could cause large areas of the Western states to be strip 
mined, and could force a major relaxation of air-pollution standards. 


35364 Economic common sense of controlling nuclear power de- 
Boskin, M.J.; Gilbert, R.J. (Stanford Univ., CA). pp 57-80 
of In California energy: the economic factors. San Francisco; Feder- 
al Reserve Bank of San Francisco (1976). d 
As long as energy can be imported from other states, a 
decision by ifornia to ban nuclear plants would have limited 
impact, and energy costs would increase only slightly, the authors 
state. Unemployment effects in California would be temporary, with 
some shift in the patterns of employment among industries but no 
t increase in unemployment. As they argue, employment 
vels in the state are largely determined by the level of a; gate 
demand in the nation and abroad. However, any action by California 
to stop nuclear construction presumably would be followed by 
similar action elsewhere, and the economic consequences of a na- 
tional moratorium would be substantial. Curtailment of nuclear 
power means reliance on coal. If environmental s are main- 
tained, the cost of extracting and using coal would rise dramatically 
and cause substantial economic damage. Cost increases could. be 
avoided only by relaxing environmental standards, at the price of 
substantial deterioration of the environment. Faced with this policy 
dilemma, the authors apply risk-benefit analysis to the nuclear issue. 
They analyze the technical estimates of accidents or environmental 
damages, and assume a range of values that can be translated into - 
estimates of the costs of risk-bearing. They discuss the fact that costs 
to society can be more than the private costs embodied in market 
prices, since such external costs include all sacrifices (monetary, 
environmental, etc.) that are incurred in production. In their analy- 
sis, they attempt to balance conflicting aims and to develop a means 
for determining policy when social costs are difficult to measure. 
Altogether, Boskin and Gilbert favor a cautious development of 
nuclear power, with part of the social savings accruing from reduced 
coal usage being invested in research and investment in improved 
safety and environmental controls. 


35365 Economics of electricity generation: the context of the 
1975 California nuclear powerplant initiative. Andersen, S.O. (Sierra 
Club Research, San Francisco). pp 81-110 of In California energy: 
the economic factors. San Francisco; Federal Reserve Bank of 
Francisco (1976). 

Arguments against expansion of nuclear power plants are 
reviewed. Andersen argues that nuclear power plants are poor 
investments because of cost escalations, unreliability, component 
failure, and vulnerability to condemnation for safety reasons. He 
reviews the distinction between external costs and internal or direct 
operating costs, and analyzes the internal-cost experience of — 
nuclear plants; he shows that considerable variation exists in suc! 
costs, and hence in the reliability of nuclear plants. This lack of 
reliability, if it persists, would significantly increase the price of 
nuclear power, and thus could eliminate any expected cost advan- 
tages from building and operating nuclear plants. On external costs 
to society, he points to such problem areas as disposal of nuclear 
wastes, international nuclear proliferation, and accidental release of 
radiation. Andersen concludes that delay in the construction of 
nuclear power plants will increase social welfare, in view of the 
substantial uncertainties about the operating effectiveness of nuclear 
plants and the risks inherent in the disposal of waste materials. In his 
view, funds diverted from nuclear construction would provide more 
benefits if spent on energy conservation or alternate power supplies. 


35366 Impact of nuclear power moratorium on California energy 
costs. Richter, R. (San Francisco Operations Office (ERDA)). pp 
111-131 of In California a: the economic factors. San Francis- 
co; Federal Reserve Bank of Francisco (1976). 

A detailed description of energy production costs is t- 
ed. It should be emphasized that the costs presented are the di or 
private costs to producers; social costs external to producers, such as 
pollution and accident risks, are excluded except where they are 
embodied in the cost of control equipment. The paper provides an 
extended analysis of supply cost trends. Richter’s growth rate esti- 
mates for energy demand are described under various scenarios, 


_ each with different working assumptions. The yaa oe | of his 
ussed briefly 


conclusions to changes in the assumptions are disc at the 
end of the paper. He assumes a 75-percent utilization rate for power 
ts—which favors nuclear power, whose average costs fall rapid- 

ly as full capacity is approached. If nuclear plants do not reach 
capacity levels, their cost advantages would be eroded. A 
percent interest rate for the capital costs of nuclear plants is used. 
The analysis is cast in nominal prices, and a premium for inflation is 
included in the cost of money. To the extent that this estimate is 
i. capital costs for nuclear power are overstated. However, 
ively heavy transmission costs are assumed for coal-based 
plants; this is reasonable, since no coal reserves are available in . 
favor of nuclear power. In view of these cost considerations, Richter 
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concludes that the elimination of nuclear power from California's 
energy sources would result in increased energy costs. 


35367 Economics of nuclear power plant siting in the California 
Coastal Zone. Rooney, R.F.; Tennenbaum, M. (California State 
Univ., Long Beach). pp 133-153 of In California —— the eco- 
nomic factors. San Francisco; Federal Reserve Bank of Francis- 
co (1976). 

This article is both narrower and broader in scope than the 
Richter paper, “Impact of Nuclear Power Moratorium on California 
Energy Costs.” It is narrower because, strictly speaking, it compares 
only a coastal nuclear plant with a coal-burning plant in Utah. At the 
same time, it is broader in scope because it discusses certain external 
costs which are not included in the Richter cost-of-production 
analysis. This paper argues that external costs in the form of environ- 
mental damage can offset the relative advantages of nuclear power 
over coal measured in costs of production. However, the net benefit 
of coal over nuclear as shown reflects several differences in assump- 
tions. First, the investment period is assumed to be two years longer 
for nuclear plants than for coal at where this assumption is 
removed, as in Richter’s paper, different conclusions emerge about 
relative costs. Second, external social costs are considered in connec- 
tion with locating a nuclear Paw in California, but are generally 
ignored in coanection with a Utah coal plant. The authors argue not 
only that coal-fired plants would provide a better alternative to 
nuclear, but also that fewer generating facilities will be required in 
the future than are now projected, because of such factors as the 
slowing growth trend of the California economy. Thus, they con- 
clude, there is no economic reason to commit coastal-zone resources 
to nuclear power plant sites within the next few years. 


35368 Plutonium, proliferation, and policy. Gilinsky, V. (Nucle- 
ar Regulatory Commission, Washington, DC). Technol. Rev.; 79: No. 
4, 58-65(Feb 1977). 

Commissioner Gilinsky feels that the dangers of plutonium 
demand that international commercial ventures make no distinction 
between military and non-military explosives in the establishment of 
oversight and safeguard procedures, preferably by compliance with 
the Non-Proliferation Treaty. Agreements on these procedures must 
be strictly adhered to with no exceptions for political or economic 
expediency. The history of the relationship between nuclear power 

rograms, plutonium production, and the proliferation potential 
rom fuel ere. programs is reviewed. Confusion has been 
encouraged in the U.S. and abroad over the potential for making 
nuclear weapons from power-reactor plutonium, and the public has 
not been reassured by the International Atomic Energy Agency's 
inability to make clear the fact that it is possible to safeguard reactor- 
le plutonium. United States policy has tended to limit our options 
y concentrating on breeder reactor development and acceptin 
more relaxed international than domestic policies. Although the U.S. 
no longer has a monopoly over nuclear technology, its dominance 
over the supply of enriched fuel should reflect a concern for how 
this fuel is used. (DCK) 


35369 U.S. uranium deposits: a geostatistical model. Drew, 
M.W. (United Kingdom Atomic Energy Authority, London). 
Resour. Policy; 3: No. 1, 60-70(Mar 1977). 

Using data on presently viable deposits and a simplified 
function which links production cost to deposit le and size, a 
bivariate lognormal pn grade/size distribution may be calibrated 
for a given geological environment. Exploration is introduced by 
assuming that the proportion of the potential uranium 
reserve available at or below a given production cost can be repre- 
sented by a function of the ey deposit size and the unit 
exploration expenditure. As output the model derives estimates of 
total reserves linked to maximum production costs and to explora- 
tion expenditure where the latter may be expressed either as expendi- 
ture per Ib of mineral discovered or as a given percentage of 
operating profit. The input requirements for the deposit distribution 
model for U.S. data are tabulated. The author concludes that the 
model as described is static. “It cannot yet be used to describe a 
dynamic process in which prices and mineral flows are constantly 
interacting. Rather, it offers an overall picture of the limits to what is 
actually available at any long-term price. What it does show (for the 
USA) is that a uranium shortage ome on a real lack of deposits 
discoverable and exploitable at prices below $35/lb is extremely 
unlikely given the forecasts of uranium demand up to 2000. Thus, it 
is in the political rather than the geological environment that short- 
ages will arise.” (MCW) 


TRANSPORT AND STORAGE 
REFER ALSO TO CITATION(S) 35433, 35437 


35370 Battery development makes good progress. Chem. Eng. 


News; 55: No. 8, 28-30(21 Feb 1977). 
Several advanced batteries capable of high energy storage are 
ead-acid t 


under development to supplant conven 1 


ERA VOL. 5-2, NO. 14 


ERDA contractors report that, although an improved battery will 
be ready for 2500 electric cars this year, a more advanced battery 
will come later. Improvements include minor changes, i 

storage capacity by as much as six times, and the use of molten salts 
as electrodes or electrolytes. In addition to vehicle use, ERDA 
anticipates a market among electric power utilities for load leveling. 
Further uses will emerge as solar and wind generators are developed 
and need storage capacity. The ERDA budget for this program is 
projected at $16 million for 1978. Near-term work is focused on the 
electric vehicle, with eight companies working on lead-acid, nickel- 
zinc, and nickel-iron batteries. Test vehicles are being operated by 
the Postal Service. Research is aimed at making batteries lighter 
while retaining their capacity, raising the specific energy, and 
lengthening the life cycle. Most of the ERDA support for advanced 
research is going toward lithium-sulfur and sodium-sulfur batteries. 
Zinc-chloride batteries may be ready for this year’s demonstration 
vehicles. (DCK) 


CONSERVATION 


REFER ALSO TO CITATION(S) 33971, 35318, 35320, 35322, 
35328, 35386, 35397, 35431, 35445, 35447, 35448, 35457, 35460, 
35462, 35464, 35509, 35518, 35532, 35550, 35583, 35590, 35826 


35371 (CED—77-27) Speed limit 55: is it achievable. (General 
Accounting Office, Washington, D.C. (USA)). 14 Feb 1977. 52p. 
General Accounting Office, Washington, DC. 

Report to the Congress by the Comptroller General of the 
United States. 

Following the October 29, 1973 oil embargo imposed by the 
Arab nations, a national 55-mile-per-hour speed limit law was passed. 
This report addresses various aspects of the law since its enactment, 
including (1) a discussion on the claimed benefits, (2) a presentation 
of the problems inhibiting full compliance by the motoring public, 
and (3) an assessment of the ad of i 
ter the legislative requirements. (MCW) 


35372 (CONF-751216—) Energy conservation: a national forum. 
Veziroglu, T.N. (ed.). (Miami Univ., Coral Gables, Fla. (USA). 
Clean Energy Research Inst.). 1975. Contract EY-76-S-05-4972. 
69lp. Dep. NTIS $16.25. 

From Proceedings of energy conservation; Ft. Lauderdale, 
Florida, USA (1 Dec 1975). 

Abstracts were prepared for the seven sessions of the confer- 
ence, consisting of a total 32 papers. The keynote address by U. S. 
Senator Sam S. Nunn from Georgia and the banquet address by 
Austin N. Heller, Ass’t. Administrator for Conservation, ERDA, are 
also included in the proceedings. (MCW) 


(CONF-751216—, pp 9-52) Chapter I. Overview. 1975. 
From Proceedings of energy conservation; Ft. Lauderdale, 
Florida, USA (1 Dec 1975). 
In Energy conservation: a national forum. 
Three papers are included in this chapter, also termed Session 
1, chaired by J. S. Kane and co-chaired by T. N. Veziroglu. The 
three papers are: Energy Flow Through the United States Economy, 
E. Cook; Energy Technology and the Economy, R. Balzhiser; and 
Policy Alternatives on Energy and Environment, J. H. Gibbons. 
Energy problems in the U. S., some possible alternative actions 
mM , and future policies to be formulated are reviewed. 


35374  (CONF-751216—, pp 53-196) Chapter II. Industrial pro- 


cesses technology. 1975. 

Florida, USA (1 Dec 1975). 

In Energy conservation: a national forum. 

Six papers are presented for Chapter 2, otherwise termed 
Session 2, chaired by R. Pool and co-chaired by W. H. McElveen. 
The six papers are: Evaluation of the Potential for Energy Conserva- 
tion in Industry, E. H. Hall; Energy Conservation Actions and 
Opportunities, R. I. Vachon and J. H. Morehouse; The Heat Pump 
for Industrial Processes—An Overview, H. Szymanowski; The Eco- 
nomics of Industrial Energy Conservation, P. Rappoport and H. S. 
Bierenbaum; Shaft Power from Low Temperature by Way of a 
Small Rankine Cycle System, S. E. Eckard, J. A. Bond, and C. S. 
Robertson, Jr.; and Bioconversion of Wastes to Hi -Valued Or- 
ganic Chemicals, A. L. Compere and W. L. Griffith. The papers 
reveal that energy conservation practices in industrial processes 
account for much of the total energy saved in the U. S. (MCW) 


35375 (CONF-751216—, pp 197-325) Chapter III. Transporta- 
tion technology. 1975. 
energy conservation; Ft. Lauderdale, 


From i of 
Florida, USA (1 Dec 1975). 
In Energy conservation: a national forum. 


Six papers are presented in Chapter 3, otherwise termed 
Session 3, chaired by L. McReynolds and co-chaired by D. A. 
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Smith. The papers are: A New Automobile Engine for the ‘80s, G. J. 
Nunz; ERDA Upgraded Automotive Gas Turbine Technology, C. 
E. Wagner; The as Engine for Passenger Car Application, N. 
Postma; The Desi the University of Florida Hy rid-Electric 
Urban Transit Vehicle, V. P. Roan; Electric Propulsion of Vehicles, 
W. Hamilton; and Energy Conservation in Urban Transit Systems. 
In the paper on new automobile engines, analyses were made of the 
Stratified-charge Otto, Diesel, Rankine (steam), Brayton (gas tur- 
bine), Stirling, Electric, and Hybrid power plants as alternatives to 
“ce Otto-cycle engine with its likely improvements. 


35376 pp VI. Energy policy: 


Florida, USA (1 Deo 19 5). 


conservation: a national forum. 
and gm oo address by A. N. Heller com 

Plass, Jr. The et are entitled: Energy Conservation and ae 
tive Sources, Harrenstien; Economic Benefits of Energy 
Conservation Technology, M. R. Seidel; Relationship of Environ- 
mental ee to Energy Conservation, R. Bauman and M. A. 
oy Reducing the Energy Su —e Gap, M. Gysi; Prob- 

in Commercialization of New Jersey Conservation Technol- 

J. G. Asbury; and Conserving Energy by Changing Societal 
heh, M. Olsen. (MCW) 


35377 (CONF-751216—, pp 645-667) Chapter VII. Workshops 
organization. 1975. 


Florida, USA (1 Dec 1975), 


In Energy conservation: a national forum. 

This Chapter, or Session 7, reports information from five 
workshops conducted at the conference and was chaired by H. J. 
Plass, Jr. The five workshops and their chairmen reporting were: 
Industrial Processes, R. Vachon; Transportation, G. J. Nunz; Elec- 
trical Energy, C. Warren; Buildings, L. G. Spielvogel; and Energy 
Policy, G. Garvey. These workshops contd’ the final session of 
the conference. (MCW) 


35378 (ORNL—5247) Transportation Energy Conservation Data 
Book: II. Shonka, D.B. (Oak Ridge National Lab., Tenn. 
re Feb 1977. Contract W-7405-ENG-26. 79p. Dep. NTIS 


" This document is Supplement II to Edition I of the Transpor- 
tation Energy Conservation Data Book, EAPA 3:0527, which was 
published in October, 1976, by Oak Ridge National Laboratory. The 
series of documents is intended to provide a desk-top reference for 
use by the Transportation Energy Conservation Division of the 
Energy Research and Development Administration. The supple- 
ments contain statistics which update and augment data presented in 
Edition I. Tables, graphs, and other visur's are used to present 
statistical data on energy use and related activity of the transporta- 
tion sector. Data in this supplement concentrate on personal travel 
characteristics and fuel economy options for automobiles. A list of 
included at the end of this supplement. 


35379 Control by code of energy usage in building systems. 
Sauer, H.J. Jr.; Howell, R.H. (Univ. of Missouri, Rolla). pp 25-32 of 
In Proceedings of the second annual UMR-MEC conference on 
energy. a J.D. (ed.). North Hollywood, CA; Western Perio- 
dicals Co. (1976). 
From 2. annual UMR-MEC conference on energy; Rolla, 
Missouri, United States of America (USA) (7 Oct 1975). 
and refrigeration ts fe 
pace heating, air tioning, accounts for 
over 30% of the total energy use in the U.S. ASHRAE Standard 
90P, Energy Conservation in New Building Design, sets forth re- 
uirements he the design of all types of new buildings, covering 
thet ext exterior envelopes and selection of their HVAC, service water 
king, electrical distribution and illuminating systems, and equip- 
mn for efficient use of energy. This paper reviews the current 
status, content, and implications of the Proposed energy standard 
and reports some experience with its use. oe 


35380 Energy conservation implications of master metering of 
electric service in apartments. Gross, G. (Midwest Research Inst., 
Kansas City, MO). pp 33-46 of In Proceedings of the second annual 
UMR-MEC conference on energy. Mor; — -D. (ed.). North Holly- 
wood, CA; Western Periodicals Co. (1976) 

From 2. annual UMR-MEC conference on energy; Rolla, 
Missouri, United States of America (USA) (7 Oct 1975). 

See CONF-7510146—. 


tenants who pay individual ia ight bills.” The factors 
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detail. Data taken from over 100 apartment buildings or complexes 
in 10 major U.S. metropolitan areas and from over 50 major electric 
power companies are used as the basis for the reported results. 
Contractors’ estimates of the costs to convert building service from 
master to individual meter and some bases for these costs are 
presented. 7 he be conservation potential that might be realized 

nationwide elimination of master metering is discussed. 


Energy conservation in U: Inc. Madigan, J.C. (Un- 
iroyal, Inc., Middlebury, CT). PP 77-84 of In Proceedings of the 
second annual UMR-MEC con erence on energy. Mor; J.D. 
(ed.). North Hollywood, CA; Western Periodicals —_ (1976). 

From 2. annual UMR-MEC conference on energy; 
Missouri, United States of America (USA) (7 Oct 1975). 

See CONF-7510146—. 

In the last year, rapid developments have led to the establish- 
ment of industry conservation goals and monitoring by the Depart- 
ment of Commerce and the Federal Energy Administration via the 
various industry associations. Since 1972, Uniroyal has progressed 
more than half way toward the 1980 goal ‘of 15% established for the 
rubber and chemical industries. This paper describes details of the 
program with emphasis on new input, such as the computerized 
tracking method now in use. Plant studies have provided an assess- 
ment of “base” loads vs. process loads, important when considering 
unit energy consumption. These vary, particularly with the climate 
and with the ratio of electrical to fuel energy inputs. Also, in-plant 
metering of steam has produced some surprises. Priorities for pro- 
jects and lines of attack for conservation depend upon such analyses. 
Of great importance is the energy content of raw materials and 
programs to reduce or recycle rejected portions. A study of organi- 
zation for conservation in various other companies was made to 
om recommendations for improving the Uniroyal program. 
au’ 


35382 Energy conservation program at Ralston Purina. Bossman, 
G.A. (Ralston Purina Co., St. Louis). pp 85-88 of In Proceedings of 
the second annual UMR-MEC conference on ener, rey: Morgan, J.D. 
(ed.). North Hollywood, CA; Western Periodicals (1976). 

From 2. annual UMR-MEC conference on energy; R: 
Missouri, United States of America (USA) (7 Oct 1975). 

See CONF-7510146—. 

While the food industry as a whole uses only about 5 percent 
of total manufacturing energy, the Ralston Purina Company recog- 
nizes its dependence upon energy and the importance of a strong 
energy management program. An energy conservation program 
designed to identify opportunities for conservation was established 
and implemented. The major thrust of this program was directed at 
—— facilities where usages can be traced, wastes detected, 

propriate action taken. These are separate from a general 

po a rate effort to make employees more energy-conscious 
in every p of their duties. Manufacturing facilities were sur- 
veyed by a conservation team. From these surveys, economic evalu- 
ations were made to determine justification of adding heat-recovery 
equipment on steam generators, changes were reviewed in produc- 
tion procedures to optimize energy usage, and improved mainte- 
nance procedures were evaluated to eliminate waste. (auth) 


35383 Energy conservation at Monsanto. Doerr, R.E. (Monsanto 
Co., St. Louis). pp 89-92 of In Proceedings of the second annual 
UMR-MEC conference on energy. Morgan, J.D. (ed.). North Holly- 
wood, CA; Western Periodicals Co. (1976). 
From 2. annual UMR-MEC conference on energy; Rolla, 
Missouri, United States of America (USA) (7 Oct 1975). 
See CONF-7510146—. 
in the Federal Energy Administration 
conservation oal is to reduce energy consumption rate 
(Btu's. per oe of output) by 15 t between 1973 and 1980 as 
compared to the base year of 1972. Positive actions taken by Mon- 
santo to achieve the goal deal with reducing energy consumption in 
existing plants and developing processes and designs that will con- 
a percent less energy per unit of output. At Monsanto's 
World Headquarters this past year, a change was made in the 
refrigeration system for air conditioning to save electrical energy. A 
thermocycle system was installed on two 2000-ton refrigeration 
machines at the Research Center complex. The thermocycle system 
will permit shutting down a 2000-hp motor and operating a 10-hp 
motor in its place to supply the winter refrigeration load. The 
thermocycle system will save 2-million kWh a year, reducing 
Monsanto's electric bill by $50,000. Part-load refrigeration capacity 
is made available during the winter without the use of the compres- 
by the use of cold Savings were 
processing departments by installing low-pressure systems, 
recovery systems, and alloy tubes replacing the carbon steel super- 
a tubes. In 1974, $2.7 million energy savings resulted in the 
facilities from improved combustion efficiency 
oe by the reduction in excess air for combustion in twenty 
in three plants, and the installation of heatrecovery surface in 


A study was made of the difference in electricity usage 
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four plants. The employee energy conservation awareness program 
is described. (MCW) 


35384 Energy management in the food store. Adams, P. pp 226- 
227 of In Proceedings of the second annual UMR-MEC conference 
on energy. Morgan, J.D. (ed.). North Hollywood, CA; Western 
Periodicals Co. (1976). 

From 2. annual UMR-MEC conference on energy; Rolla, 
Missouri, United States of America (USA) (7 Oct 1975). 

See CONF-7510146—. 

Supermarkets consume more energy per square foot of store 
or per customer or per dollar sales than any other retail store or 
most commercial businesses. Refrigeration is an area of great energy 
consumption, accounting for '/2 of 1% of the total food store 
investment over the life of the store. Consequently, up until the 
energy crisis of 1973, ——— equipment was not a real matter 
of concern to the people who used it, even though it was "the tool of 
their trade.” However, once energy costs approached the rental 
charges, refrigeration energy requirements began to receive the 
attention of top management. Today, energy conservation is the 
most important single subject in food retailing. In order to better 
understand the various areas of supermarket energy use, Hussmann 
has been conducting a series of in-store tests at Tom Tarpy’s Market 
in Columbus, Ohio. This store has a completely integrated heating, 
air conditioning, and refrigeration system. It is continually moni- 
tored at 130 strategic locations. Some energy saving facts are pre- 
sented and include such things as reclaiming heat from refrigeration 

compressors, night setback, properly designed air conditioning, recy- 
cling “cold air”, use of anti-sweat heaters, and use of insulated night 
covers on the open refrigerators. (MCW) 


35385 Public policies toward the use of scrap materials. Ander- 
son, R.C. (Environmental Law Inst., Washington, DC). Am. Econ. 
Rey.; 67: No. 1, 355-358(Feb 1977). 

Proposals that have been considered to stimulate the flow of 
recycled materials are discussed. The thrust of proposals is that 
recycling rates are too low and that the Federal government should 
offer incentives to aid the competitive position of secondary materi- 
als sector. This paper examines principal economic arguments that 
have been offered in support of a Federal program of recycling 
incentives and analyzes some of the recent legislative proposals in 
light of available information on the structure of the secondary 
materials industry. Arguments advanced in support of recycling 
incentives is that tax equity should be established between recyclers 
and primary material producers. (Depletion deductions were sup- 
ported in H.R. 148). A second argument is based upon market failure 
attributable to external diseconomies in primary material production 
(air and water pollution and disruption of scenic natural environ- 
ments). Because resource recovery would lessen these environmental 
damages and create few new ones of its own, one may wish to 
subsidize the secondary materials industry. The force of this argu- 
ment has been reduced by statutes such as the National Environmen- 
tal Policy Act, the Federal Water Pollution Control Act, and the 
Clean Air Act. The existing pattern of municipal subsidization of 
—— waste disposal constitutes a deterrent to recycling. A 

argument is that the existing structure of Federal regulation 
favors primary production over secondary material recovery and 
should be balanced with incentives for recycling. Specifically, the 
evaluation of recycling subsidies proposed in H.R. 148 and H.R. 
10612 is made. H.R. 10612 would grant to purchasers of recyclable 
materials credits against income tax liabilities. Other approaches 
involve loan guarantees for recycling facilities, governmental stock- 
piling to stabilize supply and demand for secondary materials, and 
the creation of futures markets for secondary materials to reduce 
price uncertainty. (MCW) 


SUPPLY, DEMAND, AND FORECASTING 
REFER ALSO TO CITATION(S) 35332, 35357, 35363, 35400, 35450 


35386 (INIS-mf—3366) Energy in Denmark 1990-2005. (Interna- 
tional Federation of Institutes for Advanced Study, 
(Denmark)). Sep 1976. 57p. NTIS (US Sales Only). 

Report no. 7 - a survey by the Work Group of The Interna- 
tional Federation of Institutes for Advanced Study. Also published 
in Danish "Energien i Danmark 1990-2005”. 

Denmarks energy situation is investigated. It is shown that it 
is ible to reduce the rate of growth of energy comsumption from 
a historic rate of 3-5% per year to under 1.5% per year within the 
next fifteen years, and that this can be done without harm to the 
general economic development. It is said that on the contrary, a 
reduced growth in energy comsumption would be of considerable 
advantage to the economy also with regard to ensuring supplies and 
protecting the environment. 


35387 (INIS-mf—3375) Denmark's energy supply 1990-2005. 
Bjoernholm, S.; Hansen, A.; Holm, A. (International Federation of 
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Institutes for Advanced Study, (Denmark)). Mar 1976. 
178p. (In Danish). NTIS (US Sales Only). 
Report number 3 from The International Federation of Insti- 
tutes for Advanced Study, Energy Group. 
This report treats distribution and supply against a back- 
poe of alternative energy demands. An evaluation is made of 
w the efficiency of supply and distribution can be improved so as 
to reduce energy losses occurring here. An important question is that 
of combined power-district heating plants (utilization of waste heat). 
Nuclear power is goers with conventional power plants and 
power-heating plants. The share of energy consumption that may be 
adequately covered by natural gas is evaluated. Using this as a basis, 
calculations are made regarding the suitability of natural gas as part 
of the ae supply, taking investment requirements into consider- 
ation. Furthermore, possibilities are discussed for using solar and 
wind energy in a longer perspective. 


35388 (ORNL/CON—7) Econometric analyses of household 
fuel demands, Cohn, S.; Hirst, E.; Jackson, J. (Oak Ridge National 
Lab., Tenn. (USA)). Mar 1977. Contract W-7405-ENG-26. 39p. 
Dep. NTIS $4.00. 

This study develops econometric models of residential de- 
mands for electricity, natural gas, and petroleum products. Fuel 
demands per household are estimated as functions of fuel prices, per 
capita income, heating degree days, and mean July temperature. 
Both cross-sectional and dynamic models are developed using a 
_— data base containing observations for each state and year from 
1951 through 1974. Long-run own-price elasticities for all three fuels 
are greater than unity with natural gas showing the greatest sensitiv- 
ity to own-price changes. Cross-price elasticities are all less than 
unity except for the elasticity of demand for oil with respect to the 
price of gas (which is even larger than the own-price elasticity of 
demand for oil). The cross-sectional models show considerable sta- 
bility with respect to own-price elasticities but much instability with 
respect to the cross-price and income elasticities. A ent be- 
tween the cross-section and dynamic models is good for the own- 
price elasticities but inconclusive for the other coefficients. 


35389 (TID—27427) Energy Technologies for the West: general 
session. Volume II. Workshop held in San Francisco, California, 21 
September 1976. (Energy Research and Development Administra- 
tion, Washington, D.C. (USA)). 1976. 201p. Dep. NTIS $7.75. 

Twelve presentations were made at the general session, divid- 
ed into three subsessions. Session I, Public Input to gre Policy, 
included discussions by five speakers, namely: Paul Valentine, of 
Spaeth, Blose, Valentine, and Klein, Inc.; Dr. Philip C. White, 
ERDA AA for Fossil Energy; Randy Hamilton, Golden Gate 
University; Ygnacio Bonillas, Chevron Research Corp.; and Tony 
Rossman, Special Counsel to Inyo County, CA. Session II, Energy 
Demand, included discussions by Walter Mead, Univ. of California, 
Santa Barbara; Meir Corasso, California Energy Resources Conser- 
vation and Development Commission; and Roger W. A. LeGassie, 
ERDA AA for Planning, Analysis, and Evaluation. Session III, 
a Supply, included discussions by Jack Stiles, Pacific Power 
and Light Co.; Edmund F. O’Conner, ERDA deputy AA for 
Nuclear Energy; Philip C. White, ERDA; and Donald A. Beattie, 
ERDA deputy AA for Solar, Geothermal, and Advanced Energy 
SyMcw) Panel Discussions following each presentation are present- 


35390 ETA: a model for energy technology assessment. Manne, 
A.S. (Harvard Univ., Cambridge, MA). Bell J. Econ. Manage. Sci.; 7: 
No. 2, 379-406(Aut 1976). 

This article explores some of the options by which the U.S. 
could move away from its present heavy dependence upon oil and 
gas toward a more diversified energy economy. Through nonlinear 
programming, the model incorporates both own- and cross-price 
elasticities of demand. In this way it allows for price-induced inter- 
fuel substitution and energy conservation. Among the supply options 
studied are direct combustion of coal to generate electricity; conver- 
sion of coal to synthetic fuels; nuclear energy--first from the light 
water reactor and later from the fast breeder; hydrogen via elec- 
trolysis; and distant-future technical options such as fusion and 
central station solar power cree and described only as an 
“advanced technology”). Each energy source has its own cost 
parameters and introduction date, but is interdependent with other 
components of the energy sector. For example, the amount of coal 
consumed in electric power plants can affect the marginal cost of 
production--and hence the cost of coal-based synthetic fuels for 
nonelectric energy. The converse is also true. Thus, it is not suffi- 
cient to look at individual technologies in isolation; an attempt is 

erences. 


35391 Neue Verfahren der Energieplanung. Methoden und Ergeb- 
nisse. (New ways of energy planning. Methods and results). Essen; 
Vulkan-Verl. (1976). 46p. (In German). 


23 figs.; 2 tabs. and refs. 
The problems of energy sb industrial countries in 
raw materials and densely populated ou 
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plex and difficult to survey. The future development of these eco- 
nomic systems depends on ability to ensure the energy supply with 
acceptable total economic ex and admissible anthropogenic 
pollution of the environment. This is why industrialists as well as all 
others in the economic sphere must search for new methods to 
analyze the complicated relations of the problems of energy supply. 
The lectures held on the meeting of the ‘Haus der Technik’ about 
"New Methods of Energy Planning -- Methods and Results’, now 
presented in printed form, survey the instruments of planning and 
decision making in energy supply companies, energy exploration 
institutions, and in the area of energy policy. Several methods -- e.g., 
using economics, energy modelling, or linear pro; ing -- are 
porn discussing especially the differing objectives, iques, 


35392 Alternative approaches to energy modeling. Cohen, A.S.; 
Costello, K.W. (Argonne National Lab., IL). pp 211-219 of In 
Proceedings of the second annual UMR-MEC conference on ‘ 
un J.D. (ed.). North Hollywood, CA; Western Periodicals 

From 2. annual UMR-MEC conference on energy; Rolla, 
Missouri, United States of America (USA) (7 Oct 1975). 

See CONF-7510146—. 

To implement research and development programs, new tech- 
nologies, environmental and price regulations, import quotas, and 
other energy-related policies, the consequences of these programs 
must be identified and quantified on a regional basis. To evaluate the 
regional impacts of a policies, production costs, transportation 
costs, and the location of reserves, as well as the demands for ener, 
and nonenergy goods must be considered. The strengths and weak- 
nesses of the resulting models for these purposes are discussed in this 
paper and areas for future research are outlined. Only those models 
that consider more than one fuel and sector (i.e., residential, utility, 
etc.) are reviewed. The models examined are the Battelle Columbus- 
EPA Energy Quality model, Baughman’s Dynamic Energy System 
model, the Brookhaven National Laboratory Energy models, the 
Energy Management Simulation and Analysis System, the Hudson- 
Jorgenson Energy model, Kalter’s Parametric Models of Fossil Fuel 
Markets, the Project Independence Evaluation System, and the 
Wisconsin ge model, most formulated for use on a national 
level. Because of differing energy markets in various regions of the 
country, these national models may be inappropriate for assessing 
regional energy-policy impacts. 


35393 Dynamic simulation for regional energy studies. Jones, 
B.W.; Moretti, P.M.; Mize, J.H. (Oklahoma State Univ., Stillwater). 
pp 380-400 of In Proceedings of the second annual UMR-MEC 
conference on energy. Morgan, J.D. (ed.). North Hollywood, CA; 
Western Periodicals Co. (1976). 

From 2. annual UMR-MEC conference on energy; 
Missouri, United States of America (USA) (7 Oct 1975). 

See CONF-7510146—. 

A series of models was developed for regional studies of 
—_ supply-demand systems. The models are based on dynamic 
simulation of components of the system using equations derived from 
the technical details of the system. The models contain sufficient 
detail to make in-depth studies and specific recommendations. The 
final goal is to include all aspects of regional energy systems from 
native —— of energy resources to the economic activities of the 
region. To develop a comprehensive model, the system was i- 
tioned into subsystems, so that a detailed model could be for 
each subsystem. The detailed model of the electrical energy subsys- 
tem is complete and has proven to be a valuable model in itself. It is 
to be for studying the effects of both local and national 
governmental regulations and controls, and to study electric utility 
policies. 


35394 Environmental 


| eae in energy supply. Martinez, J.D. (Louisiana 
Rouge). CIM Bull; 69: No. 776, 71-80(Dec 1976). 

The benefits of modern tec can readily be identified 
with energy availability. A clear correlation has been established 
between per-capita energy consumption and the GNP for various 
nations. United States is an outstanding example of a nation that 
has benefited from vast energy reserves. The nation is now chal- 
lenged, however, by dwindling reserves and the need to dev 
new sources consistent with the preservation of environmental qual- 
ity. The development of new, virtually inexhaustible and environ- 
mentally acceptable sources cannot be expected for several decades. 
Meanwhile, we will have to depend on coal, nuclear energy, and/or 
rigorous conservation measures. The net effect of environmental 
considerations has been to delay and perhaps ultimately eliminate the 
nuclear energy option as a national energy alternative. This forces a 
more positive move toward coal as the next major source of electri- 
cal power. Our coal resources are large, but the use and production 
of coal is also a threat to the environment. Thus, we seem to be 
moving from one major accessible source to another due to environ- 
mental concern only to face the probability that the alternative is 
also environmentally unacceptable. Controversies revolving about 
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its and impacts of these two sources and others. The 
changing energy sources is not new. We have moved from wood 
coal to oil and gas in the past and must learn to adapt in the future. 
Rational decisions must be made relative to the utilization of inter- 
mediate energy sources pending development of promising future 

roaches. A collapse of current levels of energy su 

ten our technological society and the means to dev 

energy base. 


35395 Estimating the demand for energy: heat without light. 
me L. (Univ. of Toronto). Energy Policy; 5: No. 1, 2-11(Mar 


An essential feature of energy demand is its derived nature; 
i.e., it is not desired for its direct effect but for the utility derived 
from its use. The demand for energy is then derived from, and 
ultimately connected to, the stock of energy-using goods. Thus, 
energy demand depends on the existing stocks of energy-usi 
goods, their depreciation rate, additions to the stocks, and the rate of 
utilization of the stock. One must then measure consumption in terms 
of output rather than input Btu's. Input Btu's are the measurement of 
the Btu equivalent of the flow of a specific fuel to a specific sector. 
The price of energy is also a factor in estimating the energy demand. 
Studies that have been made in residential and industrial sectors are 
used to discuss the methods and models available for estimating 
—— demand and the studies are critically examined. The author 
concludes that “even were the perfect theoretic model available, 
data problems are large. Even were perfect data available, the nature 
of the feedback mechanism needs to be explored. Once having 
modelled, as well, this feedback mechanism, the question of the 
applicability of knowing the behavioral determinants of the demand 
for energy in 1969 for the problems of 1978 arises.” (MCW) 


35396 Energy carriers within Europe: electricity and SNG. 
Lucas, N.J.D. (Imperial Coll. of Science and Tech., London). 
Energy Policy; 5: No. 1, 25-34(Mar 1977). 

The general aim of this paper is to make a case for substitute 
natural gas as an energy carrier with prospects for growth that are at 
least as good as those of electricity and a life expectancy as long as 
one can reasonably plan for. The bulk of the paper analyzes the 
determinants of commercial competition between SNG and electric- 
ity. Space heat is treated in detail because this is generally seen as the 
area in which rapid expansion of electricity sales is possible. The 
provision of process heat to industry is dealt with superficially. The 
principal conclusion is that, for space heating and some industrial 

heating and over a wide range of future costs for fossil and 
nuclear fuels, SNG from the marginal source of bulk fuel will be of 
lower cost than electricity from an integrated system of nuclear 
generating stations and fossil-fired stations using the same marginal 
source of fossil fuel. This conclusion may be difficult to accept 
because it conflicts with intuition. In Europe now there is a good 
case for installing more nuclear plants if what is wanted is base-load 
wer. There are also mines producing coal at higher cost than 
imported oil. The short-term economic pressure, therefore, is to 
install nuclear plants and retreat from coal. Moreover, natural gas 
from the North Sea and even LNG from distant sources is pe 
than SNG from indigenous coal is likely to be. If one believes 
indigenous oil and gas will be available in large quantities, or if one 
believes it will be possible to import oil without difficulty or political 
risk, then it is right to ignore SNG as an energy carrier; but the 
fashionable perception of the future is that indigenous production 
and/or imports will be restricted by physical shortage or political 
constraint so that, at the margin, heat will be supplied from nuclear 
fuel. In these circumstances SNG appears a better carrier of energy 
for heat than electricity. (MCW) 


35397 Energy futures for the Federal Republic of Germany: three 
scenarios. Bossel, H.; Denton, R. (Institut fuer Systemtechnik 
Innovationforschung, Karlsruhe, Ger.). Energy Policy; 5: No. 1, 35- 
50(Mar 1977). 

The examines the primary energy requirements aad the 
structure 0! energy supply system in the FRG with particular 
attention to the time up to the year 2000. The input is the assumed 
secondary energy requirements of the consumer in industry, trans- 
portation, and household-commercial, after taking into account the 
potential for energy-savings. Three scenarios are mapped out: (1) a 
standard scenario (WGER 10) corresponding to the official govern- 
ment-supported energy program; (2) a stringent energy savings 
scenario (WGER 12) corresponding to constant energy services 
after the year 1985; and (3) an intermediate scenario (WGER 11) 
which steers the middle course between the two above scenarios and 
is both technologically and economically feasible under present 
conditions. The standard scenario takes into account only moderate 
energy savings on - of the consumer and serves as an 
orientation for the two following scenarios, in which significantly 
larger savings are achieved. The question of the actual energy 
savings that can be achieved is not handled in detail, although a 
number of plausible estimates are given. In carrying out the calcula- 
tions an energy supply model developed by Bossel was used. The 
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model is a detailed linear flow network which staris with a distribu- 
tion of primary energy inputs, keeps track of the allocations to the 
various conversion processes, and ends up with the transmission of 
secondary energies to the various end users. In addition, the total 
investment and energy costs for various energy supply system struc- 


tures are calculated. 
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REFER ALSO TO CITATION(S) 33808, 33948, 35318, 35329, 
35331, 35333, 35335, 35343, 35344, 35346, 35359, 35363, 35372, 
35373, 35376, 35377, 35379, 35385, 35389, 35391, 35414, 35415, 
35417, 35421, 35425, 35427, 35458, 35461, 35583, 36220 


(FEA/T—76/514) Perspective on energy policy. Richard- 
son, E.L.; Zarb, F.G. (Energy Resources Council, Washington, D.C. 
(USA)). 16 Dec 1976. 116p. Federal Energy Administration, Wash- 


This paper focuses on the many broad energy issues currently 
confronting this Nation. It has been prepared in the hope that the 
Congress and the new Administration will assess the varied initia- 
tives that may be undertaken to resolve these issues, debate their 
effectiveness, settle their differences, and enact whatever additional 
energy legislation is necessary. It is not intended to be an exhaustive 
analysis of our energy problem, but rather, an overview of those 
areas where accomplishments have been made, those areas where 
changes are needed, and those initiatives which should be analyzed 
in greater depth. Discussed in this paper are the following issues: 
Energy Situation; Federal Regulatory Policy; Energy Conservation; 
Energy Development; Electric Utility Regulatory Reform; Nuclear 
Energy; Energy Financing; Energy R and D Prioritie*; International 
Considerations; and Federal Energy Organization. 


35399 (NTIS/PS—76/0710) Energy policy and research plan- 
ning (a bibliography with abstracts). Report for 1964—Aug 1976. 
Hundemann, A.S. (National Technical Information Service, Spring- 
field, Va. (USA)). 1976. 222p. NTIS $25.00. 

Supersedes NTIS/PS—75/630. 

Citations relative to planning for future U. S. energy needs on 
both national and state government levels are presented. The history 
and development of national and state legislation and regulations, 
Project Independence studies, and assessment of the effects of dere- 
gulation are included. Technical, economic, and environmental con- 
siderations in energy planning are covered. (This updated bibliogra- 
phy contains 217 abstracts, 125 of which are new entries to the 
previous edition.) (GRA) 


35400 (TID—27433) Energy Technologies for the West: can the 
individual's voice be heard; public participation in energy planning. 
Workshop held in San Francisco, California, 21 September 1976. 
(Energy Research and Development Administration, Washington, 
D.C. (USA)). 1976. 92p. Dep. NTIS $5.00. 

Ms. Sylvia Siegel, President, Toward Utility Rate Normaliza- 
tion, and the first of five speakers, explained that T.U.R.N. chal- 
lenges unwarranted rate increases or anti-consumer measures by 
utilities. Dr. Phillip White, ERDA AA for Fossil Energy, first 
attempts to identify the “public”; afterwards, he makes the point that 
although many of ERDA’s decisions have to be made on a technical 
basis—the voice of the “public” is not negligible, and may be 
influential, either as regards energy supplies or energy conservation. 
Ray Walters, ERDA, spoke about consumer representation in 
ERDA, a new program. The Consumer Representation Program 
began in April 1975 to assure that responsible consumer opinion is 
considered as part of ERDA's decision-making process. As far as the 
consumer is concerned, the Program will help them evaluate and 
understand and become a Yan of the energy choices that are bein; 
developed. Jim Harding, Special Advisor to Commissioner Ronal 
Doctor, California Energy Resources Conservation and Develop- 
ment Commission, feels that adequate public views are not going to 
be expressed before government agencies or administrative agencies 
“until the public has access to carefully worked-out, adequate infor- 
mation.” It was his opinion that the Federal agencies have not, over 
the past few years, been capable of supplying the information on 
which intelligent decisions can be made”; he then explained his 
statement. Thomas Graf, Environmental Defense Fund, maintained 
that all segments of the public except environmentalists and consum- 
er-interest groups are heard by decision makers in varying situations 
and places. These two groups are heard only, if at all, in court- 
houses, in Congress, and in state legislatures. Finally, questions and 
answers from a free-lance session are presented. (MCW) 


35401 (TID—27435) Interim report of the National Research 
Council Committee on Nuclear and Alternative Energy Systems. (Na- 
tional Academy of Sciences - National Research Council, Washing- 
ton, D.C. (USA)). Jan 1977. Contract EX-76-C-10-3784. 56p. Dep. 
or The f the CONAES S ropri 

urpose 0! tudy is to assess the a i- 
ate roles of nuclear and alternative energy systems in he anias 
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energy future, with a focus on the period between 1985 and 2010. 
The Study is intended to assist the American people and the legisla- 
tive and executive branches of government in the formulation of 
energy policy, by illuminating the nature of the choices the nation 
may wish to keep open in the future and by describing the actions 
and the research and development programs that may be required to 
do so. Because it is central to the Study’s charter to assess the need 
for and direction of nuclear power development, the various nuclear 
options are being considered in detail, including breeder reactor and 
associated fuel-cycle technologies. But decisions regarding nuclear 
energy cannot be made in a contextual vacuum: the time scale and 
the context in which these decisions should be made depend not only 
on the technical, social, and economic status and impacts of other 
energy-supply technologies, but also on assumptions concerning 
future levels of demand for energy and the possibilities for energy 
conservation through changes in consumption patterns and im- 
proved efficiency of the supply and end-use systems. The Study, 
therefore, seeks to relate the many important factors that impinge on 
ERDA’'s and the nation’s energy decisions and thereby on theulti- 
mate role of nuclear power. 


35402 Integration of energy policy models. Bernanke, B.; Jorgen- 
son, D.W. Cambridge, MA; Harvard University (1975). 73p. 

An integrated model is presented for the assessment of alter- 
native U. S. energy policies, based on the Inter-Industry Model 
constructed by Hudson and Jorgenson and the Natural Gas Model 
constructed by MacAvoy and Pindyck. The Inter-Industry Model 
and an outline of the computational techniques employed in imple- 
menting the model are presented first. The Natural Gas Model and 
the details of its implementation are then described. A methodology 
for integrating energy policy models is presented next; the method- 
ology imposes certain consistency requirements on alternative 
models of the same phenomena. This methodology is applied to the 
incorporation of exploration and development and wellhead price 
regulation of natural gas into the integrated energy policy model. 
Finally, four.policy simulations are presented with the integrated 
model. These simulations are the four possible combinations of 

uotas On oil imports versus no quotas and phased deregulation of 
the price of natural gas versus no deregulation. Simulation results 
support a policy of phased deregulation with no restrictions on oil 
imports. 


35403 Payments in lieu of taxes. Hearing before the Subcommit- 


Congress, Second Session on S. 3468 and H.R. 9719, August 27, 1976. 
Me ORO.” DC; Committee on Interior and Insular Affairs (1976). 


Hearings were held on S. 3468 and H. R. 9719 to consider 
payments in lieu of taxes by the Department of Interior to local 
governments as compensation for the use of public lands. Senators 
and Representatives of several Western states, where Federal land- 
holdings comprise up to 87 percent of the land, spoke in favor of the 
bill. The bill covers ten categories of Federal lands, including 
national parks, forests, wilderness areas. and land administered by 
the Bureau of Land Management. Local governments, burdened by 
lost revenues and the expense of meeting the requirements of federal- 
ly funded programs, need in lieu of tax payments in order to provide 
necessary services. Hon. John Kyl of the Department of Interior, 
while ——- that the present system of compensation is not 
uniform, objected on the grounds that straight payments of 75 cents 
~ acre would lack the land value appraisal recommended by the 

blic Land Law Commission. Mr. Kyl recommended a comprehen- 
sive study of Federal land and compensation based on formulas 
calculated from both tax revenues and benefits gained by Federal 
ownership. The bill, which would cancel all other divect payments, 
could result in a loss of revenue for some counties. The Forestry 
Service concurred with Kyl’s objections. (DCK) 


35404 Energy conversion and resource management. Hanshaw, 
M.J.; Gaddy, J.L. (Univ. of Missouri, Rolla). pp 57-64 of In Proceed- 
ings of the second annual UMR-MEC conference on energy. 
usin J.D. (ed.). North Hollywood, CA; Western Periodicals Co. 

From 2. annual UMR-MEC conference on energy; Rolla, 
Missouri, United States of America (USA) (7 Oct 1975). 

See CONF-7510146—. 

According to the authors, the most efficient use of our 
remaining chemical energy resources can be achieved by develop- 
ment of an electric energy economy. This transition cannot be made 
immediately and without technological advancement in electric cars 
and environmental protection at the generating stations and coal- 
mining facilities. For a fifty-year horizon, they envision an energy 
policy as follows: (1) encourage generation of electricity with coal, 
even at the expense of increased SO2 emissions; accelerate develop- 
ment of stack-gas scrubbing and coal-mining procedures; develop 
uses for waste heat at generating plants; (2) offer incentives for 
electrical space heating; phase out generation of electricity and 
heating with petroleum; 6) accelerate development of advanced 
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transit systems based on electric power; (5) continue develop- 
ment of renewable sources of energy and implement their use as 
economics permit. The transition from a petroleum energy economy 
to a coal-electric economy could not and should not be immediate 

troleum for energy will be necessary 


35405 Legal and political criteria for political interventions con- 
cerning energy. Michaelis, H. Energiewirtsch. Tagesfragen; 26: No. 11, 
1976). (In German). 


The two-year expertise of the Monopoly Commission which 
was recently submitted will have to be taken as an occasion to 
discuss questions a regulation of the German energy 
economy on a broad basi is text taken from a lecture held by 
author during the Landesgruppenversammlung Hessen of the Ver- 
band kommunaler Unternehmen e.V. on the Sth of October, 1976, 
describes which way the system of political interventions on the 
energy sector would have to be changed in order to improve -- 
possibly even to create -- the preconditions for realizing the goals of 
the expertise: as much competition as possible, as little state control 
as necessary. At the same time, the comments of the author show 
how energy policies can promote the economy of energy supply. 


35406 Defense industrial base: industrial preparedness and nucle- 
ar war survival. Part I. Hearings before the Joint Committee on 
Defense Production, Congress of the United States, Ninety-Fourth 
Second Session, November 17, 1976. Washington, DC; 
Joint Committee on Defense Production (1977). 226p. GPO $2.15. 
Hearings were held to examine the present status, cost, and 
mobilization potential of the defense industry. Principal witnesses 
before the committee were Hon. Jacques S. Gansler, uty Assis- 
tant Secretary of Defense for Material Acquisition, and Thomas K. 
Jones, program and product evaluation manager of Boeing Aero- 
space Co., which has conducted an independent study of the feasibil- 
ity of protecting industrial facilities from nuclear attack. Senator 
Tower spoke of the need to prevent an imbalance of world stability 
by keeping a viable defense industrial preparedness. Mr. Gansler 
that readiness plans have to be based on what are perceived 
as the most likely forms of conflict. Prestocked war material reserves 
should be adequate to sustain forces for the initial period of a war, 
while existing production lines should be able to increase output to 
cover the first year. Curtailment of defense procurement expendi- 
tures since the Vietnam War is cited as indicating a trend away from 
ness. Mr. Gansler described problems of subcontractors, 
who make less profit than prime contractors, and recommended that 
more purchases be made from the private sector. Testimony also 
covered the cost savings from foreign military sales and the status of 
civil defense preparedness. Mr. Jones expressed concern for the lack 
of emphasis on industrial survival compared with that of the Soviet 
Union. He recommended the formulation of a policy to ensure a 
survival capability of the work force. (DCK) 


35407 Energy Independence Authority Act of 1977. Communica- 
tion from the President of the United States transmitting a draft of 
proposed legislation to establish the Energy Independence Authority. 
Washington, DC; Committees on Interstate and Foreign Commerce, 
Banking, Finance and Urban Affairs (1977). 24p. GPO. 

proposed Energy Independence Authority Act of 1977 is 
designed to establish a government corporation charged with financ- 
ing and economic assistance for domestic energy source develop- 
ment and energy conservation while protecting the environment. 
The capital uirements for reaching energy independence are 
estimated at billion over the next decade. This legislation is 
expected to assume some of the new technology risk which deters 
private capital. The Act also attempts to expedite decisions by 
simplifying the regulatory process and coordinating licensing proce- 
dures. The legislation requires business, labor, and government to 
assume a ip in which each bears its fair share of the burden 
in order to achieve a national goal of energy sufficiency. The 
communication, endorsed by President Gerald Ford, outlines the 
intent and provisions of each section of the proposed Act. (DCK) 


Congress, ist Session. 
and Insular Affairs (1977). 45p. GPO. 

This report records achievements of the Committee on 
Interior and Insular Affairs in the 94th Congress. During this peri 
the committee continued its leadership role in energy policy legisla- 
tion and oversight. The enactment of the Energy Policy and Conser- 
vation Act and other measures reflect this effort. The committee's 
role has now been recognized by its designation as the Committee on 


ENERGY MANAGEMENT AND POLICY 3631 


Energy and Natural Resources, with enhanced energy jurisdiction, 
in the 95th Congress. The committee continued to devote substantial 
time and effort to its traditional responsibilities in natural resources, 
Indian, and territorial affairs. There were significant legislative 
achievements in all these fields including enactment of the Covenant 
eg for the Commonwealth of the Northern Marianas, the 
ndian Health Care Improvement Act, and the BLM Organic Act. 
Of a total of 652 measures referred to the committee during the 
Congress, 85 were reported to the senate, and 95 became law. In 
addition to this legislative record, the committee members and staff 
spent hundreds of hours in oversight hearings and studies which 
_ laid the foundation for major legislative efforts in the 95th 
gress. 


35409 Operational gaming for energy policy analysis. Saaty, T.; 
Ma, F.; Blair, P. (Univ. of Pennsylvania, Philadelphia). Energy 
Policy; 5: No. 1, 63-75(Mar 1977). 

The feasibility of an energy game is demonstrated by structur- 
ing the gaming approach to capture the interactive dynamic deci- 
sion-making process for policy-making purposes. The macro ap- 
errs provides an effective tool for defining and structuring the 

ierarchy of subsystems whose detailed interactions are developed 
through the micro approach. Work will be continued to formalize 
the system interaction rules and procedures, to incorporate a more 
comprehensive set of objectives and policies for the players in a 
gaming environment, and to bring together a wider class of ener; 
models in order to address a richer variety of policy options. 
approach to gaming is in two thrusts. The structured the 
problem on a macro scale by defining the forces controlling the 
situation, the actors and their objectives, and the scenarios i 
ing the decision environment. The result is the construction of a 
composite scenario with a characterization of its state variables and 
an account of the actors’ influence. Guided by this, the second thrust 
is to restructure the problem on a micro level in order to study the 
dynamics and sensitivity of a finer set of state variables selected for 
testing decisions. For the energy problem the micro level system 
consists of three subsystems with corresponding models. They are: 
(1) economic, with an inter-industry model consisting of three parts: 
a macroeconomic growth model, a microeconomic equilibrium 
model, and an economic input-output model; (2) energy, with a 
model of energy consumption; and (3) environmental, with a pollu- 
tion estimation model. (MCW) 


FOSSIL FUELS 
REFER ALSO TO CITATION(S) 35402 


(PB—256982) Minerals yearbook, 1973. Volume II. Area 
mineral 


35410 

reports: domestic. Annual statistics report. (Bureau of Mines, 
Washington, D.C. (USA)). Aug 1976. 817p. (BM-MYB— 
1973(Vol.2)). NTIS $21.25. 

See also PB—253655. 

Volume II, Area Reports: Domestic, contains chapters cover- 
ing the mineral industry of each of the 50 States, the U.S. island 
possessions in the Pacific Ocean and the Caribbean Sea, the Com- 
monwealth of Puerto Rico, and the Canal Zone. This volume also 
has a statistical summary chapter. (GRA) 


35411 (TID—27430) Energy Technologies for the West: the 
fossil Ww held in San Francisco, California, 21 Septem- 
ber 1976. (Energy Research and Development Administration, 
Washington, D.C. (USA)). 1976. 43p. Dep. NTIS $4.00. 
Kirk Smith, Univ. of California, Berkeley, the first of six 
ers, speculated that coal’s use will increase, and he examined 
six points in reference to coal and its environmental impacts. Marvin 
O. Young, Peabody Coal Co., expects Peabody's surface and under- 
ground coal output to be equivalent by about 1985. He reviewed the 
problems encountered by coal companies in recent years, and ob- 
serves that not very much specific or concrete has been accom- 
plished in developing the coal reserves.” Dr. Frank J. Hendel, 
California Poly State Univ., discussed some of their research on 
alternate energy sources, specifically on bituminous sandstones that 
are prevalent in California; he explained processing procedures 
above ground and in-place. He also described a coal desulfurization 
project being conducted using powdered iron, coal, and fuel oil. He 
discussed briefly the space shuttle project and a project on a Cadillac 
driven by methane. Dr. Philip C. White, ERDA, sees direct use of 
coal reaching 24 quads by the year 2000, with coal gasification and 
liquefaction moving to perhaps 14 quads; he feels shale oil produc- 
tion could reach 7 quads. Frederick Warren, U. S. Labor Party, 
Fusion Energy Foundation, says his foundation is a great supporter 
of coal but that capital must be available for the “kind of energy that 
fusion, and only fusion, can provide by the middle of the next 
decade.” Edward Remedios, Pacific Gas and Electric Co., shared 
the results of a P G and E study on manufacturing gas or generating 
electricity; coal is used specifically, both for making substitute natu- 


many years _ However, unless the transition is begun 

soon, heavier dependence — imported energy and petrochemicals 

will result; and energy sufficiency will be impossible in the near 

future. 

ties during the 94th Congress of 

Affairs. Prepared at the request of Henry M. Jackson, Chairman, 

Committee on Energy and Natural Resources, United States Senate, ; 
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gas and generating electricity. He summarized the efficiency 
m an energy standpoint, cost to the consumer, and capital require- 


ts. Finally, the audience questions and panel answers are present- 
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REFER ALSO TO CITATION(S) 33635, 33659, 33660, 33751, 
33755, 33788, 33806, 33808, 35318, 35336, 35344, 35345, 35363, 
35364, 35367, 35438, 35439, 35446, 35456 


35412 Colorado energy resources handbook. Volume I. Coal. 
Morse, J.G.; Hebb, D.H. Golden, CO; Colorado Energy Research 
Institute (1976). 60p. 

The handbook provides policymakers in Colorado with cur- 
rent and primarily factual data on the resources of the state and 
impact of technology associated with their development as a basis 
for sound decision making. The nature of the coal resource is 
examined in the first c hapter followed by chapters on exploration, 
recovery methods, capital investment estimates, coal use in Colora- 
do, technology developments affecting coal use; environmental 
impact, mining safety, manpower requirements, community impacts, 
and future observations and concerns. Future volumes in this series 
will cover oil shale, uranium, natural gas, petroleum, geothermal 
sources, solar energy, wind, and water availability for future energy- 
resource development in the state. (MCW) 


35413 How might synthetic fuels from coal affect natural re- 
sources and environment. Plass, H.J. Jr. (Univ. of Miami, Coral 
Gables, FL). pp 423-433 of In Proceedings of the second annual 
UMR-MEC conference on energy. —— J.D. (ed.). North Holly- 
wood, CA; Western Periodicals Co. (1976). 

From 2. annual UMR-MEC conference on on energy; Rolla, 
Missouri, United States of America (USA) (7 Oct 1975). 

See CONF-7510146—. 

for the U. S. substantially 

of coal. Direct combustion of without adequate 

coumineaal controls, as would occur if coal were used as a fuel 
for homes and offices throughout the country, would result in severe 
air pollution problems. Synthetic fuels from coal such as methane, 
low Btu gas, or hydrogen, when utilized by the homes and business- 
es as gas or as electricity from gas, will contribute a much smaller 
amount of air pollution. However, to make these synthetic fuels 
available, it is necessary to mine more coal than would have to be 
mined for direct combustion, as the conversion processes all have 
energy losses. It is also necessary to make more extraction equip- 
ment, more fuels processing equipment and more distribution equip- 
ment which places a heavier burden on mineral resources, with 
associated added requirements for energy to make the equipment. 
This paper explores the effects on energy resources and the environ- 
ment by carefully taking account of extra coal needed, extra equip- 
ment required, and the associated environmental costs due to all 
forms of pollution resulting from the mining operation, conversion 
of coal to synthetic fuels, and the combustion of the synthetic fuels. 
Resource depletion and environmental impact are compared for the 
present system and a synthetic gas system which provides all of our 
electric power. 
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REFER ALSO TO CITATION(S) 33660, 33828, 33829, 33830, 
33831, 33832, 33833, 33933, 33950, 33951, 33952, 35318 


35414 (AD-A—028478) American security and the international 
energy situation. Volume I. Introduction and summary. Final report. 
Arad, U.B.; Smernoff, B.J. (Hudson Inst., Inc., Croton-on-Hudson, 
N.Y. (USA)). 15 Apr 1975. Contract MDA903-74-C-0286. 4lp. 
(HI—2239-RR-Vol-1). NTIS $4.00. 

See also Volume II, AD-A—028479. 

This report sets down the results of research on some of the 
significant problems relating to energy and national security. The 
emphasis taken by this study goes beyond the more obvious first- 
order issues, previously analyzed. It deals with less obvious but 
increasingly important problems, Bammer 3 (1) the relationship of 
the security of oil supplies to —— market conditions in the past 
and in the future; ri the more aa question of access to non-oil 
global resources ‘and U.S. policy; (3) the scope of oil revenues for 
domestic’ and foreign investment and patterns of economic devel 
ment and investment in Middle East oil producing countries; ‘and (4) 
the relationship of energy and American economic security and 
— implications for security and foreign policy p omy 


(AD-A—028479) American security and the international 
energy situation. Volume II. World energy and the security of supply. 
Final report. Arad, U.B.; Smernoff, B.J. (Hudson Inst., Inc., Croton- 
on-Hudson, N.Y. (USA)). 15 Apr 1975. Contract MDA903-74-C- 
0286. 398p. (HI—2239-RR-Vol-2). NTIS $10.75. 
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See also Volume III, AD-A—028480. 

In this volume the primary intent is to uncover the objective 
functional relationship between import and export dependencies as 
they affect the reliability of supply in the past and the future. Until 
recently, under the aegis of American hegemony, and due to the role 
the oil multinationals played, both oil-exporting and oil-importing 
countries exhibited a sufficiently high degree of dependence on the 
trade in oil to bring about a symmetry in their reciprocal conditions. 
The manipulation of oil supplies during the 1956-57 and 1967 Middle 
East crises was ineffective as an instrument of et et influence 
due to the particular balanced form of interdependence. Be ag in 
1970, the rise of OPEC against the background of American dec 
disrupted the fragile symmetry and caused a widening or pa 
between oil importers and exporters. The scope of remedial policies 
to restructure the energy system so as to enhance its security is 
surveyed in the last two chapters. Two cooperative strategies are 
analyzed: horizontal multilateralism and vertical bilateralism. The 
study concludes that either of two unilateral approaches are more 
likely to characterize future events in the energy area than complex 
cooperative arrangements. (GRA) 


35416 (AD-A—028499) American security and the international 
energy situation. Volume IV. Collected papers. Final report. Arad, 
U.B.; Smernoff, B.J. (Hudson Inst., Inc., Croton-on-Hudson, N.Y. 
(USA)). 15 Apr 1975. Contract MDA903-74-C-0286. 246p. (HI— 
2239-RR-Vol-4). NTIS $8.00. 

See also Volume III, AD-A—028480. 

Contents include: Beyond the Door -- U.S. Policy and 
Access to Global Resources (Rept. no. HI-2148-DP); Averting Eco- 
nomic Warfare in Raw Materials -- U.S. Agriculture as a Blue Chip; 
Changing American Foreign Policy in the Middle East -- An Analy- 
sis (Rept. no. HI-2195/2-P); Iraq as a Soviet Proxy on the Persian 
Gulf in the Next Decade a. no. HI-2168-P); and Energy in the 
Third World (Rept. no. HI- P). (GRA) 


35417 > Petroleum: a vital link in national secu- 
rity. Student essay. Brna, T.G. a Carlisle Barracks, 
Pa. (USA)). 13 Feb 1976. 34p. NTIS $4.00 
This study explores the effect of petroleum on bn national 
security of the United States under possible peacetime and wartime 
environments of the next decade. A literature survey, using sources 
from computer searches, served as the research method. The nation- 
al security of the United States is vitally dependent on petroleum, its 
major source of consumed energy, and this dependency is increasing 
as imports continue to rise. By 1980 Middle East sources will replace 
traditional Western Hemisphere sources as major suppliers of petro- 
leum. Peacetime interruptions in oil imports can effect economic 
recessions as shown by a relationship between oil consumption and 
the Gross National Product. These interruptions would not preclude 
— for military requiremerits. Under conventional war in 
estern Europe, the petroleum supplies for military requirements 
are adequate but diversion from civilian sectors may cause serious 
—- Petroleum from the United States to NATO countries for 
uirements during wartime is uncertain, being related to the 
cael the involvement and the success of compensatory measures 
affecting these environments. The United States requires a strong 
military capability to rotect its oil import supply lines and a viable 
energy policy for achieving self-sufficiency in energy to enhance 
ecomonic and national woe ay (Author) (GRA) 


35418 (ORNL/Sub/87989—75/1) Preliminary 
and future oil and 


thick rock salt and shale deposi Michigan, Ohio, 
and western oa York as of December 1975. (Netherland, Sewell and 
Associates, Inc., Dallas, Tex. (USA)). Dec 1975. Contract W-7405- 
ENG-26; SUB-78X-879891. 54p. Dep. NTIS $4.50. 

A preliminary investigation is reported of those areas of the 
—— basin and the Ohio-Pennsylvania-western New York por- 

the Appalachian basin that are underlain by thick beds of 

eed > and certain shale deposits for the overall purpose of 
locating general areas where present and/or possible future oil and 
gas development would not interfere with possible storage of radio- 
active waste. Some of the more pertinent factors included are: (1 
location of the present oil and gas fields in the areas of interest; (2 
general geology, including structure, stratigraphy, and general thick- 
ness of the sediments above and below the thick salt beds and shale 
deposits; (3) trends indicated by past and present oil and gas develop- 
ment as well as the indicated trends of possible future oil and gas 
development throughout the areas of interest; (4) density and depth 
of holes drilled in the search for oil and gas and the effect these holes 
might have on use of the thick beds of salt and shale deposits as 
possible storage sites for radioactive waste material; and (5) general 
areas where past, present, and/or possible future oil and gas develop- 
ment would not interfere with possible storage of radioactive waste 
in such salt beds and shale deposits underlying the major portion of 
the Michigan basin and that portion of the Appalachian basin found 
in Ohio, Pennsylvania, and western New York. Also, included in this 
report is a brief discussion of the oil and gas potential of (1) the 
Triassic Red Beds of the U.S. Eastern Seaboard; (2) the Pierre 
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Shales of Colorado, Wyoming, Montana, and portions of North and 
— Dakota; and (3) the Nevada Test Site Area of Nevada. 34 
erences. 


35419 (P—5717) Oil entitlements program and its effects on the 
domestic refining . Chapel, S.W. (Rand Corp., Santa Monica, 
Calif. (USA)). 1976. 12p. Rand Corp., Santa Monica, CA. 
It has been hypothesized that entitlements increased crude oil 
imports and decreased refined-product imports. The empirical tests 
summarized in this paper —— the hypotheses. There are several 
implications. First, it is doubtful that individual refiners realized that 
the collective behavior of the industry would eliminate the subsidy. 
They acted as though the subsidy was there. Second, eliminating the 
entitlements program will reduce crude oil imports and increase 
age = imports for all products except distillate fuel oil. Statistical- 
, distillate oil does not appear to have been affected by the 
incentives of the entitlement program. Finally, because most prod- 
ucts appear to have responded to entitlements, removing entitle- 
ments will affect the supply from the domestic refinery industry. 
Therefore, if there are any product markets with an insignificant 
amount of imports, eliminating entitlements ‘would cause a shift in 
the supply/demand situation and prices could change some. 


35420 (PB—259944) Petroleum market shares: regional sales of 
No. 2 distillate fuel oil to ultimate consumers 1972 through 1975. 
(National Energy Information Center, Washington, D.C. (USA)). 
Jul 1976. 17p. (FEA/B—76/371). Dep. NTIS $3.50. 

This report presents regional results of the Federal Ener; 
Administration (FEA) survey of firms that sold distillate and oe u- 
al fuel oil to ultimate consumers during the period January 1, 1972 
through December 31, 1975. The survey covers the sales of No. 2 
distillate fuel for home heating, commercial, and miscellaneous in- 
dustrial fuel applications. Sales of No. 2 diesel fuel for highway use 
by refiner-marketers are included. Since the survey was designed 
primarily to monitor market shares in the critical heating oil market, 
independent truckstop operators were not surveyed; their diesel 
sales, therefore, are not represented in the survey results. The survey 
results, however, establish a consistent time series for measuring 
trends in the market share position of refiner-marketers versus inde- 
pendent fuel oil distributors in the No. 2 distillate market. 


35421 Impact of alternative policies to reduce oil imports. 
Wright, B.D.; Jorgenson, D.W. Cambridge, MA; Harvard Universi- 
ty (1975). 14p. 

Three alternative methods that might be chosen to reduce oil 
imports are examined, using the long-run DRI inter-industry energy 
model developed by Edward A. Hudson and Dale W. Jorgenson. 
These alternatives (Al, A2, A3) are compared with a “current 
=, case. All cases assume a “pessimistic” price of $11.00 per 

el for imported oil, in 1974 dollars, for all years to 1985. Under 
Al the price controls on “old oil’ are removed. The average cost of 
crude to refiners rises to reflect this change, and the price of refined 
products also increases. Under A2 the quantity of oil under price 
controls is decreased at a straight-line rate of 12 1/2 percent a year 
so that the average cost of crude to refiners and the prices of refined 
products are higher than under the current policy case, but lower 
than under Al. In addition, the price of gasoline is increased by a 
-gallon tax. Under A3 an import “fee” (equivalent to a tariff) of 
2.00 a barrel is imposed on all oil imports, starting immediately and 
the price of old oil is decontrolled. The “current policy” case is a 
“no change” policy. The price of “old oil” continues at its present 
level in current dollars with the quantity of old oil declining at an 
estimated rate of ten percent per year. The price of imported 
petroleum is $11.00 in constant 1974 dollars. However, the price of 
refined products reflects an average cost of crude to cia of 
below eleven dollars, since a large quantity of domestic production 
is at the controlled price. (MCW) 


35422 Systems analysis in the petroleum industry. Burchard, 
H.J. (Mineraloelwirtschaftsverband e.V., Hamburg (Germany, 
F.R.)). VDI (Ver. Dtsch. Ing.) Ber.; No. 262, 107-111(1976). (in 


). 

From Fundamentals and applications of systems analysis as a 
rational aid for economy, state, and research; Bonn, Germany, F.R. 
(9 Nov 1976). 

5 refs. 

Possibilities for application and practical applications of sys- 
tems analysis in the field of the petroleum industry are investigated, 
whereby systems analysis in this context is understood as the system- 
atic application of scientifically founded planning and management 
methods to complex systems in theory and practice. 


Economics of oil and gas for use in California. Clark, S.H. 
155-170 of In California energy: the economic fi San 
rancisco; Federal Reserve Bank of San Francisco (1976). 
The roles of several non-nuclear sources in California's 
energy picture are discussed. In analyzing price trends, Clark rejects 
the argument that oil-exporting countries will suddenly i 


y increase 
prices again, but he also questions the opposing view that the cartel’s 


ENERGY MANAGEMENT AND POLICY 3633 


ice-fixing arrangement will soon collapse and bri prices. 
He argues, however, that although oil supplies will be available, 
prices will be higher due to higher U. S. production costs and 
continued supply restrictions imposed by the oil exporters. Clark 
concludes that wp. od electricity prices resulting from this situa- 
tion would place California's industries at a competitive disadvan- 
tage, which could be increased if nuclear power were unavailable. 


35424 Impact of the transportation of petroleum 
the northeastern Pacific Ocean. Clark, R.C. Jr. (National Marine 
mo ies Service, Seattle). Mar. Fish. Rev.; 38: No. 11, 20-26(Nov 
Petroleum and other hazardous chemical products are 
shipped in large amounts over the waters of the northeastern Pacific 
Ocean and along its coastal waterways. The variety and quantity of 
these toxic materials moving across the oceans are steadily increas- 
ing in response to expanding industrial needs. Spills and other 
accidental discharges of such materiais can seriously impair water 
quality at sites near or remote from the sources of discharge. Since 
petroleum makes up nearly 95 percent of the bulk of hazardous 
cargo moved in the northeastern Pacific, this discussion is concerned 
with the magnitude and impact of petroleum and its products on the 
water quality and the living marine resources. In the last two 
decades, the markets for petroleum products have increased in size 
while the production of crude oil in the southwestern United States 
has decreased. ey ae it has become expedient to build new 
refineries nearer the developing markets, and it has become neces- 
sary to transport crude oil greater distances from domestic and 
foreign oil fields by pipelines and supertankers. Chemical, physical, 
and biological fates of oil in the marine environment are discussed, 
and the potential effects of oil pollution on marine resources are 
“cw t effects on fisheries are summarized specifically. 


35425 Regulation of domestic crude oil prices. Printed at the 
request of Henry M. Jackson, Chairman, Committee on Energy and 
Natural Resources, United States Senate, 95th Congress, Ist Session, 
March 1977. Washington, DC; Committee on Energy and Natural 
Resources (1977). 243p. GPO. 

The Energy Policy and Conservation Act (EPCA, Public 
Law 94-163) which the President signed on December 22, 1975, 
established a policy with respect to the prices governing first sale 
transactions for domestic crude oil. This policy directed the Presi- 
dent to establish price ceilings for such oil under anthority which 
would extend through April 1979. The act also directed the Presi- 
dent to provide the Congress with a report on February 15, 1977, 
describing the impact of this policy, as implemented by the executive 
branch, on the domestic economy and on the supply of crude oil and 
refined petroleum products. On February 23, 1977, this report was 
transmitted to offices of the Senate Committee on Energy and 
Natural Resources. In August 1976 the Congress and the 
President signed the Energy Conservation and uction Act 
(ECPA, Public Law 94-385). This act amended the EPCA pricing 
policy. On March 15, 1977, the Federal +~ 4 Administration 
transmitted the President's proposal together with supporting find- 
ings and analyses. This proposal, energy action No. 11, would 
establish the post-ECPA rate of escalation of 10 percent per annum 
as a minimum rate of increase for the remaining 2 years of manda- 
tory controls. In order to provide members of the committee, the 
Congress, and the public with access to the background material 
prepared by FEA in support of the Administration’s crude oil 
pricing proposals, Sen. Jackson asked that the report transmitted to 
the committee on February 23, 1977, the FEA’s findings and analy- 
ses in support of energy action No. 11 and selected supplementary 
material be assembled in this Committee print and le available. 


35426 Cold water on North Sea oil reserves. Wall, C.; Dawe, R. 
(Imperial Coll. of Science and Tech., London). New Sci.; 73: No. 
1039, 407-408(17 Feb 1977). 

If misconceptions over the extent of North Sea oil reserve 
and the impact of enhanced-recovery techniques continue, the au- 
thors feel that Britain, the petroleum industry, and consumers will all 
suffer as a result of exaggerated expectations. The process of estimat- 
ing reserves involves multiplying one unknown (total oil in place in 
the reservoir) by another unknown (the fraction of oil that can be 
recovered) and can only yield a range of possible values classified as 
ae ype| probable, and possible. Investments are justified only on the 

is of proven reserves, although a ble and possible reserves 
must be included in development plans. Another misconception is 
that wells must be drilled in all parts of a reservoir, but only 
optimum placement of wells is needed. There is no certainty in the 
belief that recovery of additional oil will follow added investment 
and there would be no way to trace extra recovery to the extra 
funds. The relationship of production rates to ultimate recovery is 
not fully understood, but even with the best management most 
reserves have a 30 percent recovery factor. Pressure maintenance 
schemes can increase that figure to as high as 50 percent. A success- 
ful field-scale method has not been developed for recovering residual 
oil, but research is underway on oil-trapping phenomena, emulsifica- 
tion, solubilization, and displacement processes. (DCK) 
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35427 Offshore petroleum resources: a review of UK policy. 
Cochrane, S.; Francis, J. (Heriot-Watt Univ., Edinburgh). Energy 
Policy; 5: No. 1, 51-62(Mar 1977). 
The goals of UK offshore oil and gas policy as stated in the 

1974 White Paper are to secure a fairer share of profits for the 
nation, to maximize the gains to the balance of payments, and to 
assert greater public control. The pe of this paper is to assess 
the extent to which these goals will be realized under current policy 
measures. There are apparently three goals behind the objective of a 
fairer share of profits: efficiency, that is, the desire to increase the 
material standard of living by obtaining oil at minimum cost in real 
resources; external stability, the desire to maximize the gain to the 
balance of payments; and equity, the desire to secure a more equita- 
ble distribution of income. The ultimate goals behind the desire for 
greater public control appear to be security of living standards and 

ibly an increase in gross domestic product. The main policy 
instruments employed to achieve the objectives are fiscal and pricing 
measures, depletion control, and participation. 
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REFER ALSO TO CITATION(S) 33987, 33988, 33992, 35418, 
35423, 35427 


35428 (EPRI-EA—201) Comparative state-of-the-art assessment 
of gas supply modeling. Final report. Ciliano, R.; Limaye, D.R.; Hu, 
S.D. (Mathematica, Princeton, N.J. (USA)). Feb 1977. 643p. Dep. 
NTIS $16.25. 

This report presents a state-of-the-art com) n of twelve 
major gas-supply-modeling efforts as categorized into three general 
classifications, namely: (1) structural models of resource economics; 
(2) pure econometric models; and (3) resource base-geologic models. 
In addition to the model-by-model assessments presented in Part III 
of the report, Parts I and II provide a rather detailed discussion of 
the natural-gas-supply sector to give the reader some background 
and perspective into the importance of natural gas in the domestic 
energy economy and the pattern of evolution that has significantly 
influenced the industry’s current composition and condition. In 
particular, Part III defines the elements of the gas-supply process as 
well as the chronology of gas-supply-modeling efforts and the char- 
acteristics that distinguish them. Part IV summarizes and reinforces 
the observations presented for each model individually in Part III 
and presents a concise reiteration of model strengths and weaknesses, 
alternative projections and forecasts, and the implications of these 
methodologies for future research and policy analysis. Part V con- 
cludes with a succinct statement concerning the current “state-of- 
the-art” and recommendations for next steps to be taken in future 
research efforts in this area. 70 references. 


35429 Economic and managerial basis of marketing in the gas 
industry. Kulhavy, E. fuer Sozial- und 
Wirtschaftswissenschaften, Linz (Austria)). Gas- Wasserfach, Gas- 
Erdgas; 117: No. 11, 479.483(Nov 1976). (In German). 

All levels of management have to put into effect the functions 
of marketing. In order to do this, the staff has to be appropriately 
selected and motivated, the capital must be sufficienty large, conse- 
quent management planning is required, the undertaking itself must 
be optimally organized, and a communication system must be cre- 
ated in which all levels of management have sufficient contact. 


35430 Gas marketing today. Seubert, F. (Badische Gas- und 
Elektrizitaetsversorgung A.G., Loerrach (Germany, F.R.)). Gas- 
a Gas-Erdgas; 117: No. 11, 483-486(Nov 1976). (In 


1 

In Baden-Wuerttemberg, the gas output from 1965 to 1974 
increased fourfold, while the market potential was exploited only 
partly in the areas of household, heating, and industry. Marketing, as 
regards gas, with the aim of increasing the number of gas-burning 
appliances in those regions where a gas pipe network already exists 
is the most pressing problem. Incentives in the form of better tariff 
rates and help in industrial application by experienced and expert 
advisers guarantee in the future better marketing of natural gas and 
additional marketing opportunities. In departments and areas of 
management, the regional marketing boards of VGW Baden-Wuert- 
temberg and the Gasversorgung Sueddeutschland GmbH want to 
motivate all gas firms into increasing their marketing activities. 
H.; Koenig, W. (Ruhrgas A.G., Essen (Germany, F.R.)). Gas- Was- 
serfach, Gas-Erdgas; 117: No. 11, 492-497(Nov 1976). (In German). 

5 figs.; 3 tabs.; with refs. 

Gas offers, to quite a special extent, the possibility of adjust- 

ing heat production flexibly and optimally to heat requirements. 
Seen practical possibilities for conserving energy are described, 
e.g., decrease in loss through forced inactivity of gas-consumptive 
devices, building construction to decrease energy consumption, opti- 
mal layout of centers requiring greater heating, multiple utilization 
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of energy through heat recovery plants, etc. and so on. Through the 
devices and tec planning, rational operation and t 


OIL SHALES AND TAR SANDS 


REFER ALSO TO CITATION(S) 33659, 33674, 34008, 34017, 
34054, 35418 


35432 Oil shale R and D: a Bureau of Mines Utter, S. 
(Bureau of Mines, Denver). pp 286-287 of In Proceedings of the 
second annual UMR-MEC conference on energy. Mor; J.D. 
(ed.). North Hollywood, CA; Western Periodicals Co. (1976). 

From 2. annual UMR-MEC conference on ener; 
Missouri, United States of America (USA) (7 Oct 1975). 

See CONF-7510146—. 

This paper outlines the work that the Bureau of Mines is 
doing in oil shale mining research to enhance production goals. It 
describes the results of the first year’s contract research program and 
the plans for the future. The objectives of the program are to 
develop, test, and demonstrate improved low-cost mining and waste- 
management methods and equipment that are capable of producing 
the large tonnages of oil shale and shale oil needed by the 1980's. 
The immediate objectives of the program are to assess the technical 
and economic feasibility of various surface and underground mining 
methods and of modified in-situ extraction systems, evaluate the 
mineral resources, and determine the environmental impacts of an oil 
shale mining industry. (MCW) 


HYDROGEN AND SYNTHETIC FUELS 


REFER ALSO TO CITATION(S) 33659, 33660, 34199, 34204, 
35396, 35411, 35590 


35433 Future transport fuels. Chapman, P.; Charlesworth, G.; 
Baker, M. Crowthorne, Eng.; Transport and Road Research Labora- 
tory (1976). 213p. 

This study by the Energy Research Group at the Open 
University examines the demand for energy, particularly fuel for 
road transport, in the United Kingdom over the next 50 years. It 
concentrates on the year 2025, when oil supplies are assumed to be 
exhausted, and investigates the availability of alternative fuels for 
road transport against a chosen supply and demand scenario. The 
likely choice is shown to be between a synthetic liquid fuel from coal 
or the widespread use of battery cars. With the particular assump- 
tions chosen by the authors, the battery car solution is seen as 
preferable on primary energy and cost grounds. However, there is 
considerable discussion of the many uncertainties that could not be 
included in the analyses but may well reverse this tentative conclu- 
sion. They include the need to develop an advanced battery, the 
development of an international market for the products of an 
electric vehicle industry and the need to postulate no source of 
cheap coal to make synthetic liquid fuel. 


35434 Alcohol-assisted hydrocarbon fuels: a comparison of ex- 
haust emissions and fuel consumption using steady-state and dynamic 
engine test facilities. Bushnell, D.J. (Univ. of Missouri, Rolla); Si- 
monsen, J.M. pp 169-181 of In Proceedings of the second annual 
UMR-MEC conference on energy. Morgan, J.D. (ed.). North Holly- 
wood, CA; Western Periodicals Co. (1976). 

From 2. annual UMR-MEC conference on energy; Rolla, 
Missouri, United States of America (USA) (7 Oct 1975). 

See CONF-7510146—. 

This paper presents experimental data which exemplifies the 
differences in emission level testing on internal combustion engines 
when dynamic engine tests are used instead of steady-state engine 
tests. A com m of the two test methods is made using hydrocar- 
bon fuels with varying amounts of methanol. Emissions measured 
include the nitric oxides, unburned hydrocarbons, and carbon mon- 
oxide. Emission levels and fuel consumption are — for the 
various volumetric percentages of methanol in the fuel. Of special 
* ificance are the different trends the emission levels establish 

subjected to a dynamic engine test as compared to the results 
for the steady-state tests. Dynamic tests provide a realistic auto- 
mobile simulation (accelerations and decelerations) while maintain- 
ing the laboratory testing accuracy. (auth) 


35435 Nuclear power for the production of synthetic fuels and 
feedstocks. Steinberg, M. (Brookhaven National Lab., U NY). 
Contract E(30-1)-16. Energy Policy; 5: No. 1, 12-24(Mar 1 

Based on paper presented at Eleventh Intersociety Energy 
Conversion Conference, Lake Tahoe, Nevada, 12— 

The generation of heat, electricity, and h is an inter- 

mediate step in achieving the goal of a synthetic fuel 
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and feedstock economy. The value of carbonaceous raw materials 
for conversion to premium-grade synthetic fuels and feedstocks is 
greater than burning them for their heat value alone. The generation 
of hydrogen and oxygen by electrolytic decomposition of water 
using off-peak nuclear power provides a powerful process system to 
convert all forms of us material to synthetic hydrocar- 
bons. Coal, municipal solid waste, and biomass can be converted to 
methanol and synthetic gasoline with approximately a 50% improve- 
ment in carbon utilization efficiency by supplying nuclear-electrolyt- 
ic oxygen to the bf ey ey step and hydrogen to make up the 
synthesis m blast furnace steel operations can serve as a 
valuable eS source of synthetic fuel when combined with nuclear 
hydrogen while using oxygen in the blast furnace to increase steel 
ped and enrich top gas. Ultimately, atmospheric and aquatic 
could be an environmentally acceptable renewable source of 
carbon for conversion to carbonaceous fuels and feedstocks. Con- 
a power plants to vide peaking capacity and 
i off-peak power for producing synthetic carbonaceous fuel 
could fairly quickly be cheaper than imported oil. Estimates indicate 
that, under 1985 escalated conditions, a 1000-MWe off-peak nuclear 
power plant assisting a 4000 tons/day coal conversion plant could 
te 26,000 bbi/day synthetic gasoline at a cost of 66c/gallon, 
g even with $20/bbI oil. This plant looks more economical 
than a conventional coal conversion plant under the same assump- 
tions. The total capital cost for producing one million barrels at med day 
of synthetic gasoline is likely to be less than for new oil exp! 
and refined-fuel production facilities. 


ELECTRIC POWER 


REFER ALSO TO CITATION(S) 35342, 35362, 35365, 35366, 
35377, 35380, 35393, 35396, 35463 


35436 (EPRI-EA—318-SR) Proceedings of the workshop on 
analysis of 1974 and 1975 power growth. Searl, M.F.; Halter, A.N. 
(Electric Power Research Inst., Palo Alto, Calif. (USA)). Dec 1976. 
323p. (CONF-760595—). Dep. NTIS $9.75. 
From Workshop on analysis of 1974 and 1975 er growth; 
Chicago, Illinois, United States of America (USA) (19 yt 1976). 
The papers in this volume examine the causes of the low rate 
of growth in electric pone output in 1974 and 1975. The subject is 
examined at various levels of aggregation by persons with various 
institutional affiliations includ: -_ individual electric utilities. Per- 
growth in these years is provided 
by papers from a firm of economic consultants to the utility industry, 
by power equipment manufacturers with a major stake in the growth 
the industry, by a regional electric reliability council representa- 
tive, by a member of the staff of the Federal Energy Administration, 
and by an econometrician from the Electric Power Research Insti- 
tute. The relationship between electricity output and the index of 
industrial production is discussed in a paper by a member of the staff 
of the Federal Reserve Board. The microstructure of 1974-1975 
growth is presented in 15 papers by electric utility authors. 


35437 (EPRI-EM—264(Vol.3)) Assessment of energy storage 
systems suitable for use by electric utilities. Volume III. Final report. 
(Public Service Electric and Gas Co., Newark, N.J. (USA)). Jul 
1976. Contract EY-76-C-02-2501. 112p. Dep. NTIS $5.50. 

This volume provides an expanded treatment of the material 

on conventional ont underground pumped hydro found in Volume 
II of this report. Hydro pumped storage is a commercial reality. 
Many plants have been built and their costs and characteristics are 
well known. Nevertheless, there is a need for further research and 
study, with respect to underground pumped 
The possibility of using excavated caverns or abandoned mines 
the lower reservoir in a pumped storage system opens up « plcencelh 
ties for use of heads and possibly larger capacities. It also 
extends the area in which hydro pumped storage might be economi- 
cally developed, and at the same time has environmental advantages. 
This report describes the current state of development for both 
conventional and underground pumped hydro and characterizes for 
each typical, or ex unit sizes, head, efficiency, charge/dis- 
charge ratio, re! ity and availability, storage capacity, turnaround 
time, life, and siting potential. Principal findings are that: hydro 
pumped storage is a well-developed, mature technology; where 
suitable sites are available for two surface reservoirs, no technical 
obstacles exist to impede implementation; underground reservoirs 
may extend the areas where hydro pumped e can be used; and 
further development of high head equipment will desirable for use 
in high head underground plants. 
nuclear and coal-fired power plants. Blake, C.; Cox, D.; Fraize, W. 
(Mitre Ae (USA)). Sep 1976. Contract E(49-18)- 
2453. 39p. 

the request of ERDA/Fossil Energy, MITRE collected 
and analyzed available data on projected and actual power plant 
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costs for nuclear and coal-fired A total of twenty. 
references were found to contain relevant data. Included were the 
annual FPC reports on Steam-Electric Plant Construction Costs and 
Annual Production Expenses, several of the WASH reports (includ- 
WASH-1345) published by the AEC, and ERDA/AEC forms 
Hb-2s4 which report nuclear plant capital cost data. Data on 
projected and actual capital costs for specific coal-fired plants were 
obtained via direct contact with individual utilities. M then 
tabulated the Pp rojected and actual cost data, identifying plant type, 
size, on-line date, and the data for which the cost estimates are 
we a The objectives of this brief study were: a 1) to compare 
and actual costs for both nuclear and coal-fired power 
lants for start of operation dates in the period 1967 through 1975; 

Pl to compare cost projection accuracy for nuclear and coal- 
power plants; and (3) to examine, in particular, fe mie vs actual 
costs for a common start-of-operation date, allowing for variable 
construction start dates due to the difference in construction time for 

the two types of power plants. (MCW) 


35439 (FEA/G—76/428) Electric utility coal consumption and 
generation trends, 1976—1985. (ICF, Inc., pet ag = D.C. (USA)). 
Nov 1976. 48p. Federal Energy Administration, 

In 1975, electric utilities accounted for .--- million 
tons or 73 percent of total domestic coal consumption, a dramatic 
increase of 45% since i955. For these and other reasons, well- 
founded estimates of future coal consumption for electricity genera- 
tion are becoming increasingly more important to a number of 
interested parties including utility planners, coal producers, govern- 
ment policy makers and environmentalists. As demonstrated by 
“Demand for Coal for Electricity Generation, 1975-1984” ~ 245 
216, EAPA 2:0988) completed last year for the FEA Office of Coal, 
the annual reports of the nine Regional Electric Reliability Councils 
to the Federal Power Commission on the status of their respective 
Bulk Power Supply Programs provide much of the basic data 
necessary for —— such a detailed utility coal consumption 
forecast. The purpose of this study is to update last year’s effort 
based on the regional councils’ Apuil 1, 1976 submissions. Included 
in this update are a reexamination of the future trends in generation 
requirements and capacities implicit in the councils’ data and new 
forecasts of utility coal consumption under alternative electricity 
demand growth assumptions. 


Summary of proceedings. (Federal Ener; 
ton, D.C. (USA)). Jul 1976. 28p. (CO 
tion, Washington, DC. 

From Electric utility finance wo: 
of Columbia, United States of America (USA (20 Jul 1976). 

On July 20, 1976, an Electric Utility Finance Workshop was 
held in Washington, D.C. Participants included individuals from the 
privately and publicly owned sectors of tne electric utility industry, 
the financial community, the legal community, State regulatory 
bodies, and the Federal Energy Administration. The participants are 
listed in Attachment A. The purpose of the workshop was to 
delineate the key problems in the area of electric utility finance and 
to develop a Federal agenda for dealing with these problems. Two 
discussion papers (listed on Attachment B) were provided as back- 
ground, one reviewing alternative approaches to joint utility owner- 
ship and operation of generating facilities and the other providing an 
overview of investor-owned electric utility financing. Remarks made 
by Workshop participants are included in this summary. 


35441 (LA—6720-PR) ey es for the analysis of the im- 
pacts of electric power production in the West. Executive summary of 
the first annual report. Ford, A.; Lorber, H.W. (Los Alamos Scientif- 
ic Lab., N.Mex. (USA)). Jan 1977. Contract W-7405-ENG-36. 27p. 
Dep. NTIS $4.00. 
This report describes the progress achieved in the first year of 
a project to develop methodologies for analyzing the impacts of 
electric power production in the West. The project objective is to 
design a computer-based tool to help decision makers analyze some 
of the crucial environmental, social, and economic impacts—particu- 
larly the se impacts which involve conditions that are unique 
to the West: the boom town impacts that result from the construc- 
tion and operation of power plants near small, isolated towns in the 
ly populated West; and the reduction in visibility caused by 
fossil-fuel emissions from per plants operating in the pristine 
West. Additional impacts that have been addressed include public 
health effects from fossil-fuel pollutants, occupational health and 
safety, and the risk of accidental release of radioactive pollutants 
from nuclear power plants. The scale along which most of these 
varied impacts are compared is dollars. As an example, the report 
includes a demonstration showing how the methodologies can be 
used to calculate im associated with the 1985 expansion plan of 
the electric stiities belonging to the Western Systems Coordinating 
Council (WSCC). 


Administration, Washing- 
-760748—). Federal Energy 


35442 Bonneville agency pricing and electric power utilization. 
Shapiro, D.L. Q. Rev. Econ. Bus.; 16: No. 4, 19-34(Win 1976). 


3636 ERDA ENERGY RESEARCH ABSTRACTS 


This study concludes that the revenues of a large public 
agency that generates and markets electric power has failed to cover 
its estimated social costs as required by law. Accounting costs were 
adjusted to include omitted items of social costs in one revenue-cost 
comparison. Incremental revenues and costs were also compared. A 
Giell comestnon used independent estimates of social costs on 
the opportunity costs incurred by not shipping the power to sur- 
souniis regions over existing transmission facilities. An estimate 
was made of the power that would be conserved by eliminating the 
underpricing and a simulation study estimated the postponement in 
the construction of new generating facilities that the conserved 
power would make possible. 26 references. 


35443 Experiments in seasonal-time-of-day pricing of electricity 
to residential users. Wenders, J.T.; Taylor, L.D. (Univ. of Arizona, 
Tucson). Bell J. Econ. Manage. Sci.; 7: No. 2, 531-552(Aut 1976). 

A number of experiments designed to test the feasibility of 
seasonal-time-of-day pricing are currently under way in the United 
States. This paper addresses some of the problems that these experi- 
ments are likely to encounter, and describes a methodology for 
measuring the welfare benefits and costs from STD pricing. The 
importance of a well-articulated model of consumer demand as part 
of the design of an experiment is stressed. It is suggested that, in the 
southern and southwestern parts of the country, realistic seasonal 
differentials may exhaust most of the welfare benefits of moving to 
marginal-cost pricing. 


35444 Estimating peak and off-peak marginal costs for an electric 
power system: an ex ante approach. Scherer, C.R. (Univ. of Califor- 
gee Angeles). Bell J. Econ. Manage. Sci.; 7: No. 2, 575-601(Aut 
1976). 
This paper proposes and implements an ex ante approach to 
estimating thermal electric power system long-run average and 
and off-peak marginal costs subject to pollution-emission constraints. 
Mixed-integer programming is used as a framework for a static, cost- 
minimizing model of system capacity and _——_ costs incurred in 
meeting loads that vary with time and geographic location. The 
model assumes multiple-generating technologies can be used to meet 
system loads. Transmission and losses are explicitly considered in 
is transshipment mathematical program. The model is implemented 
for the system of the New York State Electric and Gas Corp. 
Results show that peak marginal costs at a particular location in the 
system are three to four times system average costs and can be more 
ten times as great as base-load marginal costs. Marginal costs 
during a icular demand period vary by as much as 30 percent 
from one load center to another in the system. System overage total 
costs increase (with output) when new steam plants are all coal-fired, 
but decrease when they are nuclear-fueled. en the most restric- 
tive pollution standards are imposed, system average total costs are 
approximately 25 percent higher than when no standards are im- 
posed. These results provide substantial empirical evidence in su 
- of the case for time-specific rates based on marginal costs. 39 
erences. 


35445 Electricity consumption and investment finance in Califor- 
nia. Willey, W.R.Z. pp 183-210 of In California energy: the econom- 
io San Francisco; Federal Reserve Bank of San Francisco 
Willey’s thesis is that the utility price-setting process encour- 
es public utilities to over-expand capacity for the production of 
electricity. He argues that a better alternative would be to paramos 
end-use efficiencies by consumers, and thereby obtain more 
work for a given amount of electrical pas oF End-use efficiencies 
would cover such things as improved insulation or more efficient 
motors. He claims that it may be economic to trade off the utilities’ 
investment in increased capacity for consumers’ investment in end- 
use efficiency. Willey does not say that better pricing would result in 
sufficient reduction in demand to eliminate entirely the need for 
more energy production. Instead, he claims that the amount of 
additional capacity needed would be considerably smaller than oth- 
erwise projected, and in addition, would reduce environmental and 
other damages. In terms of specific policy, Willey recommends 
careful scrutiny of investment plans by utilities, plus the introduction 
of peak-load pricing to redistribute electricity use and to reduce 
strains on existing capacity. To encourage investment in end-use 
efficiency, the government should consider subsidies for energy- 
saving products and mandatory standards for insulation and a 
efficiency ratings of appliances. Willey obtains an estimate of $16.5 
billion for the potential fund that might be available for end-use 
investments between 1975 and 1984. 


35446 Creating the electric energy economy. Hauser, L.G. (Wes- 
tinghouse Electric Corp., Pittsburgh). pp 3-8 of In Proceedings of 
the second annual UMR-MEC conference on energy. Mor; J.D. 
(ed.). North Hollywood, CA; Western Periodicals Co. (1976). 

From 2. annual UMR-MEC conference on energy; 
Missouri, United States of America (USA) (7 Oct 1975). 

See CONF-7510146—. 


Mr. Hauser directs his comments to four points: (1) the life 
blood of the U.S. economy is energy and its use or conservation is 
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far from a simple matter of waste or frugality; (2) the dependence on 
oil and natural gas in the U.S. is the core of the problem; (3) limiti 
our time horizon to this winter, next summer, or even 1985, will | 
the U.S. to commit blunders in formulating an energy strategy and 
policy; and (4) shifting to an all-electric economy generated by coal 
and uranium is the only logical, long-term solution to the —_ 
problem; and the only way to counter OPEC's control of 
availability and price of oil. The author concludes that we must 

t the necessity for relying upon increasing oil imports through 
the late 1970's, but we should initiate aggressive programs” now to 
utilize coal and uranium for the all-electric economy. (MCW) 


35447 Ways to reduce peak electrical demand in South Louisiana. 
Gold, S.J.; Bakewell, M.D.; Guidry, G.E.; Lewis, E.F.; Naquin, 
L.J.; Whitney, B.P. pp 195-210 of In Proceedings of the second 
annual UMR-MEC conference on energy. Morgan, J.D. (ed.). North 
Hollywood, CA; Western Periodicals Co. (1976). 

From 2. annual UMR-MEC conference on energy; Rolla, 
Missouri, United States of America (USA) (7 Oct 1975). 

See CONF-7510146—. 

This study analyzes alternatives for coping with the 
electrical demand of hot summer afternoons. Economic and political 
aspects, as well as technical feasibility, are included. It is concluded 
that South Louisiana may indeed be able to trim peak demand to 5% 
below what is anticipated by 1980, thus making one of the coal-fired 
stations scheduled then unnecessary. However, the contingencies 
(natural gas shortage, another oil embargo) would make a coal-fired 
station very desirable. (auth) 


35448 Planned reduction in electrical energy use in Nashville- 
Davidson County, Tennessee: a pre’ assessment. Lichter, B.D.; 

gan, W.F.; Goodrich, R.S.; Sebenius, J.K.; Beach, C.P. (Van- 
derbilt Univ., Nashville). pp 234-251 of In Proceedings of the second 
annual UMR-MEC conference on energy. Morgan, J.D. (ed.). North 
Hollywood, CA; Western Periodicals Co. (1976). 

From 2. annual UMR-MEC conference on energy; Rolla, 
Missouri, United States of America (USA) (7 Oct 1975). 

See CONF-7510146—. 

An assessment was carried out of the impacts of the various 
alternative —— designed to reduce the rate of electrical ener; 
use in the Nashville-Davidson County area, in the light of a potential 
crisis in supply. Seven strategies were identified among the major 
categories of voluntary reduction, price regulation, and mandato 
reduction. Thirty-three subsectors were identified among residential, 
commercial, and industrial users, and the consequences of imposing 
the strategies were assessed using a cross-impact matrix. The value 
of the methodology as an aid to public policy formulation lies in its 
possible extension to allow direct participation of various affected 
publics. 25 references. (auth) 


35449 Self-consistency in estimating future electrical energy con- 
sumption. Devine, W.D. Jr.; Calligan, C.C.; Osborne, O.D. (Oregon 
State Univ., Corvallis). pp 352-364 of In Proceedings of the second 
annual UMR-MEC conference on energy. Morgan, J.D. (ed.). North 
Hollywood, CA; Western Periodicals Co. (1976). 

From 2. annual UMR-MEC conference on energy; Rolla, 
Missouri, United States of America (USA) (7 Oct 1975). 

See CONF-7510146—. 

A socio-economic computer-simulation model for the State of 
Oregon is described. The Oregon State Simulation Model (OSSIM) 
includes a thirty-seven sector model of electrical energy consum 
tion. Coupling between this model and the OSSIM ensures self- 
consistent scenarios of socio-economic phencmena that underlie 
energy consumption. One of the purposes of this effort is to help 
state-level decision makers understand the determinants of electricity 
consumption within a context of changing economic conditions. 


35450 Industrial innovations and management toward more-effi- 
cient usage of electrical energy. Day, T. (Central Electric Co., 
Fulton, MO). pp 372-379 of In Proceedings of the second annual 
UMR-MEC conference on energy. Morgan, J.D. (ed.). North Holly- 
wood, CA; Western Periodicals Co. (1976). 

From 2. annual UMR-MEC conference on energy; Rolla, 
Missouri, United States of America (USA) (7 Oct 1975). 

See CONF-7510146—. 

This paper deals with some of the industrial accomplishments 
in alleviating energy supply and demand problems. A survey is 
presented on how electrical energy in America is generated, re- 
sources used, and kilowatt usage for the years 1970 to and pape 
1974. Conservation of electrical energy is the main theme in whic 
three primary areas of innovation utilization of industrial equip- 
ment are discussed; induction, lighting, heating and air conditioning. 
An awareness of natural gas rtages and the trend toward an 
“electric economy” are reviewed. real challenge to energy 
management is apparent in order to handle the greatest expansion in 
energy technology since the mid-1800’s. 


35451 Eastern Bloc extends its energy compound system. Peer, 
V.A. — Tagesfragen; 26: No. 10, 608-609(Gct 1976). (In 
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2 tabs. Short communication only. 


35452 Economic or political electricity prices. Lilienfein, . (En- 
as Schwaben A.G., Stuttgart (Germany, F.R.)). 
ktrizitaetswirtschaft; 75: No. 25, 957-960(Dec 1976). (In German). 
From Annual meeting of the Ener; ‘giewirtschaftliches Institut; 

Koeln, Germany, F.R. (13 Sep 1976). 

A critical consideration of the price structure is presented in 
accordance with long-term marginal costs, which plays an important 
part in international discussions. The combination of political aims, 
whatever they are intended to achieve with — prices, is 
rejected in principle. This would act against the objective of arrang- 
ing electricity prices within the price structure of the market econo- 
my, and in the case of the electricity supply itself would threaten to 

economic considerations. During the discussion of the eco- 
nomic electricity price, the author deals with a number of the 
statements that An recently been issued by the Monopolies Com- 
mission. The economic electricity price should as far as possible be 
efficient utilities adequate profit to ensure efficiency in the future. 


35453 1976 operations: municipal and cooperative distributors of 
TVA power. Knoxville, TN; Tennessee Valley Authority (1977). 63p. 

This is a report of the operations d the fiscal year ended 
June 30, 1976, of the 110 municipal and cooperative electric 
systems that distribute TVA power to 2.5 million customers. The 
areas served by these locally owned distributors include 80,000 
square miles in of seven states and have a population of over six 
million. Data show the growth of sales and customers; plant addi- 
tions require more borrowings; expenses rise more than revenues; 
and average rates are up, but steady. TVA is pushing conservation 
and the benefits are indicated. A statistical review from 1966 to 1976 
is tabulated. In-depth financial statements, sales statistics, and rate 
schedule information are included. An ix, Summary of Rates 


appendix, 
Mow) January 2, 1977, follows a map of the TVA territory. 


35454 Effects of a nuclear moratorium on regional electricity 
prices and fuel consumption by the electric industry. Joskow, 
P.L.; Rozanski, G. (Massachusetts Inst. of Tech., Cambridge). Land 
Econ.; 53: No. 1, 23-42(Feb 1977). 

A simulation model of the economic, and finan- 
cial characteristics of the electric u 
on nuclear capacity will have on the industry in the next 20 years. 
The Massachusetts Institute of Technology's Regional Electricity 
Model (REM) is described. A base case of the 1975-1995 period is 
compared with two moratorium situations of no new nuclear capac- 
ity, one with coal prices remaining constant, and one in which coal 
prices rise with increased consumption. Conclusions drawn from the 
simulation are that: (1) nuclear energy will dominate the power 
generation industry and surpass coal by 1990; (2) regional variations 
in fuel utilization will result in some areas relying on coal and some 
retaining a mixture of coal and nuclear while others are almost 
entirely nuclear; (3) coal, oil and natural gas consumption will 
increase by 1995 under a moratorium, but this will have little effect 
on the effort to protect against an oil embargo; and (4) an overall six 
to nine percent increase in electricity prices will result from a 
moratorium, but prices will vary ly from a near zero to a 39 
percent increase. 16 references. 


35455 Consumption patterns for electricity. Hendricks, W. 
(Univ. of Illinois, Urbana); Koenker, R.; Podlasek, R. J. Economet- 
rics; 5: - 2, 135-153(Mar 1977). 
intial body of literature in economics has focused on 
under conditions in which demand varies 
through time" and cannot However, 
ly attention been to modeling or 


of estimating path of 
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other designed to New Mexico emission standards. The effect of 
building the plant on a remote site was also studied for the Western 
location. Capital costs for twin 500-MW units, expressed in 1976 
dollars, ranged from 683 $/kW for a Southeastern plant burning 
Kentucky coal to 1,001 $/kW for a remote Western fant conform- 
ing to New Mexico standards. The cost of a single 1,000-MW unit is 
not significantly lower. The cost estimates were based on informa- 
tion from the contractor's current construction projects. 


35457 (PB—255658) A study of ree electric power generation 
in the chemical, petroleum refining, and paper ae pulp industries. 
Summary report. ——, S.E.; Davis, J.P.; Dunlay, J.; Fain, S.; 
Sukhuja, R. (Thermo Electron Corp., Waltham, Mass. (USA)). Jun 
e-9 Contract FEA-CO-04-50224-00. 18p. (TE—5429-97-76). NTIS 

is an executive summary of a report w deter- 
mines the maximum thermodynamic and economic potentials = 
increased inplant electric power generation by steam turbine, . 
turbine, and diesel topping and steam and organic bottoming saikes 
for the chemical, petroleum refining, and paper and pulp industries 
(GRA - without government sponsored 


35458 Legislation: energy law. Act amending the Third Electric- 
ity Generation Act. Staeuber. Recht Steuern Gas- Wasserfach; 7: No. 
7/8, 1976). (In German). 
The third electricity generation act aims at making sure that 

on the average 33 million ton coal equivalent (Mio t CE)/yr, and a 
minimum of 30 Mio t CE, of German black coal are used in the 
electricity ind . It is a fact that in 1975, in particular on account 
of reduced electricity consumption, only some 22 Mio t Ce out 
application. The act amending the Third Electricity Generation 
wants to give additional financial incentives in 1976 and 1977 “¥ “ 

use of German black coal in the power industry in order to 
advance again towards the goals of legislation. 


economic incentives. 


CONSUMPTION AND UTILIZATION 


REFER ALSO TO CITATION(S) 35320, 35333, 35372, 35374, 
35375, 35377, 35382, 35383, 35386, 35448, 35449, 35585, 35609 


35459 Energy wei of materials, products, processes and 
services. Verbraeck, A. (ed.). The Hague; TNO International Con- 
gress (1976). 173p. (CONF-760251—). 
international 


From 9. TNO conference; Rotterdam, Nether- 
lands e Feb 1976). 
were presented, namely: Units in Energy Ac- 


Are They Defined, How Are They Measured, by 
Dr. Malcolm Slesser; Economics of Energy Analysis, by Dr. 
Thomas Veach Long II; Energy Considerations in Synthetic and 
Natural Fibers, by Mr. A. H. Woodhead; Energy Accounting in 
Food Products, by Mr. Gerald Leach; Energy Analysis of Transpor- 
tation Systems, by Dr. E. J. a Accounting of Pack- 
aging Materials for meg se and ir Transport viz Bottles and 
Pipes, by Mr. A. Bolzinger; Energy Accounting of Steel, by Dr. A. 
Decker; Energy Accounting of Aluminium, by Dr. D. Altenpohl, T. 
S. Daugherty, and W. Blum; Energy Requirement of Some Energy 
Sources, by Dr. P. F. Chapman and Dr. D. F. Hemming; Energy 
Analysis of Materials and Structures in the Building Industry, by 
Professor Dr. P. C. Kreijger. A i ion i 

large number of questions was c 

Gool. (MCW) 


35460 Energy efficiency and conservation of building HVAC 
systems using the AXCESS energy analysis computer program. 
Howell, R.H.; Sauer, H.J. Jr. (Univ. of Missouri, Rolla). 9-24 of 
In Proceedings of the second annual UMR-MEC erence on 

Mor; _— (ed.). North Hollywood, CA; Western Perio- 
dicale Co. (1' 76 


From 2. a7™ UMR-MEC conference on energy; Rolla, 
Missouri, United States of America (USA) (7 Oct 1975). 
See CONF-7510146—. 
This paper discusses the use of the AXCESS-UMR 
analysis computer program applied to two different buildings. 
ted HVAC yearly energy requirements of many of the commonly 
AC systems for a sin; tory multi-zone building are found 
compared. Energy-conservation techniques are also evaluated 
Louis office building. (auth) 


35461 Energy and transportation policy. Sagner, J.S. (Southern 
Illinois Univ., Edwardsville). pp 182-194 of In Proceedings of the 
second annual UMR-MEC conference on energy. Mor, J.D. 
(ed.). North yy CA; Western Periodicals Co. (1976). 

From 2. annual UMR-MEC conference on 
Missouri, United States of America (USA) (7 Oct 1975). 

See CONF-7510146—. 


demand through time. 
ELECTRIC POWER GENERATION 
REFER ALSO TO CITATION(S) 34851, 35328 
35456 (EPRI-AF—342) Coal-fired power plant capital cost esti- 
mates. Final report. (Bechtel Power Corp., San Francisco, Calif. 
(USA)). Jan 1977. 60p. Dep. NTIS $4.50. 
Capital cost estimates have been eee for 100-MW coal- 
fired power plants in four — of the United States: Northeast, 
Southeast, Great Lakes, and Western. The plants were designed to 
burn regionally representative coals. For the Great Lakes location, 
cost estimates were made for both Illinois and Wyoming coals. For 
the Western location, two Wyoming coal-fired plants were studied, 
one designed to EPA new-source performance standards and the 


Energy shortages of recent years suggest a re-examination of 
national transportation policy. The lack of a coordinated approach 
to the solution of urban congestion inhibits potential short-run re- 

mses to gasoline shortfalls. Longer-range policy, particularly in 
> appara has of severe financial constraints, must be carefully integrat- 
ed with demonstrated patterns of urban travel and population and 
employment densities. Given these considerations, metropolitan 
areas now planning or constructing rapid rail facilities may be 
selecting inappropriate responses to the problem of urban access. 61 
references. (auth) 


35462 Efficiency in the use of energy has been effected through 
industrial use of subsurface space. Stauffer, T. Sr. (Univ. of Missouri, 
Kansas City). pp 228-233 of In Proceedings of the second annual 
UMR-MEC conference on energy. Morgan, J.D. (ed.). North Holly- 
wood, CA; Western Periodicals Co. (1976). 

From 2. annual UMR-MEC conference on energy; Rolla, 
Missouri, United States of America (USA) (7 Oct 1975). 

See CONF-7510146—. 

The U.S., with its high standard of living made possible by 
industrialization, draws heavily on energy-producing natural re- 
sources. Self-reliance mandates the use of every measure of conser- 
vation in order to extend the yet-finite supply of energy to meet our 
national needs. Efficiency in the use of energy has been and can 
increasingly be effected through industrial use of subsurface space. 
The use of mined rooms for industry and warehousing utilizes the 
natural stable underground temperature and the low coefficient of 
heat transfer existing naturally in the lithospheric materials of the 
subsurface environment. The small amount of energy usage required 
to adapt and maintain an underground site at temperatures compati- 
ble to industrial use as compared to the energy usage required to 
maintain identical temperatures in a surface structure results in a 
considerable net savings in energy. Missouri leads the nation in the 
variety and number of uses being made of the subsurface mined areas 
and is contributing modestly but significantly to self-reliance in our 
nation’s use of energy. The further study of subsurface space usage 
as an energy saving measure is indicated. 


UNCONVENTIONAL SOURCES AND POWER 
GENERATION 


REFER ALSO TO CITATION(S) 35323, 35401 


35463 (PB—255765) Costs of alternative sources of electricity. 
Final report. Witwer, J.G. (Stanford Research Inst., Menlo Park, 
Calif. (USA)). Jul 1976. Contract DI-14-03-6108N. 64p. NTIS $4.50. 

Interest in alternative sources of electricity has been increas- 
ing in the hope of reducing future cost increases and reducing 
environmental impacts of energy production. This is a study of the 
costs of the following alternative sources of electrical energy: solar 
thermal, solar photovoltaic, wind, magnetohydrodynamics (MHD), 


fusion, icultural residues, geothermal energy, municipal solid 
waste. (GRA) 
SOLAR 


REFER ALSO TO CITATION(S) 34256, 34291, 34337, 34342, 
34345, 34365, 34375 


35464 Centralized solar/wind home heating. Peterson, R.; Cro- 
mack, D. (Univ. of Massachusetts, Amherst). pp 108-115 of In 
Proceedings of the second annual UMR-MEC conference on energy. 
on J.D. (ed.). North Hollywood, CA; Western Periodicals Co. 


From 2. annual UMR-MEC conference on energy; Rolla, 
Missouri, United States of America (USA) (7 Oct 1975). 

See CONF-7510146—. 

In the immediacy of national goals for energy independence, 
the need emerges to use dialectic methods to diminish the energy- 
consumptive characteristics of the typical home. At the cutting a. 
of resourceful progress are the residential developments that em- 
brace alternative and conservative energy techniques. In conjunction 
with such a planned, low-impact community, this paper proposes a 
cluster-centralized system that utilizes wind energy in combination 
with solar thermal energy for space and domestic water heating. A 
description of the random solar-wind resource embodies a matching 
problem that in turn reveals the benefits of the combined mode of 
energy collection. Though solar and wind energy systems have been 
coincidentally advanced, their mutual and unified application re- 
mains novel. The combined system demonstrates an appealing ability 
to fulfill the heating requirements. (auth) 


35465 Evaluating the total cost of an on-site solar energy system. 


Costello, D.; Bradley, J. (Midwest Research Inst., Kansas City, 
MO). pp 343-351 of In Proceedings of the second annual UMR- 
MEC conference on energy. a J.D. (ed.). North Hollywood, 
CA; Western Periodicals Co. (1976). 


ERDA ENERGY RESEARCH ABSTRACTS 


ERA VOL. 5-2, NO. 14 


From 2. annual UMR-MEC conference on energy; Rolla, 
Missouri, United States of America (USA) (7 Oct 1975). 

See CONF-7510146—. 

A methodology for evaluating the total or life-cycle cost of 
an on-site solar energy system is presented. The costs represent after- 
tax or effective costs realized by the owner of the energy system. 
The methodology addresses: (1) capital costs; (2) fuel costs; (3) 
maintenance and operating costs; (4) property taxes; (5) the tax 
benefits of depreciation; and (6) the investment tax credit. The model 
was developed for evaluating solar energy systems located at the 
point where the energy is demanded. However, the methodology 
also has applicability to many other types of energy systems. 


GEOTHERMAL 
REFER ALSO TO CITATION(S) 34431, 35318 


35466 ({NP—21381) Some issues regarding regulatory policy, po- 
litical participation, and social implications of geothermal resource 
development in the Imperial Valley. Green, P.S.; Steinberger, M.F. 
(California Univ., Riverside (USA). Center for Social and Behavior- 
al Science Research). Feb 1976. 62p. Univ. of California, Riverside. 

The early stages of geothermal resource development in the 
Imperial Valley have been characterized by an emphasis on the 
technological expertise of private developers and government offi- 
cials. Government officials have created a complex array of Federal, 
state and county regulations to monitor the development. Local 
control is under the jurisdiction of the Imperial County government. 
The County has as its responsibility the protection of the general 
welfaré of its residents, including any potentially adverse social, 
economic, or environmental impacts caused by geothermal resource 
development. Private developers and government officials are inter- 
ested in the resources as a source of water desalination and electric 
power generation. An assessment of the interests and concerns of the 
public was made early in the development stage. In view of all these 
interests, it is essential in a democratic society that the various 
interests be identified so government can be representative of, and 
responsive to, those interests. Therefore, the four issues discussed in 
the paper are: (1) regulatory problems faced by local government 
officials in determining the course of development; (2) the social and 
political context in which the development is taking place; (3) the 
potential of geothermal development as perceived by community 
leaders and local government officials; and (4) the desirability of 
expanding citizen participation in geothermal decision-makingduring 
a period in which, as public opinion polls indicated, many citizens 
feel separated from government actions which may significantly 
affect their lives. Recommendations for regulations of geothermal 
resources and recommendations for improving public input into 
geothermal regulation are summarized in depth. (MCW) 


35467 (TID—27431) Energy Technologies for the West: geother- 
mal; energy from the Earth. Workshop held in San Francisco, Califor- 
nia, 21 September 1976. (Energy Research and Development Admin- 
istration, Washington, D.C. (USA)). 1976. 68p. Dep. NTIS $4.50. 

Dr. John W. Shupe, Univ. of Hawaii, the first of seven 
speakers, reviewed geothermal sources in Hawaii by means of a slide 
presentation. Prof. Hamilton Hess, University of San Francisco, 
dealt philosophically with geothermal energy, considered an “exotic 
alternative, or at best, a marginal energy source.” Robert G. Lacy, 
San Diego Gas and Electric Co., discussed geothermal development 
in the Imperial Valley. Dr. Tsvi Meidav, Geonomics, Inc., discussed 
the size of the geothermal resource and how far away full utilization 
of the resource is. Donald Finn, Geothermal Energy Institute, 
presented slides of geothermal sources 7 from areas in New 
England to the geysers in the western U.S.; he touched on some 
legal aspects about leasing areas for geothermal development. John 
Aldridge, Nevada Power Co., discussed further the legal impedi- 
ments to geothermal ope ey with comments especially on the 
Geothermal Steam Act of 1970. Jim Breesee, Acting Director, 
Division of Geothermal Development, ERDA commented further 
on ERDA’'s program. The questions asked and answered in the panel 
discussion that followed are presented. (MCW) 


OTHER 
REFER ALSO TO CITATION(S) 34342, 34454, 35583 


35468 Hearst wood wastes energy study: a feasibility 
study. Toronto; SNC Consultants Limited (1976). 86p. 

A study was commissioned to investigate the technical and 
economic feasibility of using wood wastes, augmented by the mu- 
nicipal refuse in the Hearst area, as an energy source. The wood 
waste generated by six sawmills and a plywood plant located mainly 
within a 30-mile radius of Hearst was estimated to reach 179,000 
oven-dried tons in 1976. Municipal refuse was estimated at 5,000 tons 
per annum. Several alternative options for generating thermal and 
electrical energy, including low-pressure steam generation, medium- 
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pressure steam and electricity generation, electricity generation, and 
gasification, were evaluated as alternatives to acceptable disposal 
with no energy generation. Both the economic and technical evalua- 
tions indicated the optimum option to be that of steam and electricity 
generation. Steam would be supplied as heat energy to three local 
industries and several institutional buildings, replacing the existing 
forms of energy in use. The electricity would be distributed by the 
Hearst Public Utilities Commission. Any excess electricity in non- 
peak periods would be available for sale to Ontario Hydro. The 
——- facility was designed to produce 275,000 Ib/h of steam which 
would be passed through a 12-MW turboalternator. A conventional 
boiler was chosen for steam production and a — plant site was 
identified. A return of 4 to 6% based on 1980 energy prices (ex- 
pressed in 1976 dollars) would be expected with energy sales of 
65,000 MWh of electricity at 17.5 mils and the steam equivalent of 
700,000 M° of natural gas at $1.80 M*. Potential increases in revenue 
would put the return in the 8 to 10% range. It is recommended that 
the facility should be owned locally. This study has proved that use 
of the wood and municipal wastes in the Hearst area for energy 
generation is both economically and technically feasible. 


35469 Small wind power machine for rural and farm use in the 
State of Missouri. Oetting, R.B. (Univ. of Missouri, Rolla). pp 116- 
120 of In Proceedings of the second annual UMR-MEC conference 
on energy. Morgan, J.D. (ed.). North Hollywood, CA; Western 
Periodicals Co. (1976). 

From 2. annual UMR-MEC conference on energy; Rolla, 
Missouri, United States of America (USA) (7 Oct 1975). 

See CONF-7510146—. 

This paper describes work in progress to develop a prototype 
wind power generator for use by small farms, rural and isolated 
homes. It is anticipated that the wind power generator may supply 
power (1 to 10 kW) as base electric pees (including energy 
storage), supplemental power, or in other forms (e.g. water pumpin, 
nitrogen or hydrogen manufacture, and direct mechanical drive). 
The objective of this study is to produce a system(s) of high 
efficiency, low construction cost, and minimum maintenance re- 
quirement. Preliminary wind tunnel tests have been completed on 
several blade designs. A tower system is under construction on 
campus that will provide for the continuous testing of the full-size 
prototype wind power generators. (auth) 


35470 Osmo power: osmotic work; energy production from osmo- 
sis of fresh water/seawater systems. Jellinek, H.H.G. (Clarkson Coll. 
of Tech., Potsdam, NY). pp 121-134 of In Proceedings of the second 
annual UMR-MEC conference on energy. Morgan, J.D. (ed.). North 
Hollywood, CA; Western Periodicals Co. (1976). 

From 2. annual UMR-MEC conference on energy; Rolla, 
Missouri, United States of America (USA) (7 Oct 1975). 

See CONF-7510146—. 

Processes are discussed of extracting energy by mixing fresh- 
water (river water) with electrolyte solutions (seawater) via semiper- 
meable membranes. The energy from the process can be converted 
to electrical energy. Osmo-power can be based on utilizing kinetic or 
potential energy or both. Kinetic energy is obtained by locating a 
nozzle (jet) near the surface of an osmotic cell; the —_ jet 
poe ay Sree such a nozzle can drive a turbine producing electrical 
energy. Potential energy can be obtained by raising the liquid by 


y 
osmosis to a suitable —— (i.e., 125 m) and letting it fall to zero 
ine. Bo 


height level driving a t th processes can be made continu- 
ous. Detailed calculations and plant models are presented. The 
osmotic process can also be coupled with desalination. Osmo-ener; 
can be extracted and subsequently this energy can be utilized in the 
desalination of diluted saline water obtained by the osmotic process. 
Cost estimates indicate that the cost per kw hr of electrical energy 
from the osmotic process compares favorably with electrical energy 
obtained from nuclear energy and even more favorably with electri- 
cal energy produced from fossil fuels (i.e., oil and coal). Improve- 
ments in membrane technology will decrease the cost of osmo- 
power still further. The six largest rivers in the United States can, in 
principle, produce a maximum of 7 x 107 kW (the total production in 
the U.S. was 4.2 x 10°kW in 1970). Osmo-power can be obtained not 
only near estuaries but also at any locations where salt deposits and 
freshwater (rivers) are available.Any ecological disturbances in estu- 
aries can be minimized by using only part of a river and by 
conducting diluted seawater back to the mouth of the estuary. The 
osmotic process does not produce any air or water pollution and 
presents no hazards due to radioactivity. 


35471 Energy from agriculture. Clausen, E.C.; Million, D.L.; 
Park, E.L.; Gaddy, J.L. (Univ. of Missouri, Rolla). pp 135-142 of In 
Proceedings of the second annual UMR-MEC conference on energy. 
un. J.D. (ed.). North Hollywood, CA; Western Periodicals Co. 
1976). 

From 2. annual UMR-MEC conference on energy; Rolla, 
Missouri, United States of America (USA) (7 Oct 1975). 

See CONF-7510146—. 

Bioconversion of crops or crop residues to methane can 
provide the source to fill energy gaps. Technology is available, and 


ENERGY CONVERSION 3639 


process is economically attractive at todays’ fossil-fuel energy prices, 
a potential that few other alternative energy schemes can match 


35472 New Mexico utility will test 200-kW wind turbine unit: 
experimental power windmill will be built on Clayton municiza! 
system. Public Power; 35: No. 1, 23(1977). 

A 200-kilowatt wind turbine unit will be tested at a 
New Mexico, as an ERDA demonstration program of a dual-fuel 
unit for power generation. Between 5 and 15 percent of local power 
is expected to be supplied on a windy day. Mofifications were made 
in the Sandusky, Ohio, prototype to make it stronger and the blade 
desi« more efficient. A maximum of 200 kW will be produced, 
enough to serve 60 families. New features in the design will allow 
the unit to respond to changing wind speeds and direction. Twin 
aluminum blades will maintain a constant rotor speed of 40 revolu- 
tions per minute. After tests at the Clayton site, four more sites will 
be selected for similar and larger installations. Possible locations are 
listed along with the name of the administering utility. (DCK) 


ENERGY CONVERSION 


REFER ALSO TO CITATION(S) 35404 


35473 Prestressed glass, aezoelectric electrical power source. 
Newson, M.M. (to Energy Research and Development Administra- 
tion). US Patent 3,976,898. 24 Aug 1976. Filed date 20 Mar 1975. 6p. 

PAT-APPL-560,427. 

An electrical power source which comprises a body of pres- 
tressed glass having a piezoelectric transducer supported on the 
Stem direct mechanical coupling therewith is described. 6 claims, 

res. 


MHD GENERATORS 
REFER ALSO TO CITATION(S) 33661 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 34496 


35474 (N—76-23699) Energy Conversion Alternatives Study 
(ECAS), Westinghouse Phase 1. Vol. VIII: open-cycle MHD. Final 
report. Hoover, D.Q. (Westinghouse Research Labs., Pittsburgh, Pa. 
(USA)). 12 Feb 1976. Contracts NAS3-19407;E(49-18)-1751. 439p. 
(NASA-CR—134941-V-8;REPT—76-9E9-ECAS-RLV.8-V-8). 
NTIS $11.75. 

Seri-12. 

Electric power plant costs and efficiencies are presented for 
three basic open-cycle MHD systems: (1) direct coal fired system, 
(2) a system with a separately fired air heater, and (3) a system 
burning low-Btu gas from an integrated gasifier. Power plant designs 
were developed corresponding to the basic cases with variation of 
major parameters for which major system components were sized 
and costed. Flow diagrams describing each design are presented. A 
discussion of the limitations of each design is made within the 
framework of the assumptions made. (GRA) 


35475 (N—76-23700) Energy Conversion Alternatives Study 
(ECAS), Westinghouse Phase 1. Vol. VIIII: closed-cycle MHD. Final 
report. Tsu, T.C. (Westinghouse Research Labs., Pittsburgh, Pa. 
(USA)). 12 Feb 1976. Contracts NAS3-19407;E(49-18)-1751. 224p. 
(NASA-CR—134941-V-9;REPT—76-9E9-ECAS-RLV.9-V-9). 
NTIS $7.75. 

Seri-12. 

A closed-cycle MHD system for an electric power plant was 
studied. It consists of 3 interlocking loops, an external heating loop, a 
closed-cycle cesium seeded argon nonequilibrium ionization MHD 
loop, and a steam bottomer. A MHD duct maximum temperature of 
2366 K (3800 F), a pressure of 0.939 MPa (9.27 atm) and a Mach 
number of 0.9 are found to give a topping cycle efficiency of 59.3%; 
however when combined with an integrated gasifier and optimistic 
steam bottomer the coal to bus bar efficiency drops to 45.5%. A 
1978 K (3100 F) cycle has an efficiency of 55.1% and a power plant 
efficiency of 42.2%. The high cost of the external heating ae 4 
components results in a cost of electricity of 21.41 mills/MJ (77.0 
mills/kWh) for the high temperature system and 19.0 mills/MJ (68.5 
mills/kWh) for the lower temperature system. It is, therefore, 
thought that this cycle may be more applicable to internally heated 
GRAD such as some futuristic high temperature gas cooled reactor. 


35476 (N—76-23701) Energy Conversion Alternatives Study 
(ECAS), Westinghouse Phase 1. Vol. X: liquid-metal MHD systems. 


3640 ERDA ENERGY RESEARCH ABSTRACTS 


Final report. Holman, R.R.; Lippert, T.E. (Westinghouse Research 
Labs., Pittsburgh, Pa. (USA)). 12 Feb 1976. Contracts NAS3- 
19407;E(49-18)-1751. 200p. (NASA-CR—134941-V-10;REPT—76- 
NTIS $7.50. 
ri-12. 

Electric Power Plant costs and efficiencies are presented for 
two basic liquid-metal cycles corresponding to 922 and 1089 K (1200 
and 1500 F) for a commercial applications using direct coal firing. 
Sixteen plant designs are considered for which major component 
equipment were sized and costed. The design basis for each major 
component is discussed. Also described is the overall systems com- 
puter model that was developed to analyze the thermodynamics of 
the various cycle configurations that were considered. (GRA) 


35477 (TID—27148) CDIF instrumented test section. Bethke, 
G.; Burton, T.; DeDominicis, D.; Sterk, A. (General Electric Co., 
Philadelphia, Pa. (USA). Missile and Space Div.). 18 Aug 1976. 
Contract W-31-109-ENG-38;SUB-31-109-38-3506. 238p. Dep. NTIS 
$8.00. 

The work performed by the General Electric Co., Space 
Sciences Laboratory on a conceptual design of an instrumented test 
section for the Component Development Integration Facility 
(CDIF) at Butte, Montana for the ERDA coal-fired MHD develop- 
ment program is summarized. Topics discussed include facilities 
requirements, channel design, optical and light scattering diagnos- 
tics, temperature measurement, conductivity cell, sampling probe 
measurements, advanced technology concepts, recommended devel- 
opment tasks, and program plan. The four instrumentation systems 
(DDS laser velocimeter, line reversal temperature measurement, 
wHk) probe, and diagnostic probes) are described in detail. 


35478 Comprehensive investigation of base-load open cycle 
magnetohydrodynamic power stations. Levental, G.B.; Monastyrs- 
kaya, A.R.; Khokhlov, L.K. (Inst. of High Temperatures, Moscow). 
Therm. Eng. (USSR) (Engl. Transl.); 23: No. 1, 1-5(Jan 1977). 
Translated from Teploenergetika; 23: No. 1, 5-9(Jan 1976). 
An attempt at studying each element of the cycle arrange- 
ment of open cycle base-load MHDPS in combination with compre- 
hensive engineering and economic investigation of the connections 
between elements anc with determination of efficiency characteris- 
tics for the arrangement as a whole is presented. This way of analysis 
seems to be the most productive one to reveal the conditions of 


optimal selection of parameters and characteristics of MHDPS. At 
the same time the generalized relations obtained between the param- 
eters (as well as the regions of their numerical values) may be a 
reliable basis for subsequent refinements in designing equipment and 
an MHDPS as a whole and in conducting optimization investigations 
on a mathematical model. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 34472 


35479 (BNWL—2004-3) Development and characterization of 
materials for open cycle MHD. Quarterly report, April—June 1976. 
Bates, J.L. (Battelle Pacific Northwest Labs., Richland, Wash. 
(USA)). 1976. Contract EY-76-C-06-1830. 29p. Dep. NTIS $4.00. 
Characterization and development of electrode and insulator 
materials are being performed in support of the US-USSR MHD 
Power Generation Program. The characterization and evaluation of 
the materials from the Phase I, U-02 test have been completed and 
the development and fabrication for the Phase II test initiated. The 
procedures for fabricating 3 Mg AloO,.FesO, electrodes with con- 
trolled microstructures were developed. Electrodes for the Phase II 
test in the USSR U-02 are being fabricated. The study of methods 
for fabricating electrodes with controlled microstructures and 
led compositions, and for applying metal current leadouts to 
igh temperature MHD electrodes is continuing. 


35480 (TID—27153) Report on the air preheater system for the 
MHD component development integration facility, Butte, Montana. 
FluiDyne Report 1078. (FluiDyne Engineering Corp., Minneapolis, 
Minn. (USA)). Jul 1976. Contract W-31-109-ENG-38;SUB-31-109- 
38-3453. 226p. Dep. NTIS $8.00. 

A conceptual design study of an air preheater system for the 
MHD Component Development Integration Facility (CDIF) at 
Butte, Montana was performed. This heater will be part of the 
facility and will provide hot air for combustor testing. System 
reliability and low maintenance are emphasized; control accuracy 
within 1 percent of absolute temperature and pressure and repeatabi- 
lity are required. The system is to heat 20 Ibs/sec of air at a 
maximum inlet pressure of 190 psia and at an outlet temperature of 
3000°F with 1500°F inlet. Operation at lower airflow pressure and 
temperature is required. A complete statement of the design require- 
ments is given. Systems using two to six heat exchangers operating 
in series and parallel modes were studied. The trade-off studies 
provided comparative measures of capital cost, operating cost, utility 
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requirements, leakage losses, sizes and other engineering detail. A 
system arrangement was selected based on 
design drawings and an engineering analysis were prepared, program 
plans for design and construction were defined, and estimates were 
made of cost and schedule. A system with four heat exchangers 
operating in staggered lel was selected. This system is sized for 
full operation on three heat exchangers allowing one unit to be down 
for repairs. Plan and elevation views of the selected system are 
wn. 


THERMOELECTRIC GENERATORS 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 34198 


35481 Thermoelectric batteries. Brown, M.H. (to United King- 
dom Atomic Energy Authority). US Patent 4,002,497. 11 Jan 1977. 
Priority date 30 Sep 1974, United Kingdom of Great Britain and 
Northern Ireland (UK). = 

A thermoelectric battery comprises a thermoelectric module 
in the form of a matrix of rods of alternately p- and n-type semi- 
conductor material connected together in the manner of a thermo- 
pile. The thermoelectric module is suspended in a casing in contact 
at one end with a heat sink and having attached at the other end a 
radio-isotope fuel capsule. The attachment of the fuel capsule is 
supported against shocks or rapid accelerations by a combination of 
spring mounting and a fibre spider. 5 claims, 2 figures. 


35482 Thermoelectric heat pump. Le Couturier, G. US Patent 
4,007,061. 8 Feb 1977. Priority date 5 Jun 1974, France. 6p. 

heat pump is described having a set of “thermoelements” 
that have substantially the same thickness and at least two radiant 
flat elements that permit the diffusion or a pe of the heat, and 
is characterized by being made in the form of a sandwich compris- 
ing, in addition to the radiant elements, two supports that are 
electrically insulated and effectively conduct the electricity, placed 
on either side of the thermoelements, and securing both the electric 
coupling of the thermoelements to one another and also the thermal 
coupling of the radiant elements to the thermoelements, while allow- 
ing a mechanical coupling of all the elements. Each of the supports 
possesses a first face contacting with its entire surface, one of the 
radiant elements, and a second face covered by a layer of discontinu- 
ous elements that are effective conductors of electricity, these ele- 
ments being distributed on the two supports in such a manner that, 
when the thermoelements are locked math them, the conductor 
elements realize the serial coupling of the thermoelements, the 
coupling points of a first kind being all situated on one of the layers 
and the coupling points of another kind being all situated on the 
other layer, and the two end conductor elements of one of the layers 
being provided with means for coupling to the opposite poles of a 
continuous source of electric energy, thesandwich being held by a 
plurality of locking elements that pass through it from side to side. 8 
claims, 10 figures. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 34197 


THERMIONIC CONVERTERS 


MATERIALS, COMPONENTS, AND AUXILIARIES 


35483 (N—76-23704) Low work function silicon collector for 
thermionic converters. Chang, K.H.; Shimada, K. (Jet ulsion 
Lab., Pasadena, Calif. (USA)). 15 May 1976. Contract NAS7-100. 


low as 1.0eV was obtained with an n-type silicon. The stabilities of 
the activated surfaces at elevated temperatures were tested by raisi 

the collector temperature up to 829 K. By increasing the Cs onbeal 
rate, it was possible to restore the originally activated low work 
function of the surface at elevated surface temperatures. These 
results, plotted in the form of Rasor-Warner curve, show a behavior 
similar to that of metal electrode except that the minimum work 
function was much lower with silicon than with metals. (GRA) 


FUEL CELLS 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 34472, 34496, 35499 


34p. (NASA-CR—147947;JPL-TM—33-775). NTIS $4.00. 

To improve the efficiency of present thermionic converters, 
single crystal silicon was investigated as a low work function collec- 
tor material. The experiments were conducted in a test vehicle 
which resembled an actual thermionic converter. Work function as 
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35484 ae Investigation of hydrazine system reac- 
tion product formation. Technical report. Perry, J. Jr. (Army Elec- 
tronics Command, Fort _ N.J. (USA)). Apr 1976. 22p. 
(ECOM—4400). NTIS $3.50. 

Investigations were conducted to eliminate the effluent am- 
monia from hydrazine-air fuel cell systems. It was found that the 
porous nickel plaque, normally used to support the anode catalyst in 
a hydrazine fuel cell, was the major contributor to ammonia forma- 
tion. Studies conducted with single cells showed that when porous 
nickel is replaced with porous iron as the anode catalyst support, the 
ammonia evolution rates are reduced by an order of more than one 
magnitude. A single cell fabricated with a porous nickel anode (3 in 
x 3 in) and operating at 75 mA/sq cm generated ammonia at a rate of 
4 mg/h, while the iron anode generated ammonia at a rate of 0.2 
m, , Operating under similar load conditions. Hydrazine-air cells, 
containing iron anodes impregnated with palladium catalyst, were 
fabricated in the 60 watt fuel cell module configuration and evaluat- 
ed under practical loads in the 60 watt fuel cell module configuration 
and evaluated under practical loads in the 60 watt system equipped 
with blower, fuel feed control, and voltage regulator. No ammonia 
odors could be detected by smell during operation. Analysis of 
exhaust gases from the 60 watt hydrazine air fuel cell system showed 
ammonia generation rates of 5-10 g/hour from the cell stacks con- 
a eenneaconeie 12 g/hour from the cell stacks containing 


feasibility and economic assessment. my Re S.; Yeo, 
R.S.; Beaufrere, A. (Brookhaven National Lab., Upton, N.Y. 
(USA)). 1976. Contract EY-76-C-02-0016. 7p. P 02;MF AOl. 
The hydrogen-chlorine (H2-Clz) cell has been epee as an 
electric energy storage battery. Recently, this system was pene 
for energy storage applications in electric utilities with the follo 
advantages over the batteries and the hydrogen-oxygen (H2-O2 i 
—_ which are being considered for the same purpose: (1) since 
electrode reactions of Hz and Cle are quite reversible, one can 
expect an overall efficiency (electric yields electric) of over 75 
ae age (2) the same electrodes can be used as electrocatalysts in 
odes (chemical and electricity generation). Therefore, the 
same electrochemical cell can be used for both functions, which 
reduces the capital costs; (3) the reactants for chemical and electric- 
ity generation are stored outside the cell which appears beneficial for 
a weekly cycle. A preliminary technical and economic feasibility 


assessment of the hydrogen-halogen battery as an electric energy 


storage system was undertaken and 


35486 (N—76-23687) advanced fuel cell system 
(phase 4). Summary report, 20 Feb — 31 Dec 1975. Meyer, A.P.; Bell, 
W.F. (United Technologies Corp., South Windsor, Conn. (USA)). 
31 Jan 1976. Contract NAS3-15339. 10p. (NASA-CR— 
135030S;FCR—0194). NTIS $3.50. 

A multipe-task research and development program was per- 
formed to improve the weight, life, and performance characteristics 
of hydrogen-oxygen alkaline fuel cells for advanced power systems. 
During Phase 4, the lowest stabilized degradation rate observed in 
all the testing completed during four phases of the program, 1 
microvolt/hour, was demonstrated. This test continues after 5,000 
hours of operation. The cell incorporates a PPF anode, a 90Au/10Pt 
cathode, a hybrid frame, and a Fybex matrix. These elements were 
developed under this program to extend cell life. The result demon- 
strated that the 80Au/20Pt cathode is as stable as a 90/Au/10Pt 
cathode of twice the precious metal loading, was confirmed in full- 
scale cells. A hybrid frame two-cell plaque with dedicated flow 
fields and manifolds for all fluids was demonstrated to prevent the 
cell-to cell electrolyte transfer that limited the endurance of multicell 

oo. At the conclusion of Phase 4, more than 90,900 hours of 

testing had been completed and twelve different cell designs had 

been evaluated. A technology base has been established which is 
ready for evaluation at the powerplant level. (Author) (GRA) 


35487 (N—76-23703) Energy Conversion Alternatives Study 
(ECAS), Westinghouse Phase 1. Vol. X11: fuel cells. Final report. 
Walde, C.J.; Ruka, R.J.; Isebery, A.O. (Westinghouse Research 
Labs., Pittsbur; urgh, Pa. (USA)). 12 Feb 1976. tracts NAS3- 
19407; 3E(49-18)-1751. 191p. (NASA-CR—134941-V-12;REPT—76- 
9E9-ECAS-RLV.12-V-12). NTIS $7.50. 

A parametric assessment of four fuel cell power systems -- 
based on phosphoric acid, potassium hydroxide, molten carbonate, 
and stabilized zirconia -- has shown that the most important param- 
eters for electricity-cost reduction and/or efficiency improvement 
standpoints are fuel cell useful life and = density, use of a waste- 
heat recovery system, and fuel type. Typical capital costs, overall 
produce the power plant fuel), and ity costs are: 
acid $350-450/kWe, 24-29%, and 11.7 to Mad (42 to 
mills/kWh); alkaline $450-700/kWe, 26-31%, and 12.8 to 16.9 mills/ 
MJ (46 to 61 mills/kWh); molten carbonate $480-650/kWe, 32-46%, 
and 10.6 to 19.4 mills/MJ (38 to 70 mills/kWh), stabilized zirconia 


results are presented 


$420-950/kWe, 26-53%, and 9.7 to 16.9 mills/MJ (35 to 61 mills/ 
kWh). Three types of fuel cell power plants -- solid electroiytic with 
steam bottoming, molten carbonate with steam bottoming, and —_ 
electrolyte with an integrated coal gasifier -- are recommended for 
further study. (GRA) 


35488 Electrically rechargeable REDOX flow cell. Thaller, L.H. 
(to National Aeronautics and Space Administration). US Patent 
3,996,064. 7 Dec 1976. Filed date 22 Aug 1975. 6p. 

There is disclosed a bulk energy storage system including an 
electrically rechargeable reduction-oxidation (REDOX) cell divided 
into two compartments by a membrane, each compartment contain- 
ing an electrode. An anode fluid is directed through the first com- 
partment at the same time that a cathode fluid is directed through 
the second compartment, thereby causing the electrode in the first 
compartment to have a negative potential while the electrode in the 
second compartment has a positive potential. The electrodes are 
inert with respect to the anode and cathode fluids used and the 
membrane is substantially impermeable to all except select ions of 
both the anode and cathode fluid, whether the cell is fully charged 
or in a state of discharge. Means are provided for circulating the 
anode and cathode fluids and the electrodes are connected to an 
intermittent or non-continuous electrical source, which when operat- 
ing, supplies current to a load as well as to the cell to recharge it. 
Ancillary circuitry is provided for disconnecting the intermittent 
source from the cell at prescribed times and for circulating the anode 
and cathode fluids according to desired parameters and conditions. 
11 claims, 3 figures. 


35489 Fuel cell-secondary cell combination. Baker, B.S.; Camp, 
R.N. (to Secretary of the Army). US Patent 4,000,003. 28 Dec 1976. 
Filed date 2 Jan 1976. 4p. 

A hybrid fuel cell secondary battery system suitable for low 
power sensor applications is provided. The system comprises in 
combination a fuel cell, a fully contained fuel and oxidant source for 
the fuel cell, a DC to DC power processor for boosting the voltage 
— from the fuel cell, and a nickel-cadmium battery in parallel 

ith the output from the DC to DC processor to sustain peak power 
drains. 9 claims, 2 figures. 


35490 Pressurized fuel cell power plant. Menard, M.C. (to 
United Technologies Corp.). US Patent 4,001,041. 4 Jan 1977. Filed 
date 12 Feb 1975. 12p. 

A fuel cell power plant for producing electricity uses pressur- 
ized reactants in the cells. In one embodiment air for the fuel cells is 
compressed in a compressor driven by a turbine which is powered 
by waste energy produced in the power plant in the form of a hot 
pressurized gaseous medium. The power plant includes fuel condi- 
tioning apparatus comprising a steam reforming reactor and a reac- 
tor burner to provide heat for the steam reforming reactor. Effluent 

from the anode side of the cells are delivered into the reactor 

and from the reactor burner are combined with effluent gases 

from the cathode side of the cells. The combined gases are used to 
drive the turbine. Water to produce steam for the steam reforming 
reactor is recovered from the effluent gases from the anode side of 
the cells before they are delivered into the reactor burner and from 
—_ gases from the cathode side of the cells. 14 claims, 4 

res. 


35491 Fuel cell. Fukuda, M.; Iwaki, T.; Kobayashi, Y. (to 
Matsushita Electric Industrial Co. Ltd.). US Patent 4,001,040. 4 Jan 
1977. Priority date 2 Sep 1970, Japan. 8p. 

A fuel cell is constructed in such a manner that a porous film 
which is electrolyte-resistant and inactive to fuel is allowed to 
adhere to one surface of a fuel electrode and an electrolyte contain- 
ing hydrazine fuel supplied to the cell and passing through said 
porous film and fuel electrode reaches the side of an oxidation 
electrode. In such fuel cell, self-decomposition of fuel due to direct 
contact with the fuel electrode occurs in a small de; and utiliza- 
tion efficiency of fuel is high. Furthermore, such fuel cell can be 
— with an electrolyte containing fuel in a high concentration. 

claims, 5 figures. 


35492 Pressurized fuel cell power plant. Bloomfield, D.P. (to 
United Technologies Corp.). US Patent 4,004,947. 25 Jan 1977. Filed 
date 12 Feb 1975. 18p. 

A fuel cell — plant for producing electricity uses pressur- 
ized reactants in the cells. In one embodiment air is the oxidant and 
is compressed in a compressor driven by a turbine. The turbine is 
powered by waste energy produced in the power plant in the form 
of a hot pressurized gaseous medium. For example, effluent 
from both the anode and cathode sides of the cells are delivered into 
the turbine which in turn drives the compressor. In a preferred 
embodiment the effluent gases from the anode side of the cells are 
first delivered into a burner for providing heat to a steam reforming 
reactor, and the effluent gases from the burner are delivered into the 
turbine. In another embodiment, in addition to effluent gases deliv- 
ered from the anode side of the cells into the burner, a portion of the 
effuent gases from the anode side of the cells is also delivered into 
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the steam reforming reactor to provide steam for the fuel processing. 
30 claims, 7 figures. 


PERFORMANCE AND TESTING 


35493 (AD-A—012284) New materials for fluoro sulfonic acid 

electrolyte fuel cells. Semi-annual report, 7 October 1974—7 March 

1975. George, M.; Baker, B.S. (Energy Research Corp., Danbury, 

Conn. (USA) ). Jun 1975. 18p. (ERC—0123-S). NTIS. 
Trifluoromethane sulfonic acid monohydrate (TFMSA-H2O 

was evaluated as an electrolyte for matrix type fuel cells using 

conventional teflon bonded platinum black electrodes. Pressure com- 

pensation was used to overcome the unique wetting characteristics 

of the acid. Limited test data was obtained at 200F that showed the 

TFMSA-H:O was superior to phosphoric acid at low current densi- 

ties. Difficulties were encountered in preventing cross gas le 

—_— — caused both by matrix degradation and 

of free aci 


35494 (AD-A—022466) New materials for fluoro sulfonic acid 
electrolyte fuel cells. Interim report No. 2, 7 March—7 November 
1975. George, M.; Baker, B.S. (Energy Research Corp., Danbury, 
Conn. (USA)). Dec 1975. 23p. (ERC—0123-S1). NTIS. 
Hydrogen-air fuel ce’ is with platinum black electrodes and 
PTFE matrices gave current densities approaching 100 mA/sq cm 
with the monohydrate of TFMSA as the electrolyte. Electrolyte 
volatility and electrode flooding were shown to be limiting factors 
for cell performance. Initial performance results for dilute SA 
electrolyte fuel cells indicated a more promising approach. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 35490, 35493 


35495 (PB—256420) Carbon oxidation catalyst mechanism study 
for fuel cells. Final report Oct 74-Jun 75. Pan, Y. (Exxon Research 
and Engineering Co., Linden, N.J. (USA). Government Research 
Lab.). Mar 1976. Contract EPA-68-02-1831. 69p. (EXXON/GRU— 
2DYBA.75/715520). NTIS $4.50. 

The objectives of this study were to a information 
about the electrocatalytic behavior of carbon and the reaction kinet- 
ics of oxygen reduction, and to determine whether any combination 
of conditions, (temperature, electrolyte concentration, and pH value) 
exist in which a carbon cathode could operate sufficiently well to be 
used in a practical fuel cell. A systematic examination of the electro- 
catalytic activity for oxygen reduction in various electrolytes was 
conducted, using a rotating ring-disk electrode. 


Method for feeding reactant gas to fuel cells in a stack and 
apparatus therefor. Kunz, H.R.; Reiser, C.A. (to United Technol- 
Po — US Patent 3,994,748. 30 Nov 1976. Filed date 2 May 
1975. 8p 
A flow scheme is described for feeding a reactant to the 
cells of a fuel cell stack wherein the cells are connected electrically 
in series. For example, the fuel gas is passed in parallel over a 
portion of each fuel electrode and thereupon into a mixing manifold 
which directs the exhausted gases in parallel over a different portion 
of each fuel electrode and thereupon into another manifold. This is 
continued, depending upon the stack configuration, with the ex- 
hausted gases passing back and forth in paralle over different por- 
tions of the fuel electrodes and exhausting into a manifold until the 
fuel gas has covered the entire fuel electrode of each cell in the 
stack. This reduces the harmful effect of a blockage within the 
reactant gas chamber of a cell and also reduces the ul effect 
caused by a maldistribution of current in one of the cells in the stack. 
17 claims, 4 figures. 


35497 printing fuel cell electrolyte matrices. Trocciola, 
J.C.; Elmore, D.E. (to United Technologies Corp.). US Patent 
4,000,006. 28 Dec 1976. Filed date 2 Sep 1975. 6p. 
A matrix for retaining the electrolyte in a fuel cell is applied 
to the surface of one or both of the electrodes by screen printing. In 
referred embodiment an aqueous solution of glycol i is used as the 
inking vehicle to screen —_ a very thin, continuous and uniform 
matrix layer on the surface of an electrode. 8 claims, 1 figure. 


35498 Screen printing fuel cell electrolyte matrices using polyeth- 
ylene oxide as the inking vehicle. Trocciola, J.C.; Elmore, D.E.; 
Stosak, R.J. (to United Technologies Corp.). US Patent 4 001,042. 4 
Jan 1977. Filed date 2 1975. 8p. 

A matrix for retaining the electrolyte in a fuel cell is applied 
to the surface of one or both of the electrodes by screen printing 
using an inking vehicle which is an aqueous solution of polyethylene 
oxide. This method produces a very thin, continuous and uniform 
—_ layer and is well suited to production operations. 4 claims, 1 

igure 


35499 Electrochemical cell with alkali and alkaline earth metal 
containing electrolyte. Elmore, G.V.; Tanner, H.A. (to 
Corp.). US Patent 4,001,039. 4 Jan 1977. Filed date 4 May 1971. 8p. 
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Lightweight electrodes and their method of manufacture for 
disposition in an electrochemical cell are described. The electrodes 
comprise a catalytic layer made up of a substantially uniform admix- 
ture of metal containing electrocatalyst rr’ and a fluorocarbon 
polymer. The manufacture is such that an pore structure is 
obtained having porosity sufficient to permit ion of gases into 
the catalytic layer. There is described poor bed compris- 


— eutectic mixture of at least two alkali metal hydroxides substan- 
y free of water and electrolytes which are mobile and have a 


ee consistency at a temperature below about 300°C. 1 claim, 5 


35500 Method and apparatus the fuel flow to a 
steam reformer in a fuel cell Waldman, E.I. (to United 
Technologies Corp.). US Patent 4,002,805. 11 Jan 1977. Filed date 20 
Nov ‘ 

A system inc’ an for 
fuel into a steam reformer. Steam is the primary 
ejector and fuel is the secondary flow. Fhe rate ow throu bps 
metered by a variable area orifice in the ejector. oe ae sae 
through a fuel control valve before reaching the ejector. A Bonen 
regulator maintains a constant pressure drop across a v le area 
orifice in the valve. The fuel flow is thus metered o7 the valve 
orifice area and not by the ejector pumping characteristics. Ejector 
back ——: is also eliminated as a factor affecting the amount of 
fuel — the ejector. Means are provided to simultaneously 
control ice areas of the ejector and the fuel valve in order to 
maintain a ; detieed ratio of steam to fuel for the steam reformer for 
each operational mode of the fuel cell. In a preferred embodiment 
this means is a mechanical linkage connecting the ejector and fuel 
valve to a common actuator. 8 claims, 2 figures. 


35501 Matrix construction for fuel cells. Nelson, A.D.; 
L.E. (to Minnesota Mining and Manufacturing Co.). Us 
4,007,058. 8 Feb 1977. Filed date 11 Dec 1974. 6p. 
This invention pertains to cell which com 

and negative electrodes inserted 

g the inner space between the pe Bg Means for introd 
an oxidizing into the space behind one electrode and a it 
behind the o rovided. A porous membrane cabanas 
parallel to the mien comprising a self-supporting compressible 
porous fibrous mat of randomly dispersed and entangled micro-fibers 
of a high molecular weight thermoplastic polymer impregnated with 
the electrolyte occu said inner space. This porous membrane 
permits communication of electrolyte between electrodes but pre- 
eee or fuel gases. 4 claims, 1 


POWER CYCLES 


RANKINE 
REFER ALSO TO CITATION(S) 34342 


35502 (ORNL/TM—5800) Coal-fired alkali metal power system 
design study. Technical progress report, October 1, 1976—December 
31, 1976. Samuels, G. (Oak Rids Rid, ige National Lab., Tenn. (USA)). Feb 
1977. agin W-7405-ENG-26. 9p. Dep. NTIS $3.50. 


of a series of po 


operating conditions. 


ENERGY CONSERVATION, 
CONSUMPTION, AND UTILIZATION 


REFER ALSO TO CITATION(S) 35315, 35328, 35372, 35386, 35395 


35503 (AD-A—030027) DOD energy R and D. Part I: an evalua- 
tion of technology base energy R and D objectives. Research paper. 
Riddell, F.R. (Institute for Defense Analyses, Arlington, Va. (USA). 
Science and Techno! Div.). Jun 1975. Contract DAHC15-73-C- 
0200. 116). S $5.00. 
report given addresses the question of where current 
‘Energy’ R and D can help DOD carry out its mission in the face of 
leum fuel cost and supply problems. Energy-motivated R and 
objectives of benefit to ID are ited into those that should 
be uniquely DOD's responsibility, those that are properly the 
fam ey areas where DOD may by cooperating in con- 
tests are noted. 


primary effort during this period was the compilation of a 
and thermod ic properties of potassium and cesium, the anal sis 
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19. (De D.C. (USA), 1 13 Sop 
t o 
‘See also PB—248151-18. 
Contents: All in a day’s work-Commerce field offices answer 
business needs; Energy saving at the grass roots--American ingenuity 
highlights; International commerce report; 


35505 (PB—254027) Energy use, energy savings and cost reduc- 
tions in all operating departments, city of Lake Charles. Final report. 
Young, J.C.; Wyman, B.C.; Owen, C.K. (Lake Charles-McNeese 
Urban Observatory, La. (USA)). 16 Feb 1976. Contract HUD-H- 
2196. 81 This NTIS $5.00. 


for energy conservation. Steimle, 
F. (Essen Univ. (Gesamthochschule) pone F.R.). Lehrstuhl 
fuer Angewandte Thermodynamik und Klimatechnik); Suttor, K. ag 

(Kraftanlagen A.G., Heidelberg (Germany, F.R.)). Energie; 28: No. 

11, 1976). (In German). 
igs.; 7 
For energy policy decisions concerning energy 
a correct evaluation of energetic processes is an essential precondi- 
rere seems to offer good 
its possible implementation 


35508 Status seminar on ‘rational energy utilization’. Buch, A. 
Energie; 28: No. 11, 1976). (in German). 

A status seminar under the rational energy utiliza- 
tion’ was held at the Federal Ministry for Research and Technology 

organized by the ‘Project managemen' a research’ of the 
 Juelich. Dr. of the KFA explained 
the program of the seminar which dealt with heat pumps, waste heat 
utilization, rational energy utilization, energy conservation in build- 
ings, district heating, and heat storage. In 62 lectures, members of 
promoted by the BMFT. 


35509 Studies of NATO - CCMS on energy saving. van der 
Wart, R. (Energieonderzoek Centrum Nederlandy. Atoomenerg. Haar 
Toepass.; 18: No. 11, 296-304(Nov 1976). (In oy? 

Under the auspices of NATO the CCMS (Committee on the 
Challenges of Modern Society) has instigated a series of pilot studies, 
which are tabulated. A list is also given of Dutch organizations 
involved in the studies. Technical work described in detail includes 
studies on energy projects, — low-pollution power systems, 
solar and geothermal energy and the adoption of rational uses. A 
note is included on the international industrial data base and the 


REFER ALSO TO CITATION(S) 35320, 35377, 35379, 35420 


grated utility systems and conventional systems for 

types. Benson, H.E.; Monford, L.G. Jr. (National nan al 

Space Administration, Houston, Tex. (USA). Lyndon B. Johnson 

Apr 1976. 90p. (NASA-TM-X—58140;JSC—09076). 

The results of a study of the application of a modular integrat- 

ed utility system to six typical building types are compared with the 

of varying the nd of f the buildings and 

ted. Construction details of the 

building, 


not considered. (Author) (GRA) 


35511 Heat recovery in overground workings. Borrmann, H. Oe/ 
ee No. 11, 24-29(1975). (In German). 


ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 


Energy recovery must be seen as a of 

which can only stand on the second ¢~ 1 
saving the stress must lie on energy expenses. An analysis of 
possibilities of saving energy is based on energy flow diagrams as 
shown as an example for a physics institute and a management 
building. For a better of the heat recovery systems, 
the most important facts of heat recovery are shown in an i,x- 

(i = temperature of the air, x = absolute water content of 
the air). eS eae heat recovery are 
explained. cheapest method of recovery which is the most 
simple one in the technical sense and also the one used most 
35512 Reasonable energy utilization by means of heat recovery. 
Rundsch.; 74: ‘No. 10, 430-433(1975). 


houses) requires the arrangement of an integrated energy supply 
covering and utilizing all heat sources in form of a heat circulation. 
The heating aad cooling systems of a building must be conceived as 
a closed unit. The methods of heat recovery proved good in practice 
are applicable in air-conditioning and ventilating systems. The heat 
exchange between exhaust and outside air can take place according 
to the principle of regenerative or recuperative heat recovery. Heat 
recovery from waste waters of shower systems is also offered. The 
heat produced by air handling fittings can also be used for wage be z 
taking suitable measures. The use of heat recovery systems main] 
depends on financial and economic considerations. 


35513 Heat exchanger element. Kaesermann, P. German(FRG) 
Patent gual 27 Mar 1975. 4p. (In German). 


it exchanger element is described which is separated 
from a aoa exchanger block. It consists of thin-walled heat exchang- 
er tubes which run laterally and pass through perpendicular posi- 
tioned cooling fins. The edges of the cooling display stabilization 
bars. The separation of an element from a heat exchanger block can 
— place at practically any desired s + through a construction 
to invention specifications. heat exchanger elements 

are anaaeuliiy well suited for space heaters. 


35514 Determination of the energy costs of heated open air 
So = L. es A.G., Essen (Germany, F.R.). 
Abt. Gewerbe- und Heizun, ung). HLH, Z. Heiz., Lueftung, 
Klim., Haustech.; 26: No. 10, 367-3 7(Oxt 1975). (In German). 

1 fig.; 8 tabs. 

consumers which has great importance because o 
prices, This is why energy costs should be 
precalculated when c g the heating system and the sort of 
energy. A method is presented to calculate the costs for heating the 
water, heating, ventilating, and air conditioning in the auxiliary 


Synthetics for thermal insulation 
F.D. 2 Bau; 11: No. 1, 4-7(1976). (In German). 


yject. 
dependence of heat insulation on humidity of the oS niemes 


of heating costs out of the methods of calculation 
using synthetics. Grunau, E.B. (Institut fuer 
ung, Erftstadt (Germany, F.R.)). Kunstst. Bau; 11: 
No. 1, — (In German). 


economic order. These savings can be achieved by bpp oe Spm 
insulations and better isolation windows. The DIN standard 4108 
should give exact insulation values with regard to heat loss factors 
yet listed. Outside walls must be protected against etrating 
and thus against avoidable heat losses. ient and 

i i i 


Better economy using hot air heating systems. Ihle, C. Oe/- 

1, 17-19(1976). (In German). 
The increasing use of hot air heating systems is not only d 
use air s ue 
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tures can be reduced. (GRA) 

35506 Total energy concept in energy conservation. Shah, B.S.; 

Kapadia, D.T. Indian East. Eng.; 118: No. 8, 351, 353-354(Aug 1976). 

Fundamental concepts of energy conservation and total 

energy systems are discussed. 

buildings, as well as for heating service water and producing service 
heat for swimming pools. 

. Balkowski, 
ms ved constantly 

Clectnic ulllity load Management project. Progress ie on and to a legree even under extreme conditions. The profitabil- 

standardisation of international terms. ity of a heat protection, however, can only be commented on in 

BUILDINGS 
out. 

ae efficiency and advantages of which is shown in some examples. 

high rise apartments, a ss center, a high school, a 

_ 
which stand for this system. The heating systems are classified 
eo sort of firing (directly heated devices and indirectly 

| heated ices); (2) sort and construction of the air processing 
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device and of the system; and (3) sort of heat carrier for example 
water-only-systems, water-air-systems. The advantages and disad- 
vantages and the economical use of each system are explained. 
Further notes about problems and indications of constructions are 
given. 


35518 Energy saving in operating indoor swimming pools. 
Kappler, H.P. Kunstst. Bau; 11: No. 1, 14-17(1976). (In German). 

5 figs.; 3 tabs.; 3 refs. 

It is shown that evaporation in indoor swimming pools cannot 
be calculated using conventional equations and that it is less than 
expected according to equations that have been used previously; 
theis means that the operation costs are reduced. Additionally, the 
author mentions the following measures to save energy (especially in 
private indoor pools): improve thermal insulation of the walls, 
reduce the space taken by windows, improve thermal insulation of 
the windows, decrease room temperature, cover the pool during 
swimming breaks, use recuperative heat exchangers and heat pum 
and search for possibilities to save in meeting the demand for 
ventilation heat. In the author's opinion the total heating costs can be 
kept below 100 DM per month on an average. 


35519 Load profiles and energy requirements for heating and 
cooling of buildings. Jones, C.D.; Sepsy, C.F. (eds.). New York; 
American Society of Heating, Refrigerating, and Air-Conditioning 
Engineers, Inc. (1976). 316p. (NP—21296). 

Studies performed to field verify algorithms and calculation 
methods for determining the heating and cooling load requirements 
of buildings and the energy consumed by heating, ventilation, and air 
conditioning systems are described. A separate abstract was pre- 
pared for each of 12 papers. (LCL) 


35520 Thermodynamic simulation of a building environmental 
control system. Hedgepeth, L.M.; Sepsy, C.F. (Environmental Pro- 
tection Agency, Research Triangle Park, NC). pp 20-27 of In Load 
profiles and energy requirements for heating and cooling of build- 
ings. Jones, C.D.; Sepsy, C.F. (eds.). New York; American Society 
of Heating, Refrigerating, and Air-Conditioning Engineers, Inc, 
(1976). 

In recent years, a number of developments have evolved 
which require improved methods for accurately predicting load 
profiles and energy requirements for the heating and cooling of 
buildings. Among these developments are modern construction prac- 
tices, the increased number of energy sources used for controlling 
building environments, use of total energy systems, and use of 
computers for system control. Currently accepted load calculation 
techniques also utilize transient heat transfer calculations. The pro- 
posed ASHRAE calculation technique utilizes transient heat transfer 
calculations to obtain response factors for structures. Therefore, 
thermal storage is accounted for directly. By using the proposed 
load calculation technique in conjunction with the system simulation 
and measured weather data, the instantaneous heating or cooling 
loads to all zones of the building could be calculated every 15 min 
and the response of the system could be determined. The purpose of 
this effort is to develop the algorithms and computer programs for 
system. simulation. In Phase II, the building and its environmental 
control system are to be extensively instrumented so that weather 
data, building total loads and system operating quantities can be 
determined and recorded every 15 min for one year. The data will 
then be reduced and compared to the load program predictions and 
the system simulation predictions. These results will then allow 
development of the load calculation and system simulation proce- 
_ to improve their accuracy and reliability. This phase is dis- 
cussed. 


35521 Thermodynamic simulation of a radiant panel 
system. Hedgepeth, L.M.; Sepsy, C.F. (Environmental Protection 
Agency, Research Triangle Park, NC). pp 28-38 of In Load profiles 
and energy requirements for heating and cooling of buildings. Jones, 
C.D.; Sepsy, C.F. (eds.). New York; American Society of Heating, 
Refrigerating, and Air-Conditioning Engineers, Inc. (1976). 

The thermodynamic simulation of the radiant panel heating 
system used in the Ohio State University Law Center Building is 
discussed. The model seeks to thermodynamically tie the various 
components and subsystems together in such a manner that the 
operating quantities such as pressure, temperature, fluid flow rates, 
and energy utilization can be predicted. (LCL) 


35522 Thermal analysis of the building, and heating, and cooling 
system selected for the field validation test. Sepsy, C.F. pp 39-44 of In 
Load profiles and energy requirements for heating and cooling of 
buildings. Jones, C.D.; Sepsy, C.F. (eds.). New York; American 
cdi) Heating, Refrigerating, and Air-Conditioning Engineers, 
ne. 

In order to validate procedures for simulating heat and cool- 
ing loads on a building and the performance of equipment for 
controlling the building interior environment, the Law Center Build- 
ing on the Ohio State University Campus was selected for study and 
instrumentation. The building, its heating ventilating and air condi- 
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tioning system (HVAC) and equipment for controlling the system 
are (LCL) 


35523 Instrumentation and procedures used in field validation 
test program. Jones, C.D.; Kinball, L.R. pp 45-51 of In Load profiles 
and energy requirements for heating and cooling of buildings. Jones, 
C.D.; Sepsy, C.F. (eds.). New York; American Society of Heating, 
Refrigerating, and Air-Conditioning Engineers, Inc. (1976). 
Instrumentation of a building and its environmental control 
system for purposes of validating predicted building and system 
response to weather conditions must produce reliable, accurate data 
at a moderate cost. The instrumentation equipment and methods, 
calibration, validation, and uncertainty analysis used in Ohio State 
University building heating and cooling load studies and studies of 
environmental control system performance are described. (LCL) 


35524 Ohio State University field test study data acquisition 
system. Jones, J.W. pp 52-55 of In Load profiles and energy require- 
ments for heating and cooling of buildings. Jones, C.D.; Sepsy, C.F. 
(eds.). New York; American Society of Heating, Refrigerating, and 
Air-Conditioning Engineers, Inc. (1976). 

In order to validate computer-oriented building load calcula- 
tions and system simulation methods a large and detailed base of 
building and system performance data is required. The acquisition of 
such a data base requires obtaining, processing and storing an 
immense amount of data. There are approximately 300 sensors 
monitoring the system under study at present. With data being 
acquired each 15 min for a year’s period, this results in 10.5 million 
sensor readings. The data when processed and stored as hourly 
averages will result in a final data base of 2.5 million items. The data 
acquisition system utilized in the present study consists of an IBM 
1070 process communication system with an IBM 1130 system as the 
central processing unit. The 1070 is a multiplexing unit with an 
analog to digital converter which interfaces to the 300 data sensors, 
and is linked to the 1130 system by means of a leased telephone line. 
The 1130 system performs all the control, processing and storage 
functions. The two systems are discussed and the data acquisition 
procedures are described. The IBM 1070/1130 system has proven to 
be an effective and versatile tool suited to the needs of the present 
research project. (LCL) 


35525 Procedure for the simulation of the refrigeration system at 
the Ohio State University test site. Crall, C.P. pp 56-61 of In Load 
profiles and energy requirements for heating and cooling of build- 
ings. Jones, C.D.; Sepsy, C.F. (eds.). New York; American Society 
ee Refrigerating, and Air-Conditioning Engineers, Inc. 

In order to transform the heating and cooling loads of a 
building into hourly energy consumption rates it is necessary to 
simulate the various subsystems in the heating, ventilating, and air 
conditioning equipment. Procedures for the simulation of a building 
refrigeration system are discussed and the results achieved are evalu- 
ated. Good agreement between predicted and measured operating 
quantities were obtained. (LCL) 


35526 Comparison between measured and calculated hourly heat- 
ing and cooling loads for an instrumented building. Mast, W.D. pp 62- 
67 of In Load profiles and energy requirements for heating and 
cooling of buildings. Jones, C.D.; Sepsy, C.F. (eds.). New York; 
American Society of Heating, Refrigerating, and Air-Conditioning 
Engineers, Inc. (1976). 

The ASHRAE Task Group on Energy Requirements for 
Heating and Cooling is currently sponsoring a field validation study 
at The Ohio State University to evaluate the new algorithms pro- 
posed for hourly load calculations. At the Ohio State University test 
site, instruments have been installed in a building to measure both 
the actual building loads and the data pertinent to calculating the 
hour-by-hour building loads using the ASHRAE algorithms. By 
extensive comparison of the measured data with resuts from calcula- 
tions based on these algorithms the accuracy of the proposed tech- 
niques may be determined. The computer program for calculating 
hourly building loads from building data and weather data is de- 
scribed. Preliminary results in the field validation study indicate that 
oy aca follow the trends of the measured loads quite 
well. 


35527 Simulation and verification of an hydronic sub-system with 
radiant panels. Jones, C.D. (Ohio State Univ., Columbus); Crall, 
G.C.; Sepsy, C.F.; Jones, J.W. pp 68-73 of In Load profiles and 
energy requirements for heating and cooling of buildings. Jones, 
C.D.; Sepsy, C.F. (eds.). New York; American Society of Heating, 
Refrigerating, and Air-Conditioning Engineers, Inc. (1976). 
Research designed to field verify calculation methodologies 
for determining the energy requirements of buildings based on 
studies at The Ohio State University is reported. The purpose of this 
study was to computer simulate the hydronic subsystem, principally 
the radiant panel and hot-water generator system by modeling the 
system components and controls. Due to the geometric complexity 
of the radiant panel surfaces and the unavailability of manufacturers’ 
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data, a detailed simulation method was developed before experimen- 
tal data were available. Another purpose was to simplify, verify, and 
correct algorithms previously reported. 


35528 Simulation of a dual duct, reheat air-handling system. 
Jones, J.W. (Ohio State Univ., Columbus); Jones, C.D.; Sepsy, C.F.; 
Crall, G.C. pp 74-85 of In Load profiles and energy requirements for 
heating and cooling of buildings. Jones, C.D.; Sepsy, C.F. (eds.). 
New York; American Society of Heating, Refrigerating, and Air- 
Conditioning Engineers, Inc. (1976). 

The procedures used for simulating the heat transfer, air flow, 
pes and in the handling sub- 
system o ov environmental control system of a building are 
discussed. (LCL) 


35529 Simulation and verification of a direct expansion refrigera- 
tion system. Jones, C.D. (Ohio State Univ., Columbus); Crall, G.C.; 
Sepsy, C.F.; Jones, J.W. pp 86-94 of In Load profiles and ener, 

requirements for heating and cooling of buildings. Jones, C. 
Sepay, C.F. (eds.). New York; American Society of Heating, Refrig. 
erating, and Air-Conditioning Engineers, Inc. (1976). 

This study was performed to computer simulate the refri 

tion subsystem (of a building’s environmental control system by 
modeling the system components and controls. Manufacturers per- 
formance data were used where possible. The simulation is carried 
out on an hour-by-hour steady-state basis. Field measurements made 
to verify the simulated results are collected on an hourly average 
basis. The input to the simulation program was the measured load on 
the cooling coil and the measured fresh air dry-bulb temperature to 
which the controls respond. The primary output of the program is 
the energy consumed by the refrigeration system. 


35530 Field validation test of the hourly load program developed 
from the ASHRAE algorithms. McBride, M.F. (Ohio State Univ., 
Columbus); Jones, C.D.; Mast, W.D.; Sepsy, C.F. pp 95-115 of In 
Load profiles and energy requirements for heating and cooling of 
buildings. Jones, C.D.; Sepsy, C.F. (eds.). New York; American 
Heating, Refrigerating, and Air-Conditioning Engineers, 

Tests performed to validate computer-predicted hourly heat- 
ing and cooling loads for a building are described. The results 
indicate that the algorithms and programs used simulate the building 
heating and cooling loads with reasonable accuracy as long as the 
building parameters used in the program are maintained in the actual 
structure and operation of the building. (LCL) 


35531 ps poe simulation and validation of a building heating, 

air conditioning system. Crall, G.C. (Battelle Memori- 

al Inst., — OH); Jones, C.D.; Sepsy, C.F.; Jones, J.W. pp 

116-153 of In Load profiles and energy requirements for heating and 

cooling of buildings. Jones, C.D.; y, C.F. (eds.). New York; 

American Society of Heating, Refrigerating, and Air-Conditioning 
Inc. (1976). 

Utility companies, builders, and building users are becoming 
increasingly concerned about the total cost in energy and money of 
— a comfortable environment within buildings. Therefore, 

tion of building loads and of systems for controlling the 
environment within buildings is important for predicting building 

‘gy requirements. The procedure for such simulation is discussed 
p= | the predicted load aie are com with measured load 
data. It is concluded that, given basic data on a building and the 
components of its environmental control system, the energy 
ments for heating and cooling can be accurately Geter CL) 


Optimum control of heating, ventilating, and air condition- 

systems. Weaver, T.R. (Johnson Controls, Inc., St. Louis). pp 

401-403A of In Proceedings of the second annual UMR-MEC con- 

ference on energy. ae ly J.D. (ed.). North Hollywood, CA; 
Western Periodicals Co. (1976). 

From 2. annual UMR-MEC conference on energy; Rolla, 
Missouri, United States of America (USA) (7 Oct 1975). 

See CONF-7510146—. 

The control of HVAC systems has traditionally been per- 
formed by relatively simple field hardware. The industry appears, 
however, to be ready for the use of more sophisticated measures. 
The paper presents several approaches to the conservation of energy 
in this area with the use of closed-loop computer control and 


G.m.b.H. und 


of indoor swimming pools. (to 
Co. German(FRG) Patent 26 May 1976. 8p. (In 


2 figs. Available from Dt. Patentamt, Muenchen (FRG). 

A description is given of an air conditioning plant to dehu- 
midify and heat indoor swimming pools by means of a heat pump 
circuit. The air conditioning plant is characterized by the fact that 
circuit consist of at least two evaporators and two condensers, 
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of which are series connected on the water 


two separate circuits on the refrigerant side 
of the system is given. 


35534 Plant for the simultaneous production of cooling and heat- 
ing water. Katori, H. German(FRG) Patent 2,554,441/A/. 10 Jun 
1976. 11p. (In German). 

1 fig.; 1 tab. Available from Dt. Patentamt, Muenchen (FRG). 

The claim of the invention concerns the arrangement of two 
additional heat exchangers in the heat pump circuit; these heat 
exchangers are to serve the purpose of cooling and heating. This 
additional exchange of energy is to contribute towards increasing the 
level of efficiency of the heat pump. 


35535 Method for control of the heating capacity of inductively 
and/or conductively heated materials. Kaupert, W.; Groenewald, W.; 
Kammereck, M. (to Brown, Boveri und Cie A.G.). German(FRG) 
Patent 2,501,895/A/. 22 Jul 1976. 13p. (In German). 

1 fig. Available from Dt. Patentamt, Muenchen (FRG). 

A method of controlling the heat output of stranded wires, 
wires or strips heated inductively and/or conductively is described. 
In the method outlined at least one electrical parameter of the 
heating current circuit is used as a control point of the control 
system, while a parameter connected with the rate of the heated 
material is a processed variable. An electronic control element is 
employed. The method involves dual loop cascade control in which 
the control of the temperature of heated material is superimposed 
upon a control of the voltage in the heating current circuit. 


35536 Packing and thermal insulation of flat roofs. Hempel, F. 
German(FRG) Patent 2,502,374/A/. 29 Jul 1976. 7p. (In German). 
2 figs. Available from Dt. Patentamt, Muenchen (FRG). 
A conventionally constructed warm roof is arranged in the 
following layers: 1) massive cover, 2) heat insulation, 3) sealing and 
gravelling or plate covering. This way of arranging the layers of a 
warm roof brings problems concerning the price. Especially the 
sealing against humidity is stressed by strong changes of temperature 
occurring now and then. This is why suggestions are made to 
conceive a ‘reverse warm roof’. Doing this, however, involves some 
difficulties. So, according to the device, the following series of layers 
is proposed: (1) massive cover, (2) deaeration layer and vapour 
pg on (3) heat insulation I, (4) deaeration layer and sealing sets 
and heat seal or plastic foils, (5) heat insulation II, (6) cement 
flooring, and (7) sealing set and plate covering or gravel embedding 
medium or gravelling. 


35537 Thermal insulated aluminium window, Streck, P.; Engl, L. 
(to Ritter Aluminium G.m.b.H.). German(FRG) Patent 2,502,584/ 
A/. 29 Jul 1976. 11p. (In German). 

9 figs. Available from Dt. Patentamt, Muenchen (FRG). 

The device is a metallic window frame. The shell on the 
room-side, i.e., the warm window shell, is separated from the outer, 
so-called cold shell, by constructive measures. In case of high 
humidity of the air, condensation water occurs on the warm shell, 
and the construction according to the device is to prevent this. 
Therefore, the transmission cross-section of the heat transmitters 
connecting the warm and the cold shell is reduced so that a heat 
perenne Ay is achieved in front of each heat transmitter in the 
warm part of the cross-section. This serves to prevent the formation 
of tion water on the window frame on the room side. 


A detailed flow diagram 


— Central heating plant for several rooms. (to Rox Lufttech- 

he Geraetebau G.m.b.H.). German(FRG) Patent 2,502,852/A/. 
293 ial 1976. 9p. (In German). 

7 figs. Available from Dt. Patentamt, Muenchen (FRG). 

In order to increase the specific heat emission from convec- 
tors, ventilators are often used to increase the flow speed of the air 
passing the convectors. In this case, the convectors can be covered 
with a fluid of low eliminating heat temperature. This temperature, 
however, is so low in most cases that the heating element cannot 
develop sufficient convection of its own out of periods of maximum 
need when the ventilators are turned off. The tasks of the device are: 
(1) to aoe a ventilator-convector with sufficient convection also at 
periods of less need for heat when the ventilator is turned off by 
means of constructive measures; (2) To provide for a possibility to 
achieve an intermediate state between the completely turned-off 
ventilator and the fully driving ventilator. 


35539 Method and equipment for thermal insulation without 
energy losses. Schoell, G. German(FRG) Patent 2,503,074/A/. 29 
Jul 1976. 11p. (In German). 
4 figs. Available from Dt. Patentamt, Muenchen (FRG). 
It is a well known fact that every kind of thermal insulation 


(e.g., that of a house) is associated with a flow of energy, i.e., a heat 


loss, due to the difference in temperatures between the two media 
surrounding the thermal insulation. The present invention is based 
on the pe wn that the energy flow at the interface between the 

material and the colder medium will disappear if the 
temperature in the interface of the thermal insulation material is 


optimization. 
. man | 


3646 ERDA ENERGY RESEARCH ABSTRACTS 


equal to the temperature of the colder medium. For this purpose, an 
air stream is blown from the colder medium into the insulating 
material. The air absorbs the energy contained in the insulating 
material, is heated in the process and can continue to be used as a 
heat carrier. No estimate is made of the energy needed to generate 
the air stream relative to the thermal energy that can continue to be 
used in this way. 


35540 Heat pumps (final part). Principles and possibilities for the 
use. Borrmann, H. Oel Gas Feuerungstech.; 21: No. 8, 19-24(Aug 
1976). (In German). 

12 figs.; 17 refs. 

This second part of the article is concerned with the special 
features of the heat sources of heat pumps, and it presents a survey 
of the possibilities for the use and application of heat pumps. 


35541 Equipment for the air conditioning of rooms using the heat 
of illumination. (to Siemens A.G.). German(FRG) Patent 2,502,538/ 
A/. 26 Aug 1976. 11p. (In German). 

6 re Available from Dt. Patentamt, Muenchen (FRG). 

The patent describes an air conditioning system for rooms 
which makes use of the illumination heat of the lamps installed in the 
room. The device consists of an air admission line by means of which 
an air flow is made to pass the lamps. The air flow is then conducted 
into the room by means of guide plates. Ventilators may be used to 
enhance air circulation. 


35542 Heat storage by locking the flue gas connection of an oil- 
fired hot-water boiler. Weber, E. German(FRG) Patent 2,506,939/A/ 
. 2 Sep 1976. 3p. (In German). 

2 figs. Available from Dt. Patentamt, Muenchen (FRG). 

The invention is concerned with a measure for saving energy 
on oil-fired hot-water boilers. The common installations have got the 
disadvantage that on reaching the preset boiler temperature, at 
which the oil burner turns off, heated air, i.e. unused energy, can 
escape, without being prevented, via the flue gas connection to the 
chimney. According to the invention, a slide valve, mounted within 
the flue gas connection or directly within the boiler, or a swingable 
trap is to close the connection to the chimney right after turn off of 
the oil burner and thereby to prevent the escape of the unused 
energy. This is achieved by means of an actuator electrically con- 
trolled by the oil burner. 


35543 Method of producing a heat insulation for a shell roof. (to 
Dyckerhoff und Widmann A.G.). German(FRG) Patent 2,363,433/ 
C/. 16 Sep 1976. 5p. (In German). 

3 figs. Available from Dt. Patentamt, Muenchen (FRG). 

The invention is concerned with a method of producing a 
heat insulation for a shell roof standing out of the outer wall of a 
building and being composed of prefabricated, unilaterally bent steel 
concrete plates. According to the invention a heat-insulating layer, 
—— of polyurethane foam is applied to the upper surface of the 
roof shell and extended over its front surface, running flush with the 
outer wall of the building, to the heat-insulating layer provided for 
the outer wall. Then a pre-cast reinforced concrete unit, forming the 
out-standing part of the roof, is added to the front surface of the roof 
shell, provided with the heat-insulating layer, in such a way that it 
runs along the extension of the roof shell and is fastened to the ends 
of the tendons of the roof shell by means of bolts. 


35544 Method of operating a heat pump. Peter, E. (to Bosch (R.) 
os German(FRG) Patent 2,510,506/A/. 30 Sep 1976. 9p. (In 
erman 


). 

1 fig. Available from Dt. Patentamt, Muenchen (FRG). 

A method of avoiding liquid shocks in the compressor of a 
heat pump due to mixing of the refrigerant and the oil of the 
compressor after shutdown of the heat pump is described. For this 
purpose, a solenoid valve is installed between the liquifier and the 
expansion valve which is closed before the compressor is shut off. 
Moreover, the refrigerant in the low pressure system between the 
solenoid valve and the compressor is sucked off by the compressor, 
and the compressor is shut off shortly before the pressure has 
equalized with the atmospheric pressure. Sucking off of the refriger- 
ant is monitored by an automatic pressure or temperature controller 
in the refrigerant circuit. 


35545 District heating supply of the EWAG. Kolar, J.; Bus- 
singer, R. Energie; 28: No. 11, 337-338(Nov 1976). (In German). 
1 fig.; 2 tabs.; 4 refs. Short communication only. 


35546 Installation for limiting the output of an electric heating 
unit controlled electronically. Scholz, H. (to Phillips Gloeilampenfa- 
brieken N.V.). German(FRG) Patent 2,612,197/A/. 7 Nov 1976. 
17p. (In German). 
5 figs. Available from Dt. Patentamt, Muenchen (FRG). 
An ee limiter of an electric heating unit is described. The 
unit is controlled electronically by a modulating thermostat contain- 


ing a constant tension stabilizer, a zero passage detector, a difference 
amplifier, a ramp generatcr with a resistor and a condenser, and an 
output amplifier. 
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35547 Economic significance of the operation of ventilating and 
installations in district: . Benedicic, H. 
(Grazer Stadtwerke A.G. (Austria)). Fernwaerme Int.; 5: No. 6, 189- 
192( (In German). 
igs. 

A system of district-heating supply for the operation of heat- 
ing, ventilating and air-conditioning installations is described. The 
system is on a three-conductor oe the third conduc- 
tor (constant line) being operated at 130°C and having a circulated 
heat quantity corresponding to that for the summer consumers. For a 
two-conductor network there is a requirement for a constant input 
temperature at the level of the hot-water input temperature, for 
which the absorber is designed. 


35548 Congress and exhibition ‘Efficient use of energy in urban 
agglomerations’. Haschke, J. Elektrizitaetswirtschaft; 75: No. 26, 1015- 
1019(Dec 1976). (In German). 

From Congress on rational energy utilities in urban systems 
with specialized exhibition at the German Industrial exhibition; 
Berlin, F.R. (18 Sep 1976). 

igs. 

The energy congress held in Berlin and the exhibition which 
went along with it are reported on. The main subjects of the 
congress were: (1) efficient energy utilization; (2) coupled ener 
—- in densely populated areas; (3) possibilities of district 

eating from heating and power stations in the FRG including 
Berlin-West; and (4) improved application technology in densely 
populated areas. The exhibition gave insight into the various tech- 
niques of energy conversion, energy storage, transport and applica- 
tion. 


35549 heating system. Allgood, T.L. US Patent 
4,008,703. 22 Feb 1977. Filed date 17 Apr 1975. 6p. 

A plurality of interconnected pipes are installed in a fireplace 
to utilize the heat generated therein for the purpose of heatin, 
room. The pipes are arranged in upper and lower sections 
provide a pair of closed paths in which air is circulated by a fan. 
Cast iron slugs are spaced within the pipes in order to transfer heat 
to the circulating air and to increase the air turbulence. Outlet 
conduits receive heated air from the upper and lower sections and 
distribute it in the area that is to be heated. 


35550 Competition coming in heat pumps: gas-fired may be best 
in cold climate. Swenson, P.F. (Consolidated Natural Gas Service 
Co., Cleveland). Energy Res. Rep.; 3: No. 5, 1-3(7 Mar 1977). 
Tests will begin in September on a eee heat pump that is 
expected to cost 30 to 50 percent more a comparable electric 
unit but operate at only one-third the cost, with a pay-back period of 
as low as two years. The heat pump uses a steam driven single-wheel 
turbine to drive a fluorocarbon vapor compressor. Double circuit 
heat exchangers are used to hold down the source-to-sink tempera- 
ture ratios. Mechanical Technology, Inc. is developing the heat 
oor at a cost of $1.2 million, 50 percent of which is funded by 
RDA. Comparisons of energy prices of gas and electricity and 
annual operating costs of gas and electric heat pumps illustrate the 
— savings with the gas-fired units, which are less sensitive to 
uctuations in demand relative to agente. Industrial and commer- 
cial markets will be developed before the heat pump is made 
available for residential use. (DCK) 
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REFER ALSO TO CITATION(S) 35322, 35324, 35380, 35388, 
35397, 35443, 35455, 35460, 35464 


35551 (ORNL/CON—9) Experimental investigation of retrofit 
options for mobile homes. Ball, S.J. (Oak Ridge National Lab., Tenn. 
(USA)). 3 Mar 1977. Contract W-7405-ENG-26. 29p. P 03/MF A01. 

A mobile home located (outdoors) in Oak Ridge, Tennessee, 
was tested to determine its energy-use characteristics for both space 
heating and cooling. The main objective was to determine the 
energy savings that can be achieved by the addition of retrofit items 
such as storm windows, skirting, and extra insulation and how these 
savings vary with weather conditions. Analyses of space heating 
data show that energy savings approaching 50 percent can be 
achieved, but analyses of space cooling data were inconclusive. 


35552 (PB—252453) Energy conservation in work in 
progress and plans for 1975—1976. Socolow, R.H.; Harrje, D.T.; 
Mayer, L.; Seligman, C. (Princeton Univ., N.J. (USA). Center for 
Environmental Studies). Apr 1975. 63p. NTIS $4.50. 

design of experiments to monitor energy consumption in 
residential housing units and provide data enon A to energy con- 
servation opportunities is discussed. (GRA) 


35553 (PB—252686) Summer air conditioning and appliance use 
patterns: a graphical analysis. Robinson, J.A.; Yeung, J. (Princeton 
Univ., N.J. (USA). Center for Environmental Studies). May 1975. 
37p. NTIS $4.00. 
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‘Tip, spas is primarily concerned with understanding the 
patterns of electric consumption for individual appliances across 
_ as well as relating consumption with outside weather condi- 

tions, especially outside temperature. The sources of the data for this 
planned community of Twin Rivers, New Jersey. The houses are 
situated in adjacent positions in a row of townhouses and are 
identical three-bedroom units. Various plots and phs measure 


35554 (PB—253764) Energy consumption 

residential and commercial consumers in the United States. Ba 
man, M.L.; Joskow, P.L. (Massachusetts Inst. of Tech., Cam! i 
Energy Lab.). 20 May 1975. 33p. (MIT-EL—75-024). 


Revision of Rept. no. MIT-EL-74-002, PB—234536. 

This report covers the conceptual design and estimation re- 
sults of models for total demand and aggregate fuel choice decisions 
in the residential and commercial sector. model used to explain 
total demand for energy in the residential and commercial sector is a 
simple flow adjustment model. The long run price and income 
elasticities of demand in this sector were estimated. A set of simula- 
tions were performed using alternative scenarios about the evolution 
of future prices. (GRA) 


= Textile floor coverings as a part of thermal protection in 
buildings. Scheewe, H.J. Kunstst. Bau; 11: No. 1, 


the domestic 
8(1976). 14a German). 


floor covering (for example on a cellar ceiling), a heat loss flow of 4 
W/m? can be saved. Even more essential for the thermal effect of a 
textile floor covering is the fact that the floor heat is increased. Since 
the comfortableness in a room also di ds on the surface tempera- 
tures of the surrounding areas, y on the surface temperature 
of the floor, the room temperature in a het-warer’ room can be kept 
lower without changing the comfortableness. This has an essential 
effect on reducing the heating costs. 


35556 Heat recovery equipment for dish washing machines. Pilz, 

E.; Schmidt, B. (to Stierlen-Maquet A.G.). German(FRG) Patent 
2,487,082/A/. 10 Jun 1976. 15p. (In German). 

Available from Dt. Patentamt, Muenchen (FRG). 

heat released by the dish washer is withdrawn from the ambient air 

by means of a heat pump. In addition, the water vapor emanating 

from the dish washer is condensed so that the heat of evaporation 

can be recuperated. This recuperated heat is delivered to the tank 

water or rinsing water in the machine. The heat pump circuit is 


Compound heat systems with equipment for households 

industry. Kickbusch, E. German(FRG) Patent 2,508,043/A/. 2 
Sep 1976. 13p. (In German). 

2 figs. Available Dt. Patentamt, Muenchen (FRG). 

A method is described to improve the efficiency of electric 

power use. It takes approximately 3. kcal to generate 1 kWh, but 

overall efficiency. 


nische Univ. Muenchen (Germany, F.R.); Energie- und 
sorgung A.G. (EWAG), Nuernberg (Germany, F.R.)). Energie; 28: 
No. 1976). (In German). 
Accordin, to a comprehensive survey made in 21 Franconian 
. with about 690,000 inhabitants, the annual 
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K. (Stadtwerke Muenchen (Germany, F.R.). 


The heat consumption investigation deals with the possible 
saving of thermal energy by the later installation of a control based 
on outside for bui supplied with district heating. The flats are 
fitted with heat-cost distributors, and the heating costs are invoiced 
to every single tenant even after the control has been installed. 


35560 Prefabricated fireplace. Hall, J.R. (to Hall Fireplace, 
—~g US Patent 3,999,535. 28 Dec 1976. Filed date 11 Nov 1974. 


A forced air home heating system includes a i 
metal fireplace having a combustion chamber surro’ by a heat 
collection distribution chamber. The lace distribution chamber 
functions as the central distribution chamber for the forced air home 
heating system to which air is supplied from a furnace or other heat 
source and from which it is distributed throughout the home. If 
there is a fire in the fireplace, fireplace generated heat then supple- 
ments or replaces heat from the primary home heating source in the 
forced air system. 


OFFICE 
REFER ALSO TO CITATION(S) 35460 


35561 Energy saving measures in the illumination of work rooms. 
Herbst, C.H. (Brauchli und Amstein A.G., Zurich (Switzerland)). 
28: No. 17, 573-576(Aug 1976). (In German). 
igs.; 4 

The feared shortage of energy and recession have led to 
electricity economy measures being more frequently demanded. 
Lighting is often in first place because electricity consumers notice it 
the most. In the contributions an example is given to illustrate how 
the electricity plant can be optimized from the point of view of 
energy conservation. Moreover, not only new ones but also existing 
plants are examined. 


COMMERCIAL 
REFER ALSO TO CITATION(S) 35554, 35557 


TRANSPORTATION AND PROPULSION 
REFER ALSO TO CITATION(S) 35375, 35377, 35378, 35397, 35420 


AIR AND AEROSPACE 


REFER ALSO TO CITATION(S) 35599, 35600, 35602, 35603, 
35604, 35605, 35606, 35608 


RAILWAY 


REFER ALSO TO CITATION(S) 35461, 35596, 35601, 
35603, 35604, 35605, 35606, 35608 


LAND AND ROADWAY 


REFER ALSO TO CITATION(S) 35339, 35371, 35433, 
35585, 35586, 35601, 35602, 35603, 35604, 35605, 35606, 
35608, 35609, 36182 


35562 ag eae Traffic flow theory and applications. Cra- 
vens, D.W. (Transportation Research Board, Washington, D.C. 
1976. 103 (TRB/TRR—567). NTIS $8.00. 
valuation of single- and two-regime traffic flow 

h; Traffic performance models under an incident Jaeuae 
maa levels of service of a city street by wing oay 
tum techniques; Bey applications of the UTCS-1 mek 
simulation model; Vehicular headway distributions--testing and re- 


opping centers = South 
limit and 


REFER ALSO TO CITATION(S) 34001 


INDUSTRY 


REFER ALSO TO CITATION(S) 35338, 35374, 35377, 35397, 
35420, 35457 


3647 
Outside temperature, use Of air Conditioning in each house, use o 
lights, appliances, and hot water, thermostat settings, use of air 
conditioning vs. outside es. use of A/C fan, refrigerator 
and dryer per hour, and total electric consumption for each house. 
(GRA) 
$4.00. 
equipped with two thermostatically controlled regulating valves 
connected in parallel. The control scheme satisfies all operating a 
35461, 
35607, 
efficiency by means of a compound heat system. The system in- 
volves the circulation of a gas, such as air, and consists of a central 
primary system (compressor, turbine, _— mover) in which a 
gaseous medium is circulated. Households and public consumers are 
connected to a distribution station. 
35558 Final energy demand of small consumers. Kolar, J. (Tech- 
in Kentucky; Traffic characteristics of sh 
— ot Africa; Driver response the 55-mph 
cons' iati teristi it speeds. 
amounts to 1.8 MWh per citizen. Deviations from town to town are ) 
considerable. The share in solid fuels is substantially lower than in PIPELINE 
private households. The annual energy consumption (including elec- 
tricity) of the small consumers for 3 Franconian medium townships | 
on the basis of extensive partial surveys amounts to 5.6 MWh per 
citizen and to 26 MWh for those ye in commercial services. 
The latter figure is very much in line with other investigations. fr 
About half of the energy consumption falls to public institutions. 
distributions, and control based on outside temperature. Schmidbauer, 


3648 ERDA ENERGY RESEARCH ABSTRACTS 


35563 Sizing up the energy requirements for producing primary 
materials. Kellog, H.H. (Columbia Univ., New York). Eng. Min. J.; 
178: No. 4, 4, 61-51 r 1977). 
heant conclusions can be reached concerning the 

gy requiem uirements for producing the end products of the minerals 
industry: ore Btu's (or kwh) will be needed in the future for 
mining and concentrating ores of epee gone: considerable 
energy conservation is possible in the m production sector 
through redesign of established recovery processes; and significant 
further savings can be achieved by replacement of primary materials 
with recycled scrap and waste. With a few Me aap metals are 
energy-intensive materials. Often, concentration of low grade ores is 
necessary; the use of electricity for electrolysis may be involved and 
in some cases, the operations may be small scale, require s 
equipment, special atmospheres, separation of impurities, etc. 
process design will permit some energy saving and recycling (which 
saves mineral and energy resources eliminates some waste 
disposal problems) is decidedly beneficial. (LTN) 


ENERGY SOURCES 
REFER ALSO TO CITATION(S) 34390, 35316, 35384 


MATERIALS 
REFER ALSO TO CITATION(S) 35462 


EQUIPMENT AND PROCESSES 
REFER ALSO TO CITATION(S) 35381, 35382, 35383, 35450, 35826 


35564 (TID—27399) Important factors in the innovation decision 
process among potential users of microwave-vacuum grain dryers. 
(Peat, Marwick, Mitchell and Co., (USA)). Jan 
1977. Contract EX-76-C-01-2436. 25p. 50. 

Grain drying activities in a 
amount of energy each year which could be greatly reduced by the 
use of a new, virtually pollution-free, microwave-vacuum dryer. 
Whether or not the grain drying industry will convert to microwave 
dryers will depend on the comparative cost and reliability of alter- 
nate drying systems, the relative ~y 4 in fuel costs, the implemen- 
tation of meager regulations and accompanying cost of re- 
quired pollution equipment for non-microwave systems, and federal 
policies such as financial incentives to im; oes a lution charac- 
teristics of existing equipment. The developm an econometric 
model for estimating the rate of microwave aay a implementation 
considering all of these incentives is discussed. 


35565 Investigation with 
optimization system 


furnaces. Parsunkin, B.N.; Slesarev, A.V. atogors 
Metall Inst, USSR). Steel USSR; 4: No. 662 1974). 
In this study, a fuel combustion optimization system used in 
reheating furnaces is examined with the aid of an alalog computer. 
The data obtained is used to gear the system under full-scale condi- 
tions to a continuous furnace at an iron and steel complex. Effects of 
the drift characteristics on the rapid response, stability and oper- 
ational accuracy of the system are investigated. 


35566 Improving blast-furnace + sme Be indices by the use of 
combined blast with higher consumptions of its components. Belevt- 
sov, G.A.; Kas’yan, V.V.; Bugaev, K.M.; Lyubimov, V.S.; Nikolaev, 
E.A. (Enakievo Works and the Donetsk Iron and Steel Res Inst, Ukr 
SSR). Steel USSR; 4: No. 9, 698-701(Sep 1974). 

Results of an experimental investigation show that the use of 
combined blast with high consumptions of — (up to 30 to 32% 
in the blast) and natural gas (up to 160-170 M*/t iron) is 
a ly very effective. A reduction in the cost of oxygen is isa 
reserve for the further lowering of pig-iron production costs. 
increase rl pig-iron make and coke saving per unit of a 
consumed is determined by the established proportions of the b 
additives. The difficulties of continually supplying the blast furnaces 
with the required amount of natural gas when they are operating on 
blast oxygen-enriched to 25% and over have been overcome at the 
works by injection of heavy fuel oil. 


35567 Design of convection tube recuperators. Bulina, V. (Zele- 
zarny a Strojirny, Ostrava-Vitkovice, Czech). Hutn. ro 30: No. 2, 
108-113(1973). (In Czech). 

Reference is made to the author's 1972 paper dealing with the 
design and construction of convection tube recuperators in continu- 
ous reheating furnaces. Results of new theoretical and laboratory 
investigations are reported. Using these results, a pro recuper- 
the continuous heating furnace. 


35568 Future uses of aluminium in view of energy mute saben ot 
rising primary aluminium prices in Japan. Nakayama, luminium 
(Duesseldorf); 51: No. 6, 383-385(Jun 1975). 


ERA VOL. 5-2, NO. 14 


The Japanese aluminum industry where 70% of the energy 
developing a long-term rod wer for the next 10 years. The objectives are 
development of new logies, laevediention of recycling systems, 
elimination of waste of raw materials, and others. Future markets are 
also discussed. 


35569 Device for recovery of flow energy for use in separating 
plants operating according to inverse osmosis. Tuchenhagen, O. 
German(FRG) Patent 2,442,741/B/. 29 Jul 1976. Sp. (In TON 
2 figs. Available from Dt. Patentamt, Muenchen (FRG 
The invention refers to a device for recovering flow energy 
in separating plants operating according to ag ge of inverse 
osmosis, e.g., for desalination of sea water. The separating plant 
works with a stepped piston whose main piston compresses the 
product flow in the working cylinder and whose driving piston 
within the driving cylinder, is simultaneously acted upon in a driving 
way by the high-pressure flow of condensate. A double valve is at 


35570 Device for controlling the flow of concentrate in energy 
recovering units for use in separating plants operating by inverse 
osmosis. Stahlkopf, F. German(FRG) Patent 2,444,740/B/. 29 Jul 
1976. German). 
gs. Available from Dt. Patentamt, Muenchen (FRG). 
The invention is concerned with a device for controlling the 
flow of concentrate inthe energy recovering unit of a separation 
plant working according to the principle of universe osmosis. The 
energy recovering unit consists e.g. of a three-plunger : with a 
double-acting stepped piston whose main piston sucks in and com- 
resses the production flow and whose driving piston expands the 
low of concentrate b et A pivoted control piston, 
directly driven throu, the cranks’ of the energy recovering unit, 
is distributing the flow of concentrate to the driving cylinders by 
means of its control-piston c! and is collecting it again. é 


WASTE HEAT UTILIZATION 
REFER ALSO TO CITATION(S) 35382, 35384 


35571 Waste heat utilization from kilns and drier oy ~~ 
G.S.J. (Stichting Technisch Centrum Waalsteen, Nijmegen (N 
lands)). Whee (Ziegelind.) Int.; No. 12, 448-451(1975). gyr 


then economic potentialities of recycling waste heat from flue 
gases and exhaust air the drier are severely limited by the cost 
of power. As power costs increase, the benefits and drawbacks of 
waste heat utilization must be kept constantly under review. A 
description is given of some methods for the utilization of waste heat 
from ki drier plant, indicating their advantages and disadvan- 
tages. 


35572 Method and equipment for heat recovery of furnaces. 
Schneider, C.; Poehlmann, E. (to ASK August Schneider K.G.). 
G) Patent 2,406,467/A/. 21 Aug 1975. Sp. (In German). 

1 - Available from Dt. Patentamt, Muenchen (FRG). 

A method of heat recovery from furnaces is described in 
which the flue gases are passed through a stack. In the familiar types 
of furnaces the flue gases must have a minimum temperature above 
the dew point of the pollutants they contain to prevent such pollut- 
ants from condensing within the stack. In order to recover the 
thermal energy contained in the flue a heat exchanger is 
installed in the flue gas duct upstream of the stack to lower the flue 
gas temperature below the dew point temperature of the pollutants, 
in this way allowin was oe pollutant condensates to be removed from 
the flue gas duct. heat exchangers which lend themselves to this 
pipes. The heat is best 
removed by forced venting of the cold side of the heat exchanger. If, 
as a result of the cooli of the flue gases, the draft in the stack is 
insufficient, it is advisable to accelerate the flue gases by fans after 
the cooling stage. 


35573 Procedure for energy production. Cornelius, G.; 
Marschner, F.; Supp, E.; Verlam, T. (to Metallgesellschaft A.G.). 
German(FRG) Patent 2,501,377/A/. 22 Jul 1976. 13p. (In German 
2 figs. Available from Dt. Patentamt, Muenchen (FRG 
The patent is concerned with the utilization of chemical 
reaction heat in industrial plants. 


Signs of recovery in equipment development. Process Eng.; 


35574 
57-59(Nov 1976). 

Three heat reco units, 3 dryers, and 2 water coolers 
developed in the UK and USA for recovering heat from industrial 


waste process gases are evaluated. (LCL) 


35575 Apparatus for cleaning stack gas and using same for gen- 
eration of electric power. Hegemann, K.R. (to Gottfried Bischoff Bau 
Kompl.). US Patent 4,007,025. 8 Feb 1977. Priority date 6 Nov 1973, 
German, Federal Republic of (F.R. Germany). 6p. 
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Stack gas is first passed through a coarse- 

and then a prescrubbing tower. Then this pr 4 ry 

of one of the washers is connected directly to a droplet separator at 
the output of the system. The outlet of the other venturi washer is 
connected through a turbine driving an electric generator and 
having its output side in turn connected to the droplet separator. The 
control body of at least the washer which is connected directly to 
the droplet separator is adjustable so as to maintain a constant back 
pressure in the system at the blast furnace from which the stack gas 
comes. The venturi washer connected to the turbine is set up to pass 
that most of the gas passes through the turbine, undergoing a 
pressure drop that is transformed into the work of driving the 
turbine and generates electricity. 


RECYCLING 
REFER ALSO TO CITATION(S) 35335, 35471 


35576 (AD-A—029528) Use of recycled materials in airfield 
pavements. Feasibility study. Final report, October 1974—August 
1975. Lawing, R.J. (Army Engineer Waterways _— Station, 
Vicksburg, Miss. (USA)). Feb 1976. 72p. NTIS $4. 

The report given describes an investigation of the economic 
and technical feasibility of recycling old pavements and used paving 
materials into new pavement construction and maintenance. It is in 
effect a state-of-the-art study based on literature reviews and job site 
visits. Four major procedures were indentified as being used to 
recycle or reclaim pavements and paving materials. These are: (1) 
poy and crushed materials, (2) removed and reprocessed materi- 

als, (3) pulverized in-place, and (4) heater-planer scarifier or remix 


ELECTRIC POWER 
REFER ALSO TO CITATION(S) 35377, 35445, 35447, 35448 


BUILDINGS 
REFER ALSO TO CITATION(S) 35550 


INDUSTRY 
REFER ALSO TO CITATION(S) 35450 


WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 33691, 34145, 34469, 35335, 
35385, 35629, 36180 


pp 93-113) Waste products as a 
tial replacement for aggregates. Collins, R.J. (Valley Forge 
Devon, PA). 1976. 


From 4. international ash utilization symposium; St Louis, 
Missouri, United States of America (USA) (24 Mat 1976). 

In Ash utilization. 

At the present time, the total US production of 
including crushed stone, sand and gravel, and blast furnace slag, is 
approximately two billion tons per year. The use of locally available 
waste materials is considered as a possible solution to local or 
regional shortages of naturally occurring aggregates. Industrial, do- 
mestic, and mineral wastes from more than thirty different sources 
were studied, and several recommendations are made. Added stimla- 
tion for the earlier development of waste products as replacements 
for aggregates may be needed in the form of economic incentives for 
recycling of solid wastes. (PMA) 


35578 (NTIS/PS—76/0661) Solid waste disposal economics (a 
bibliography with abstracts). Report for 196t_n 1976. Lehmann, 
E.J. (National Technical a Service, Springfield, V: 
Aug 1976. NTIS $25 

Supersedes NT 18/PS-75/536. and NTIS/PS—74/092. 

The topics cited in this bibliography of Federally-funded 
research include the main economic aspects of solid waste disposal 
and abatement. This covers studies concerning industries, transporta- 
tion, urban planning, and recyc’ ~~ a includes topics such as 
profitability of waste recovery and economics of using new -— 

g posal techniques and their impact on 
dling costs. (This wu bibliography contains 125 abuerecin 26 of 
which are new entries to the previous edition.) 


35579 (PB—253609) Evaluation of solid waste materials for high- 
way uses. Final report. Wolters, R.O.; Cassellius, R.H. (Minnesota 
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This report is meant as a ‘state of the art’ on utilization of 
solid waste material for road construction and maintenance. There 
are many waste materials, but in Minnesota three products are of 
one interest because they are available in such large quantities. 

are: taconite tailings, fly ash, boiler slag. Much study has been 
done on some of these large volume materials. Some of the success- 
ful uses found for these products are embankment fill, subbase, base 
stabilizer for soil or aggregate, paving aggregate, and bituminous mix 
components. (GRA) 


35580 Fermentation of waste materials to produce industrial in- 
— Compere, A.L.; Griffith, W.L. (Oak Ridge National 
Lab., TN). Dev. Ind. Microbiol.; 17: 247- 252(1975). 

The fermentation of waste materials to methane is currently 
being considered; however, methane is not, per se, a product of 
choice, as it is worth only about $0.01 per pound. Recovery of a 
product more valuable than methane is desirable. The fermentation 
of waste whey to produce lactic acid was demonstrated, using a 
bench-scale anaerobic upflow packed bed reactor. The lactic acid 
was recovered using ion exchange techniques. Fermentation-pro- 
duced acids, which include acetic, propionic, butyric, succinic, and 
lactic acids, are worth an order of magnitude more on a weight basis 
than is methane. 


35581 Controlled deposition of combustion residues. Alms, F.U. 
Energie; 28: No. 9, 266-269(Sep 1976). (In German). 

3 figs.; 1 tab.; 25 refs. 

In the introduction, the article offers priorities which ought to 
be set in order to establish optimal waste removal systems. It then 
continues to outline the process applied by the Zentraldeponie 
Emscherbruch GmbH, and the dumping of — waste substances 
in municipal domestic waste in commercial waste of the same 
type. 


35582 Recycle treatment of waste water from nickel plating. 
Hayashi, T. (to Kayabakogyo-Kabushiki-Kaisha). US Patent 
4,009, y 22 Feb 1977. Priority date 29 Mar 1973, Japan. 10p. 
A method is described for the recycle treatment of nickel 
plating wastewater, in order to efficiently recover the nickel compo- 
nents from wastewater which has been used for the washing of 
nickel oo products in a form re-usable as a nickel plating solution 
as such, wherein the nickel plating wastewater is mixed with an 
aqueous alkaline component so as to remove, by precipitation in the 
form of hydroxides, contaminating metal ions other than nickel. The 
filtrate so obtained is treated through an ion exchange process so as 
to obtain an aqueous solution of nickel salts containing excess free 
sulfuric acid, a portion of which is then treated with alkali so as to 
SS nickel hydroxide which is separated in the form of nickel 
ydroxide through filtration by means of a centrifuge. The nickel 
hydroxide so obtained is then added to the rest of the aqueous nickel 
salt solution for neutralization with the free sulfuric acid contained 
therein to form nickel sulfate. The free sulfuric acid is then removed 
so as to obtain a highly concentrated nickel sulfate solution. 


35583 ‘aste reduction: issues and policies. Conn, W.D. (Univ. 
of Cafornin, Los Angele) Resour. Policy; 3: No. 1, 23-38(Mar 


problem faced by urban ares tis in disposing of the 
production and consumption processes. The average 
oes in a metropolitan area generates between 2 to 3 lb of 
household refuse per day, adding to the 2'/2 to 3 Ib of commercial 
refuse produced per capita and not including the vast quantities of 
agricultural, industrial, and other wastes. It is becoming increasingly 
difficult and costly to dispose of such wastes without causing 
damage to the environment. Suitable landfill sites close to urban 
areas are scarce; technological processes (such as incineration) 
which can reduce, although not normally eliminate, the need for 
landfill space require major capital investments and are expensive to 
te; and growing public opposition poses problems for the siting 
au any solid-waste facility. Furthermore, wastes contain potentially 
valuable resources. There are three basic approaches to dealing with 
the solid waste problem: (1) continue the traditional practice of 
attempting to assimilate the wastes into the environment without 
causing unacceptable damage; (2) seek the recovery of as much 
energy and materials as ible from the waste stream; and (3) try to 
reduce the rate at which the wastes are generated in the first place. 
This last approach could have a major impact on the solid waste 
lem. In California, the newly established State Solid Waste 

t Board investigated changes in current product charac- 

teristics, and production and packaging practices, which would 
reduce the amount of solid waste generated at its source. In January 
1975 the Board established a Source Reduction and Packaging 
Policy Committee with the task of preparing a background report 
and alternative methods for reducing waste 
— The findings were communicated to the Board in March 
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ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 
REFER ALSO TO CITATION(S) 35372, 35375 


35584 (PB—257554) Highway 1975. Section 1. Vehi- 


cles, drivers, and fuels. Annual (Federal Highway Administra- 
tion, Washington, D.C. (USA)). Sep 1976. 86p. A/HP/HS— 
75/01). 

ed also PB—255090. 


The publication presents the 1975 statistical and analytical 
tables of general interest on motor fuel, motor vehicles, driver 
icensing, and highway-user taxation. The Highway Statistics series 
has been published annually beginning with 1945. 


35585 (PB—258442) Monitoring report: automobile voluntary 
fuel economy improvement program. Final report Nov 74—Nov 75. 
Basham, W.; Powel, S.; Gould, H. (Department of Transportation, 
Cambridge, Mass. (USA). Transportation Systems Center). Apr 
1976. 21p. (TSC-OST—76-18). NTIS $3.50. 

On October 8, 1974, President Ford announced the goal of a 
40% improvement in fuel economy of automobiles to be achieved in 
the 1980 new car fleet compared to 14.0 mph for 1974. The Secre- 
tary of Transportation was given the lead in oe program 
to evaluate manufacturers’ progress to achieve their fuel economy 
goals, to make periodic analyses of future plans of each manufactur- 
er, and to report findings to the Energy Resource Council. The 
domestic manufacturers’ progress to date, the manufacturers’ future 


35586 Method and apparatus for utilizing moving traffic for 
generating electricity and to produce other useful work. Le Van, W.P. 
(to Van Allyn, Inc.). US Patent 4,004,422. 25 Jan 1977. Filed date 14 
Apr 1975. 6p. 

A method and apparatus are described for patanes useful 
work by utilizing the weight of moving traffic in a lway or 
traffic-way. A readily deformable chamber is filled with a fluid 
arranged so that the weight of a vehicle affects a displacement of the 
fluid. The energy of the displaced fluid in turn is translated into 
mechanical or electrical energy. 


INTERNAL COMBUSTION ENGINES 


35587 Fuel preheating. Moeller, M.; Haufe, P.; Schubert, R. 
German(FRG) Patent 2,403,901/A/. 7 rng Pact Sp. (In German). 
1 fig. Available from Dt. Patentamt, Muenchen (FRG). 

A method of fuel preheating is described with special regard 
to combustion engines. A heat exchanger is installed in the hot water 
circuit. The petrol pipe is linked up with this heat exchanger. The 
petrol coming out of the fuel tank flows through the heat a 
and thus reaches the carburetor in preheated condition. Using thi 
most, thus preventing the danger of explosion. 


SPARK-IGNITION 
REFER ALSO TO CITATION(S) 35620 


35588 (PB—253767) A study of stratified charge for light duty 
power plants. Vol. II. Final report. (Zentralstelle fuer Atomkernener- 
(ZAED), Eggenstein-Leopoldshafen (Germany, 

-R.)). Oct 1975. Contract EPA-68-03-0375. 143p. (DP—20437). 
NTIS $6.00. 

See also rt dated Jul 74, Volume 1, PB—236896. 

The objectives of this project were to determine the accept- 
ability of various types of stratified charge engines as potential 
gd lants for light duty vehicles and motorcycles in erica. 

ie light duty vehicle considered was a 4/5 seat compact sedan with 
good acceleration capabilities and exhaust emissions below a aay 
target of 0.41 g/mile HC, 3.4 g/mile CO, 1.5 g/mile NOx. A 
secondary target of 0.41 g/mile HC, 3.4 g/mile and 0.4 g/mile 
NOx was also considered. A literature survey was undertaken, 
comparing stratified charge engines with examples of good conven- 
tional gasoline and diesel engines. While some stratified charge 
engines had exhaust emission or fuel economy advantages, there 
were always sacrifices in other areas. Eleven engines were confi- 
gured, four of which were specifically directed towards the second- 
ary emission targets. A method of rating the engines was derived, 
and the design concepts were compared with two gasoline engines 
by a jury 1. The overall result was that the Ford PROCO and 
Honda CVCC combustion processes were serious contenders to the 
gasoline engine at the primary emission target, and that both of these 
systems, together with the VW combustion process, might be suit- 
able at the secondary targets. (GRA) 
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35589 (PB—256024) Gasoline consumption model. Volume I. 
Final report. Lerner, M.O.; Hickey, S.; Dulla, R.; Holmes, J. a 
and Environmental Analysis, Inc., Arlington, Va. (USA)). Jul 1975. 
Contract FEA-CO-04-52013. 107p. NTIS $5.50. 

An on-line time-sharing model of the automobile sector of the 
economy is presented. The model was designed to provide medium 
(3 to 5 years) and long term (through 1990) projections of gasoline 
consumption by passenger cars. Emphasis was placed on a model 
structure which could reflect the potential impact of alternative 
| teeny policies regarding fuel economy, emissions and safety. 

is report contains an overview of the logic of the model; a test of 
the model's predictive capability; a description of the capabilities of 
the model including types of outputs generated and types of policy 
options which could be evaluated; and a comprehensive description 
of the three major segments of the model: technology, economic- 
behavioral relationships, and emissions. 


35590 Lean-burning spark-ignition engines: an overview. Alic, 
J.A. (Wichita State Univ., KS). pp 143-168 of In Proceedings of the 
second annual UMR-MEC conference on energy. a J.D. 
(ed.). North Hollywood, CA; Western Periodicals Co. (1976). 

From 2. annual UMR-MEC conference on energy; Rolla, 
Missouri, United States of America (USA) (7 Oct 1975). 

See CONF-7510146—. 

Means of improving the thermal efficiency of spark-ignition 
internal combustion engines through fuel-lean combustion at part 
load are discussed. For purposes of —- and evaluation, lean- 
burning engines are classified as modified conventional engines, 
stratified-charge engines, and engines using alternative fuels. Particu- 
lar attention is given to automobile applications because of their 
importance for conservation of fuels. 


35591 Stratified charge Garrett, K. Automot. Eng. 
(London); 2: No. 1, 12-17(1977). 


A review is given of some of the topics discussed at a 
conference on stratified charge engines. The discussion includes fuels 
and energy utilization, engine types and configurations, and the 
possible use of liquid fuels from coal. The fuel economy and exhaust 
eos of three stratified charge engines, the Porsche SKS, the British 

yland, and the Ricardo Comet, are described. (PMA) 


DIESEL 
REFER ALSO TO CITATION(S) 33802, 35613, 35617, 35618, 35619 


35592 Combustion noise in diesel engines. Mehta, P.S.; Rao, 
B.H. (Banaras Hindu Univ., India). Indian East. Eng.; 118: No. 5, 
203, 205-206(May 1976). 

The analysis given indicates that large reductions in noise 
level of a diesel — can be achieved by controlling the cylinder 
Hepes s . By reducing the ignition delay or controlling the 

1 injection rate, the rates of cylinder —- rise can be reduced 
to a great extent, thus reducing the combustion noise. To date, most 
of the proposals for reducing the noise of automotive diesels have 
concentrated upon structural modifications, but it seems more logical 
that the noise level should be reduced at the source itself. 


TURBINE 
REFER ALSO TO CITATION(S) 35621, 35622 


35593 (AD-B—004531) Brittle materials design, high-tempera- 
ture gas turbine. Interim report No. 7, 1 Jul—31 Dec 1974. McLean, 
A.F.; Fisher, E.A.; Bratton, R.J.; Miller, D.G. (Ford Motor Co., 
Dearborn, Mich. (USA)). Apr 1975. Contract DAAG46-71-C-0162. 
201p. NTIS $7.75. ‘ 
Prepared in cooperation with Westinghouse Electric Corp., 
Pa. 
program objective is to demonstrate successful use of 
brittle materials in high temperature structural applications. A small 
vehicular gas turbine and a large stationary gas turbine, each using 
uncooled ceramic components, will be utilized in this program. In 
the vehicular turbine project, a major program milestone, compris- 
ing a 100 hour durability test of the stationary ceramic hot flow path 
components in an engine was completed. In the fabrication of 
ceramic turbine rotors, significant improvement in bonding the com- 
ponents of the silicon nitride duo density rotor resulted when hot 
lade ring. Spin testing of seven hot pressed silicon nitride rotor 
hubs, with burst speeds ranging from 102,000 to 120,000 rpm, 
confirmed that this material was adequate for rotor requirements. A 
silicon carbide combustor tube has been successfully tested in a 
combustor rig for a total of 171 hours, including 20 hours at an outlet 
temperature of 2500 F. In the stationary turbine proj static rig 
testing of hot pressed silicon nitride and silicon cabide stator vanes 
up to 2500 F was initiated. 


35594 Gas turbine circuit system. Justus, S. US Patent 3,996,738. 
14 Dec 1976. Filed date 11 Apr 1975. 6p. 
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A gas turbine circuit system is described in which the individ- 
ual heat exchanging components are never subjected to maximum 
temperature and maximum pressure simultaneously so as to reduce 
maximum stress for the component material. A feedback circuit from 
the outlet of the first turbine stage back to the heat source gas inlet 
has a mixing path in which the operational hot gas is mixed with 
injected cold gas under high pressure and substantial pressure-gain 
for the hot gas. 


ROTARY 
REFER ALSO TO CITATION(S) 35616 


EXTERNAL COMBUSTION ENGINES 


35595 Process for the conversion of heat into mechanical work. 
Baumgart, P.; Jorde, J.; Reiss, H.G. (to Drupp (Friedr.) G.m.b.H.). 
German(FRG) Patent 2,261,710/B/. 28 May 1975. 3p. (In German 

1 fig. Available from Dt. Patentamt, Muenchen (FRG). 

A process is described for converting heat into mechanical 
work with the aid of so-called ‘memory’ alloys which retain their 
original form after plastic deformation and subsequent heating up to 
a particular temperature during which the conversion of the struc- 
ture takes place. The invention makes use of the reversible propor- 
tion of the memory effect for which a single plastic deformation is 
enough to bring about the memory effect on account of successive 
heating up and cooling down and to repeatedly convert heat into 
mechanical work. In order to give a practical example, a torque rod 
made of Ni-46%Ti alloy is described in more detail. 


STIRLING CYCLE 
REFER ALSO TO CITATION(S) 35601 


ELECTRIC-POWERED SYSTEMS 
of trains and related possibilities in 


35596 levitation 
magneto-mechanics. Moon, F.C. (Cornell Univ., Ithaca, NY). Eng., 
Cornell Q.; 11: No. 4, 32-41(Win 1977). 

Silent, magnetically levitated commercial trains able to 
achieve speeds of 400 kilometers an hour are under development in 
several countries, including the U.S., Japan, Canada, and West 
Germany. Full-scale demonstrations have shown the feasibility of 
the program. However, U.S. efforts for magnetic levitation 
(MAGLEYV) have been pushed aside by the financial problems and 
lack of interest of the railroads. The MAGLEV system, which uses 
electric and magnetic fields to suspend, guide, and propel vehicles 
down a guideway, can use either an attractive system of electromag- 
netic levitation (EML) or a repulsive system of electrodynamic 
levitation (EDL). Two propulsion systems undergoing tests are the 
linear induction motor (LIM) and the synchronous motor (LSM). 
Dynamic instability problems similar to those faced by aircraft have 
yet to be resolved. New design tools and techniques under develop- 
ment include infrared thermography, which allows visualization of 
eddy-current patterns and calculation of magnetic pressures on the 
track. MAGLEV systems could prove attractive for trips under 400 
miles, in high-density corridors, and for bi-city routes. Fuel con- 
sumption will be halfway between conventional trains and high- 
speed planes. (DCK) 


HYBRID SYSTEMS 


35597 (SAND—76-0645) Proceedings of the hybrid 

est and capability assessment workshop. J.D. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). Mar 1977. Contract EY-76-C-04- 
0789. 40p. P 02. 

Results are presented of the Hybrid Vehicle Interest and 
Capability Assessment Workshop. Descriptions of three different 
heat engine/mechanical storage hybrid cars were presented at the 

workshop. Four working groups discussed heat engines, mechanical 
storage, input/output, and control systems and systems analysis. 
Summaries of these group discussions are presented. Also included is 
a description of the interests and capabilities in hybrid vehicles from 


each participating company. 


FLYWHEEL PROPULSION 
REFER ALSO TO CITATION(S) 35294, 35295 


ADVANCED AUTOMOTIVE PROPULSION SYSTEMS 


VEHICLE DESIGN FACTORS 


35598 (AD-A—02 of 
structural designs. Vol. I. Advanced structural component 
cepts study. Final report. Rich, M.J. (United Technologies Corp., 
Stratford, Conn. (USA). Sikorsk FE -- Div.). May 1976. Con- 
tract DAAJ02-74-C-0061. 197p. ( ree NTIS $8.00. 

See also Volume 2, AD-A—02 

Design studies have shown aa aae and cost of a medium- 
size utility helicopter can be reduced through application of ad- 
vanced concepts and materials. A baseline balibastea of conventional 
design was compared with designs employing advanced concepts 
and materials for the same gross weight. Results showed that weight 
empty (less en; “i. avionics, a was reduced 12%, cost 
was reduced and payload was increased 70% (960 to 034 
pounds). By incorporating the advanced concepts and materials nto 
the initial design for the same payload, even greater reductions were 
found in weight and cost. Gross weight was reduced 14%, weight 
empty (less engines, avionics, contingency) 21%, and weight empty 
costs 14%. A risk and feasibility assessment was made for the 

and landing gear, rotor and control system, and transmis- 

sion structures. The airframe and landing gear were found to be of 
medium risk and feasibility. Rotor and control system risk is low, 
and feasibility is high. The transmission structures have medium risk 
and high feasibility. (GRA) 


35599 (N—76-23249) An assessment of the benefits of the use of 
in the US commercial 
N.J. (USA)). 6 Oct 1975. 


aircraft fleet. (E , Princeton, 
Contract NASW-2781. Pr “(NASA-CR—148148; REPT—75-163-1). 
NTIS $5.00. 

Misc-Revised. 

Cost and benefits of a fuel conservative aircraft technology 
program proposed by NASA are estimated. NASA defined six 
separate technology elements for the proposed program: (a) roe 
component improvement; (b) composite structures, (c) turbo; 

(d) laminar flow control; (e) fuel conservative engine; and ® feel fuel 
conservative transport. There were two levels postulated: the base- 
line program was estimated to cost $490 million over 10 years with 
peak funding in 1980; the level two program was estimated to cost 
an additional $180 million also over 10 years. Discussions with 
NASA and with representatives of the major commercial airframe 
manufacturers were held to estimate the combinations of the tech- 
nology elements most likely to be implemented, the potential fuel 
savings from each combination, and reasonable dates for i 

tion of these new aircraft into the fleet. (Author) (GRA) 


35600 (N—76-23250) ome and methods for re- 
ducing the energy consumption of helicopters. Davis, S.J.; R i 
H.J. (Bocing Ver Vertol Co., Philadelphia, Pa. (USA)). Nov 1975. Con- 
tract NAS1-13624. 267p. (NASA-CR—144953; D—210-11007-1). 
NTIS $9.00. 

The results are presented of a study to identify those helicop- 
ter technology areas which would result in the largest energy (or 
fuel) savings when applied to large tandem (100 passenger) civil 
helicopters in the 1985 time frame. Baseline aircraft using 1975 
per pons ce in the areas of powerplant, rotor efficiency, parasite d 

and a short haul mission of 200 N.M. A systematic paramet 
analysis was then conducted to assess the impact of Smog 
improvements. Projections of the technology levels that could 
obtained in the 1985 time frame were made and the resources 


passenger transporation summary report. (Peat, 
wick, Mitchell and Co., Bulringame, Calif. (USA)). Mar 1976. Con- 
tract NAS2-8730. 33p. (NASA-CR—1 37864). NTIS $4.00. 
Technical, economic, environmental, and sociopolitical issues 
associated with future intercity transportation system options were 
assured. Technology assessment was used as a tool to assist in the 
identification of basic research and technology Roeieoee tasks 
that should be undertaken. ee 
transportation, but interfaces with freight and international transpor- 
tation were considered. (Author) (GRA) 


35602 (N—176-24076) Technology assessment of future intercity 

passenger transporation systems. Vol. II: identification of issues affect- 

ing intercity transportation. (Peat, Marwick, Mitchell and Co., Bul- 

ringame, Calif. (USA)). Mar 1976. Contract NAS2-8730. ’503p. 
(NASA-CR—137865). NTIS $12.75. 


3651 
(lowest energy) helicopter technologies are identified. (Author) 
(GRA) 
Pe mechanisms, the workings of which determine how future intercity 
transporation technologies will evolve and be put into service; the 


3652 ERDA ENERGY RESEARCH ABSTRACTS 


issues of intercity transportation from the point of view of 
= , including candidate transporation technologies; and techni- 
cal analysis of trends affectin HORA) the evolution of intercity transporta- 


tion (Author) (GRA 


35603 (N—76-24078) nl assessment of future intercity 
passenger transportation systems. Vol IV: scenarios. (Peat, Marwick, 
Mitchell and Co., Bulringame, Calif. (USA)). Mar 1976. Contract 
NAS2-8730. 186 P. (NASA-CR_137867). NTIS $7.50 

Four background scenarios that relate to alternative states of 

in the next 25 to 50 years are described. The scenarios were 
altos for use in analyzing and evaluating alternative future 
intercity transportation technologies. The scenarios are based, in 
part, on discussions contained in the issue papers and, in part, on 
separate analysis of social and economic trends considered relevant 
for the evolution of intercity transportation. (Author) (GRA) 


35604 (N—76-24079) Technology assessment of future intercity 
passenger transportation systems. Vol. V: workshop proceedings. 
(Peat, Marwick, Mitchell and Co., Bulringame, Calif. (USA)). Mar 
1976. Contract NAS2-8730. 129p. (NASA-CR—137868). NTIS 


$6.00 
" Proceedings of a workshop conducted to identify and debate 
issues and impacts related to future transporation alternatives are 
presented. Results of the technology assessment of intercity trans- 
portation are reviewed. (GRA) 
35605 re Technology of future intercity 
passenger transportation Vol. VI: impact assessment. (Peat, 
Marwick, Mitchell and Co., Bulrin; ce, * Calif. (USA)). Mar 1976. 
Contract NAS2-8730. 44p. (NASA R—137869). NTIS $4.00. 
Consequences that might occur if certain technological devel- 
opments take place in intercity transportation are described. These 
consequences are broad ranging, and include economic, environmen- 
tal, social, institutional, energy-related, and transportation service 
implications. The possible consequences are traced through direct 
Cais rimary) impacts to indirect (secondary, tertiary, etc.) impacts. 
ins of consequences are traced, reaching as far beyond the 
original transportation cause as is necessary to identify all impacts 
felt to be influenced si tly by the technological development 
considered. (Author) (GRA) 


35606 (N—76-24081) Technology of future intercity 
passenger transportation systems. Vol. VII: recommendations. 
(Peat, Marwick, Mitchell and Co., Bulringame, Calif. (USA)). Mar 
1976. Contract NAS2-8730. 68p. (NASA-CR—137870). NTIS $4.50. 
Research and analysis tasks to alleviate negative impacts, to 
augment positive impacts, or to better understand the impacts pro- 
duced by the potential introduction of the alternate transportation 
technologies are identified. The project team’s recommendations on 
research and analysis efforts which have resulted from the technol- 
ogy assessment are provided. Many of the recommendations apply 
to the future — of intercity passenger transportation services, 
categorized by mode. Other recommendations pertain to broad 
issues in intercity ae re finance, regulation, traveler 
values--that will affect all modes. (Author) (GRA) 


35607 (PB—256846) Personal rapid transit research conducted at 
the Aerospace Corporation. Olson, C.L.; Bernstein, H. (A 

Corp., El Segundo, Calif. (USA)). Jun 1976. Contract DOT. DOT.UT. 
60006. 296p. NTIS $9.25. 

The report given summarizes research conducted on the 
conceptual and experimental develo ee of Personal Rapid Transit 
(PRT) during the period from 1968 to 1975. The work considered 
not only the technical and operational aspects of the PRT concept, 
but also included estimates of PRT capital and operating costs, 
analyses of system safety and reliability, analyses of urban applica- 
tions and associated economics, evaluation of PRT energy utiliza- 
tion, pee. oom of PRT planning methodologies, and assessments 
of PRT deployment impacts. Technology shortfalls associated with 
the possible future implementation of the specific PRT concept are 
identified, and research and development activities to overcome 
these shortfalls are recommended. 


ENGINE SYSTEM 
REFER ALSO TO CITATION(S) 35946 


35608 (N—76-24077) Technology assessment of future intercity 
passenger transportation systems. Vol. 3: technological characteristics 
of future intercity models, (Peat, Marwick, Mitchell 
and Co., Bulringame, Calif. (USA)). Mar 1976. Contract NAS2-8730. 
199p. (NASA-CR— 137866). NTIS $7.50. 

erall and specific information about the technological 
characteristics of present, future, and possible future techno! 
forms of transportation modes are presented. (Author) —. 


li R. G (Urban Inst, Washington, D.C. (USA) 916 Tap 
Apr 
(UI-~708-01). NTIS $4.50. 7p. 


ERA VOL. 5-2, NO. 14 


Three major classes of strategies for reducing gasoline con- 
sumption by automobiles are investigated. Various changes in power 
train technology are considered. The strategy of increasing the price 
of gasoline to the consumer of automobile services and the ensuing 
effect on gasoline purchases are studied. Impacts on gasoline con- 
sumption of changing vehicle weight are estimated, and impacts on 
output and employment associated with some weight-related strate- 
gies are estimated at a detailed industry level. (GRA) 


35610 Method and equipment for supplying and operating an 
internal combustion with fuel gas rich in methane. Baron, G.; 
Moeller, F.W. (to Metallgesellschaft A.G.). German(FRG) Patent 
ee ay 20 Mar 1975. 19p. (In German). 

The production of a methane-rich fuel gas and the use of this 
gas in operating internal combustion engines is described. For pro- 
duction, primarily sulphur-free hydrocarbon with an upper boili 
point of up to approximately 300°C is evaporated and mixed wii 
water vapor. The mixture is catalyzed to a methane-rich gas at 
temperatures of 350°C to 400°C. Nickel is used as a catalyst. Before 
injection into the combustor chamber, the gas mixture is cooled to 
temperatures of 10°C to 30°C. The gas product can also be injected 
into a pressure storage tank whose dimensions make its contents 
adequate for 10 to 20 minutes of full load operation. The application 
of this fuel gas has the advantage that practically harmful 
emissions are avoided. 


35611 Air control system for the combustion of hydrogen gas. 
bn on German(FRG) Patent 2,415,876/A/. 16 Oct 1975. 2p. “in 
German 


1 fig. Addition to P2408944.9. 

Due to the lower consumption of air in the combustion of 
hydrogen gas in vehicle engines, it is not possible to use the normal 
carburetors which are employed for petrol. According to the claim, 
the camshaft actuates an air pump during the opening time of the gas 
inlet valve. The pump performance can be controlled by means of a 
oan This arrangement serves to assure a regular combustion at any 


35612 Method and device for the preparation of ignitable mix- 
tures of fuels of different calorific values for combustion engines. Veit, 
J. (to Farbwerke Hoechst A.G.). German(FRG) Patent 2,451,470/ 
A/. 13 May 1976. 9p. (In German). 

2 figs. Available from Dt. Patentamt, Muenchen (FRG). 

An ignitable fuel mixture is described to which hot gases are 
added as a function of the load as the fuel is fed to a combustion 
engine. The hot gases are taken from the exhaust gas of the machine. 


35613 Diesel engine with exhaust gas turbo supercharging. Mel- 
chior, J. (to Ministere de la Defense Nationale, 75 - Paris (France)). 
German(FRG) Patent 2,231,917/C/. 16 1976. 3p. (In German). 

1 fig. Available from Dt. Patentamt, Muenchen (FRG). 

The invention described relates to diesel engines, especially to 
those with a low compression ratio. These engines have a super- 
charger with at least one exhaust gas turbine and a compressor one 

i ‘ge cooler installed in the charge air line, one — line for 
the air charge, and a blow line for blowing the air char chet a 
combustion chamber. The blow line is arranged in the e: 
line of the latter’s point of entry into the 

The invention serves the purpose of creating a simple, 
running it up to its operating temperature. 


35614 Method and equipment for combustion of fuels, 
ly hydrocarbons. Cross, M.E.; Coles, A.E. (to Cross Manufac' 
a German(FRG) Patent 2,508,381/A/. 16 Sep 1976. 67p. (In 


29 figs. 
A method is described for the improvement of the combus- 
tion of fuels, particularly in combustion motors. To follow, the 
introduction of the fuel into the combustion chamber or the removal 
of the combustion products from the combustion chamber is not 
controlled, as usually is the practice, with a poppet valve, but with a 
turning valve. The lubrication of the turning valve takes place in a 
certain control phase by plenty of lubricant. The excess lubricant is 
removed by strippers before reaching the joint opening to the 
combustion chamber, so that the lubricant remaining on the valve 
surface forms such a thin layer that it is drawn to surface irregulari- 
ties. The valve used can be spherical or part spherical. The time and 
of opening of the inlet and outlet opening of the turning 
valve are controlled in such a way that hardly any of the fuels fed to 
the combustion chambers exits via the outlet opening. 


35615 Gasification equipment. Schmid, W.F. (to Societe Indus- 
trielle de Brevets et d'Etudes S.I.B.E.). German(FRG) Patent 
eee) 7 Oct 1976. 9p. (In German). 


device for internal combustion engines that are 
carburators 


A gasification 
fed by a number of 
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regulator common to all carburators to regulate the primary air 

regulator adjusts a choked cross-section in all auxiliary channels 
simultaneously. 


35616 Hydrogen fueled rotary engine. DeLuca, J.J.; H 
W.E. US Patent 3,995,600. 7 Dec 1976. Filed date 9 Jun 1975. 8p. 
The design is given of a rotary piston internal-combustion 
engine adapted to operate on a hydrogen fuel gas mixture injected 
into the intake chamber of the engine through a plurality of spaced 
intake ports in the engine housing designed to distribute the flow of 
The exhaust gas outlet of the engine includes a plurality of spaced 
rotary piston as it passes over the exhaust gas outlet fuel supply 
system to the engine includes a plurality of mixing chambers to 
ensure thorough and uniform mixing of the fuel gas mixture, an 
intake header for distributing the fuel gas mixture to the intake ports, 
s ubricant may supp’ to interior o engine 
engine is provided with an inlaid strip porous 
material dutignad lor of of. 


35617 Compression-ignition internal combustion engine and 
method of supercharging such engine. Melchoir, J.F. (to French 
— “ae Patent 3,996,747. 14 Dec 1976. Priority date 29 Mar 1974, 
rance 

A four-stroke compression-ignition engine is super-c 
by a compressor driven by a turbine. The turbine is fed in parallel t 
the exhaust manifold of the engine and by a provided 
an auxiliary combustion chamber upstream of the exhaust manifold. 
The inlet and exhaust manifolds of the have distributi 
valves adapted to open these manifolds sim ~y$ — 
transfer phase (exhaust plus inlet phase). The inlet 
combustion chamber flow back into the cylinders of the engine in 
order to assist self-ignition. 


35618 Supercharged internal combustion engines. Melchoir, J.F. 
(to Etat Francais). US Patent 3,996,748. 14 Dec 1976. Priority date 


15 May 1974, France. 1 
For improving i and low load operation of a low com- 
pression superc’ engine provided with a continu- 
ously open bypass at low ambient temperature, recycling of exhaust 
ye pep A branch pipe recycles part of the combustion gas 
ivered by an auxiliary combustion chamber fed by the bypass to 
the driven gas inlet of an ejector_ditfuser located between the 
compressor and the intake manifold of the engine. 


Low compression ratio diesel engine. Dreisin, A.; West, 

.G. (to Allis-Chalmers Corp.). US Patent 3,996,912. 14 Dec 1976. 
Filed date 11 Sep 1975. 10p. 

The design of a diesel engine operating with a low compres- 


cycles. Demetrescu, M.C. (to Resonance Motors, Inc.). US 
Patent 3,996,915. 14 Dec 1976. Filed date 5 Nov 1973. 22p. 
losed incorporating a block means defining a 
plurality of cylinder chambers for containing reciprocating pistons 
that are coupled to provide output drive power. Means are 


power 
to achieve selective — and subsequent 
for efficient and smooth operation of the engine. 
al internal-combustion engines to stress the ease of construction and 
of possible conversion of existing engines to the system of the 
present invention. 


Automotive gas turbine power plant. Kronogard, S.O. (to 


United Turbine AB and Co., US Patent 
3,997,283. 14 Dec 1976. Filed date 30 D 1974. 6p. 
t-weight 


sufficient power for any operational condition is transferred 
from the turbine to the compressor. 


35622 Automotive gas turbine control. Bell, A.H. III; Oppmann, 
R.C. (to General Motors Corp.). US Patent 3,999,373. 28 Dec 1976. 
plan, 

motor vehicles is described. The 
made up of a compressor, coubedion apparatus, and a turbine 
driving the compressor. It also includes a a ae ae energized 
by the flow from the gas generator rota —— Sr. 
gas generator. The power turbine is connected through a suitable 
transmission to the driving wheels of the vehicle also drives 
accessory loads such as the fuel and oil pumps, an alternator, 
air conditioning, a power steering pump, and the like in the vehicle. 
which i generator is substantially free of any accessory drive load, 


35623 Exhaust nozzle supercharging of internal 
gines. Sendyka, B. (Technical Univ., Krakow). Automot. Eng. 
(London); 2: = 1, 51-55(1977). 

The success of exhaust turbocharging in improving the com- 
bustion efficiency of the compression ignition engine is well-known. 


accelerate the charge intake to the engine. ‘(oe 
the increase in charging pressure from a corresponding loss 
kinetic energy of the exhaust stream is developed, which would 
considerably ease the choice of manifold dimensions and other 
engine parameters for such a system. The analysis takes in the effects 
<f the lenge” of Ge 
tracts. 


EMISSION CONTROL 
REFER ALSO TO CITATION(S) 35612 


(to Porsche &F. ) A.G.). German(FRG) Patent 2,360,581/A/. 19 J 
1975. 7 (In German). 
fig. Available from Dt. Patentamt, Muenchen (FRG ). 

The invention deals with a device which protects the catalyst 
for the after-burning of exhaust gases against damage by 
temperatures. When the catalyst temperature reaches a certain limit- 

value, a throttle is activated by an electrical control device 

enced by a temperature sensor via a servomotor. The 
valve opens a by-pass for the exhaust gases which had previously 
flowed through the system for catalytic after-burning. In order to 
prevent the ttle from rusting due to its rare ase, it is regularly 
put into use after switching off the ignition of tse internal-combus- 
tion engine by the still briefly present oil pressure in the engine via 
an oil pressure switch and the mentioned control device. 


Exhaust gas afterburner device for internal combustion 
engines. Zander, W. (to Audi NSU Union A.G.). German(FRG) 
Patent _— 21 Aug 1975. 2p. (In German). 


An exhaust gas afterburner device for internal combustion 
engines is described. The device consists of a normal exhaust system 
whose front section is coated with a heat restraining layer and 
i . The housing is connected to the 
hose of the exhaust system. The 


behind the exhaust valve. The entire system annie takes up no 
to operate, in that it can be mounted with the caskets and 
fewer bolts. It can replace a normal, exhaust system 
without any alterations. 


35626 Switch gear for controlled addition of air to the exhaust 
gas of an internal combustion engine. Kizler, H.; Schmidt, P.J. (to 


Ps ADVANCED AUTOMOTIVE PROPULSION SYSTEMS 3653 
to power turbine speed and increases fuel flow as required to 
maintain power turbine speed at a minimum value high enough to 
power the accessory devices satisfactorily. A vehicle operator's 
engine speed request from an accelerator pedal is added to the 
underspeed governor output signal for operation above idle. The 
fuel flow to the engine is limited by a function of engine inlet air 
temperature and power turbine speed to limit power turbine torque 
SO as not to overload the transmission. 

ust energy Of spark ignition engines has also , toa 
limited degree, in turbocharging. An alternative means of using the 
sion ratio is presented. 

rated in the block means for valving the cylinder chambers to 

provide pumping flow. Additionally, means are provided for selec- 

tively burning fuel in said cylinder chambers at variable time inter- 

vals in accordance with demands for drive power. A variable 

number of elemental charges of fuel may be injected and os 

during selected cycles of each cylinder in accordance with the 

immediate demand for power. Admission of air is unrestricted 

during the intake strokes to result in combustion with an abundance 

of air. An initially-lean mixture is compressed and the flame to 

consume it is generated by spark-ignition of an elemental charge of 

vaporized fuel which is the last to be injected in the combustion 

chamber. An electronic digital control system is disclosed which is 

frst shaft and a turbine operating on a second shaft formed’ as 
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Bosch (R.) G.m.b.H.). German(FRG) Patent 2,422,938/A/. 20 Nov 
1975. 15p. (In German). 
2 figs. Available from Dt. Patentamt, Muenchen (FRG). 
A switch gear for controlled addition of air to the exhaust 
of an internal combustion engine with an exhaust gas afterburning 
system is described. The composition of the exhaust gas is deter- 
mined by means of an oxygen detector arranged in the exhaust 
system. The detector is connected with an electric circuit controlling 
a valve and thus regulating the quantity of the additional air added 
to the exhaust gas. A safety stage serves to add a maximum quantity 
of additional air during the starting and warming phase of the 
combustion engine and in case of a disturbance in the switch gear. 


35627 Exhaust gas purifying system. Ono, H. (to Mitsubishi 
Jidosha Kogyo Kabushiki Kaisha). US Patent 3,996,739. 14 Dec 
1976. Priority date 27 Feb 1975, Japan. 8p. 

An exhaust gas purifying system is described comprising 
diaphragm means operating a secondary air control valve and 
having first and second chambers, supply pressure changeover 
means operated by an operating mechanism for selectively supplying 
negative or positive pressure to the first chamber, thereby control- 
ling the operation of the control valve to control supply of the 
secondary air to an exhaust system of an engine. Delay means are 
provided between the changeover means and the first pressure 
chamber to delay the operation of the control valve, thereby purify- 
ing the exhaust gas effectively at any operating condition of the 
engine. 

35628 Exhaust systems. Niebylski, L.M. (to Ethyl Corp.). US 
Patent 3,996,740. 14 Dec 1976. Filed date 19 Feb 1975. 6p. 

The useful life of a catalyst being used in an engine exhaust 
system to lower the undesirable constituents in the exhaust gas of an 
engine being operated on gasoline containing a cyclopentadienyl 
manganese antiknock is greatly prolonged by providing an exhaust 
system having a plurality of substantially parallel proximately spaced 
vanes in the exhaust flow path upstream from the catalyst. The vanes 
have elongated recesses in their surface. 


35629 Method of recovering the constituents of catalysts com- 
prising an aluminous carrier, platinum and iridium. Grosbois, J.; 
Thomas, M. (to Rhone-Poulenc Industries). US Patent 3,999,983. 28 
Dec 1976. Priority date 12 Dec 1974, France. 4p. 

A method is described for the recovery of the constituents of 
catalysts containing platinum and iridium. They are recovered by 
substantially totally solubilizing the catalysts with an oxidizing solu- 
tion of hydrochloric acid, and by extracting the precious metals with 
an anionic resin from which the iridium is selectively washed out. 
This method enables the platinum and iridium to be completely 
separated and has the advantage of using only one bed of anionic 
resin. 


35630 Moessbauer study of automotive emission control cata- 
lysts. Clausen, C.A. III (Florida Technological Univ., Orlando); 
Good, M.L. J. Catal.; 46: No. 1, 58-64(Jan 1977). 

Moessbauer data have been obtained for a series of barium 
oxide stabilized ruthenium automotive emission control catalysts. 
The data indicate that the chemical form of the ruthenium in the 
stabilized catalysts is a mixture of RuO2 and BaRuOs. All of the 
ruthenium is reduced to the metallic state in the presence of a 
reducing gas atmosphere at high temperatures. The catalysts are 
destabilized as the oxidation-reduction cycle is repeated as indicated 
in the continually decreasing BaRuO; to RuO2 ratio. Thus the 
destabilization appears to be caused by a physical separation of the 
ruthenium metal (metal afom clustering) from the stabilizing, BaO 
Pp 


gas cleaning arrangement with a resiliently sup- 
ported monolithic ceramic catalyzer. Musall, R.; Wolsing, W. (to 
Kali-Chemie Aktiengesellschaft). US Patent 4,004,888. 25 Jan 1977. 
ee. 7 Apr 1972, German, Federal Republic of (F.R. Ger- 
many). 6p. 

An apparatus is described for decontaminating exhaust 
having a rigid metallic housing, a catalyzer body of the monolithic 
type placed in the housing, the latter serving simultaneously as the 
outer wall of an exhaust gas conduit, a shell surrounding the catalyz- 
er, a resilient compensating device supporting the catalyzer and the 
shell within the housing axially therein and with a gap with the 
housing. The resilient compensating device is formed by resilient 
tongues engaging the shell which surrounds the catalyzer body, and 
resiliently supports and centers the shell in and spaced apart from the 


housing. 

35632 Catalytic converter having a resilient thermal-variation 

compensating monolith-mounting arrangement. Dtoromont, J.S. (to 

ow Inc.). US Patent 4,004,887. 25 Jan 1977. Filed date 16 Mar 
- description is given of a monolithic refractory catalytic 

converter unit of the type used in internal combustion engine exhaust 

systems. A resilient mounting ring for the catalyst element compen- 
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sates for differences in axial expansion between the element and 
container. 


35633 Catalytic treatment of exhaust gas. Weiden- 
bach, G.; Koepernik, K.H.; Braeutigam, H. (to Kali-Chemie Aktien- 
esellschaft). US Patent 4,005,177. 25 Jan 1977. Priority date 19 Jan 
974, German, Federal Republic of (F.R. Germany). 16p. 
Disclosed is an improved catalyst having a hi 
stability including a solid catalyst support having a layer of catalyt- 
ically active carrier material, either as a coating on a non-catalytical- 
ly active support or as particles of catalytically active carrier materi- 
al, and a catalytically active metal component upon the carrier. The 
improved aspect resides in between about 0.2 and 15 percent by 
weight of zinc in the form of zinc oxide contained in the catalytically 
active carrier material. Also disclosed are a method for yeas the 
improved catalyst and a method for utilizing the catalyst for purify- 
ing automobile exhaust gas and industrial waste gas. 


35634 Compositions and methods for high temperature stable 
catalysts. Hindin, S.G.; Dettling, J.C. (to elhard Minerals and 
Chemicals Corp.). US Patent 4,008,037. 15 Feb 1977. Filed date 21 
Oct 1975. 14p. 

Catalysts having good high temperature stability which are 
particularly useful for selected high temperature reactions are dis- 
closed as are methods for their preparation and use. The catalytical- 
ly-active materials include platinum group metal ited on a 
catalytic slip or composite which contains a mixture of alumina and 
a mixture of [VB and selected VIB metal oxides. The slips or carrier 
compositions are calcined at a temperature of at least 850°C before 
deposition of platinum ups metal and characterized by having a 
surface area of at least 20 m*/g after calcination at a temperature of 
1200°C for two hours. 


35635 Method and apparatus for purifying exhaust gases. 
Harada, M. (to Nissan Motor Co., Ltd.). US Patent 4,008,570. 22 Feb 
1977. Filed date 8 Apr 1975. 4p. 

Exhaust gases from an interral combustion are chemically 
decomposed in a catalytic converter and then oxidized in a thermal 
reactor. 


NITROGEN OXIDES 
REFER ALSO TO CITATION(S) 34511, 35588, 35591, 35610 


35636 Eliminating air pollution from petro! engines. Gujral, 1.S.; 
Dave, R.K.; Shende, S.; Saxena, L.M. (Government as 
Coll., Jabalpur, India). Indian East. Eng.; 118: No. 3, 103, 105- 
107(Mar 1976). 

A review is given of various methods of controlling nitrogen 
oxides emissions from automobile spark ignition engines. Methods 
discussed include exhaust gas recirculation, catalytic conversion, 
afterburning, burning of non-stoichiometric mixtures, and water 
injection. It is concluded that the combined use of a catalytic 
converter and an afterburner is the most feasible option for meeting 
pollution standards. (PMA) 


35637 Automobile exhaust gas purification with multifunctional 
catalysts. Weigert, W.M.; Koberstein, E. (DEGUSSA Deutsche 
Gold- und Silber-Scheideanstalt, Frankfurt am Main (Germany, 
F.R.)). Angew. Chem.; 88: No. 20, 657-663(Oct 1976). (In German). 

13 figs.; 14 refs. 

Carbon monoxide, hydrocarbons and nitrogen oxides can be 
simultaneously converted into harmless substances on multifunc- 
tional catalysts. The catalysts consisting of noble metals or non-noble 
metal oxides on inert material, can be applied in monolithic form or 
as bulk material. As com to other possibilities of automobile 
exhaust gas purification, the application of multifunctional catalysts 
is distinguished by fuel saving. 

35638 Catalytic afterburning. A method to clean exhaust gases 
from cars. Oberlaender, K.; Abthoff, J.; Nunnemann, F. (Daimler- 
Benz A.G., = (Germany, F.R.)). Erdoel Kohle, Erdgas, Petro- 
chem. Brennst.-Chem.; 29: No. 11. 515(Nov 1976). (In German). 

1 fig. Short communication only. The complete manuscript is 

available at Inst. fuer Erdoelforschung, Hannover. 


35639 Volvo's emissions breakthrough. Automot. Eng. (London); 
2: No. 1, 32-33(1977). 

A description is given of Volvo's new “lambda-sond” system, 
to be fitted to 1977 California models of the familiar 240-Series cars, 
which gives exhaust pollution levels that are comfortably below 
those required by the latest emissions regulations in that state. The 
system is stated to provide better driveability and lower fuel con- 
sumption than any other emissions control system in production. In 
addition, it is cheaper and lighter, as well as providing automatic 
compensation for changes of altitude. A combination of feedback 
loop and three-way catalyst is the essence of the Volvo system, 
which embodies neither air injection nor EGR (exhaust gas recircu- 
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lation). At the present stage the lambda-sond scheme is suitable only 
for injection engines (the 240 California models have the Bosch L- 
Jetronic continuous injection system), and the requirements of ex- 
haust gas sensing are more easily met on an inline four-cylinder than 
on any other engine configuration. As with any system involving a 
catalyst, lead-free petrol has to be used, so the lambda-sond arrange- 
ment is at present suitable only for the North American and Japanese 


CARBON MONOXIDE 

REFER ALSO TO CITATION(S) 35588, 35591, 35610, 35637, 
35638, 35639 

SULFUR DIOXIDE 

REFER ALSO TO CITATION(S) 34511 


HYDROCARBONS 


REFER ALSO TO CITATION(S) 35588, 35591, 35610, 35637, 
35638, 35639 


ALTERNATIVE FUELS 


ER ALSO TO CITATION(S) 33659, 33660, 33802, 34219, 
5300 34235, 34236, 34237, 35589, 35611, 35616 


MATERIALS 


* REFER ALSO TO CITATION(S) 35347, 35348 


35640 (COO—3084-48) Large plastic deformation and initiation 
of fracture at the tip of a crack in plane strain. oe 
(Brown Univ., Providence, R.I. (USA). Div. of See Oe 
1976. Contract EY-76-S-02-3084.A001. 124p. Dep. S $5 

Topics covered include: finite deformation analysis of crack 
tip opening in elastic-plastic materials and implications for fracture 
initiation; path dependence of the oo of Jasa 

characterizing the near tip field; separation ae 

a finite crack growth step from a blunted mono 
crack tip in an elastic-plastic material; finite element clei eat 
separation energy rate; blunting tip 
shape with vertices; and localization of plastic flow at a crack ti 


METALS AND ALLOYS 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 34535, 35021, 35682 


35641 


sealing. Final 

report. Gates, W.G. (Bendix Corp., 
1977. Contract EY-76-C-04-0613. 22p. P 02;MF A 

Ceramic-to-metal sealing was accomp! fished by brazing a me- 

tallized alumina insulator to a over 

ration) pin and header. A braze alloy wetting evaluation and a braze 

joint tensile strength evaluation were completed by brazing the 

in a hydrogen atmosphere. From these evaluations the 


specimens 
best braze alloy and cycle were selected. Twelve braze 
alloys were evaluated and Nicusil 3 (Western Gold and Platinum 
Company) braze alloy was found to have good fare characteris- 
tics and optimum Assemblies brazed with this alloy were 
vacuum leak tight and metallurgically sound. 


35642 (EPRI-NP—373) Investigation of mechanical properties 
and chemistry within a thick MnMoNi submerged arc weldment. Van 
fay tie” Seeley, R.R.; Schwabe, J.E. (Babcock and Wilcox 

, Alliance, Ohio (USA). Research Center; Babcock and Wilcox 
Lynchburg, Va. ot Nuclear Power Generation Div.). Feb 
1977. 223p. Dep. NTIS $7 

The mechanical 
thick MnMoNi automatic submerged arc weldment have been char- 
acterized. The material investigated was manufactured during the 
normal fabrication of a reactor pressure vessel and was made with 
wat variations mechan! nd chic 


properties— le, impact, wei static and dynam- 
ic fracture toughness—were determined at five locations thro 
thickness of the weldment—outside surface (of the vessel), '/s a 
T, °% T, and inside surface. The tensile properties through ‘he 
thickness vary to a minor degree and are similar for the two wite- 
flux combinations. The best impact properties occur at '/2 T, °/, I, 
and inside surface positions involving one wire-flux combination. 
The static and dynamic fracture toughness properties at RT/sub 
NDT/ + 60°F do not vary appreciably throughout the weldment 
thickness. The toughness properties seem to be insensitive to accept- 
able variations in weld-wire chemistry. A very comprehensive 
survey of the chemical analysis of the weldment was made using 
phic and electron microprobe analysis techniques. The 
results of this survey indicate the weld metal has lower concentra- 
tions of C, Cr, Mo, Sn, V, Ni, and higher concentrations of Mn, P, S, 
Si, and Cu than the base metal. The analysis results of the electron 
microprobe technique generally agree with those of the spectro- 
graphic technique. 


35643 (N—76-23252) YF-12 lockalloy ventral fin program. Vol. 
Haramis, A.C.; Marks, R.F.; Payne, L.; 
Sessing, R.C (Lockheed-California Co., Burbank (USA). 9” 9 Jan 
1976. 453p. (NASA-CR—144971). NTIS $12.00. 
Seri-2. Subm-Sponsored by NASA and USAF. 
Results are presented of the YF-12 Lockalloy Ventral Fin 
which was carried out by Lockheed Aircraft Corporation 
— Advanced Development Projects for the joint NASA/USAF 
YF-12 Project. The primary purpose of the program was to redesi: 
and fabricate the ventral fin of the YF-12 research lane (to 
reduce flutter) using Lockalloy, an alloy of beryllium and aluminum, 
material characterization study (thermodynamic 
sion; fatigue tests, mechanical properties) of Lockalloy to valic 
the design of the ventral fin and ex 
material. All significant information pertinent to the design and 
fabrication of the ventral fin is covered. Emphasis throughout is 
ven to Lockalloy fabrication and machining techniques and atten- 
it personnel safety precautions. Costs are also examined. Photo- 
hs of tested alloy specimens are shown along with the test 
equipment used. (auth) 


35644 (N—76-23253) Yf-12 lockalloy ventral fin program. Vol. 
gh age Duba, R.J.; Haramis, A.C.; Marks, R.F.; Payne, L.; 
Sessing, R.C. (Lockheed-California Co., ‘Burbank (USA)). 9 Jan 
1976. pt, (NASA-CR—144972). NTIS $6.75. 


Results are presented of the YF-12 Lockalloy Ventral Fin 
which was carried out by Lockheed Aircraft Corporation 
— Advanced Development Projects for the joint NASA/USAF 
YF-12 research airplane (to reduce flutter) using Lockalloy, an alloy 
of pe on and aluminum, as a major structural material. A second- 
ary purpose was to make a material characterization study nena 
dynamic properties, corrosion: fatigue tests, mechanical properties) 
of Lockalloy to validate the design of the ventral fin and expand the 
existing data base on this material. All significant information perti- 
nent to the design and fabrication of the ventral fin is covered. 
Emphasis Hee thy is given to Lockalloy fabrication and machin- 
ing techniques and attendant personnel safety precautions. Costs are 
also examined. Photographs of tested alloy specimens are shown 
along with the test equipment used. (auth) 


num conductor. Dini, J.W.; Johnson, H.R. (Sandia Lab, Livermore, 
Calif), Insul. /Circuits; 21: No. 9, 31- 35(Aug 1975). 

Plating on aluminum circuity at Sandia Laboratories has 
produced some unusual and unexpected problems, along with some 
guidelines for designers and electroplaters. Two cases in which 
aluminum circuitry plating problems were encountered and solved 
are described. Data also are ee. Se procedures 
for plating electroless nickel on aluminum. Data are presented in 
graphical and tabular form. 


35646 Method of fabricating a stabilized superconductor. Stein- 
kamp, W. (to Kabel- und Metallwerke Gutehoffnungshuette A.G.). 
German(FRG) Patent 2,407,764/A/. 28 Aug 1975. 10p. (In 


4 figs. Available from Dt. Patentamt, Muenchen (FRG). 

The invention relates to a method of fabricating a stabilized 

uctor made of copper and niobium. One (or more) bodies 

niobium are put into a crucible with liquid copper so that the 

body (or bodies) of niobium is (are) surrounded by copper all around 

its (their) cross section(s). The compound body is then cooled. This 

technique is to join the a layer to the supporting 

body so as to constitute an electrically conducting and mechanically 

rigid connection. The method includes the fabrication of extruded 

tion is explained by several embodiments. 


Po MATERIALS 3655 
| 
35645 Analysis of aluminum plating problem reveals copper cya- 
nide solution attacks adhesive bond between polyimide film and alumi- 
RP232-3-0, “Determining Fracture Toughness Properties of Reactor 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 35754 


35647 High rate sputter deposited NbsX 
containing oxygen. Wang, R.; Dahlgren, S.D. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). 1976. Contract E(45- 
1)-1830. 3p. (CONF-7609106—3). Dep. NTIS $3.50. 

From AIME fall meeting; Niagra Falls, New York, United 
States of America (USA) (20 Sep 1976). 

The sputtering —— was used to make the following 
superconductors, for which the phases and deposition kinetics are 
discussed: NbsGe + GeO2, NbsAl + AlOs, NbsSn + SnOz, NbsSi 
+ AkOs, NbsGe + AleOs. (JFP) 


35648 (CONF-761150—2) Experimental studies of narrow band 
effects in the actinides. Brodsky, M.B. (Argonne National Lab., Ill. 
(USA)). 1976. Contract W-31- 109-ENG-38. 13p. Dep. NTIS $3.50. 

From International conference on valence instabilities and 
related narrow band phenomena; Rochester, New York, United 
States of America (USA) (10 Nov 1976). 

In many actinide metallic systems the f-electrons exhibit band 
behavior. This is a consequence of direct f-f wave function over = 4 
or hybridization of f-electrons with s-, p-, and d-electrons. The 
bands can be responsible for large electronic densities of states at the 
Fermi level which may lead to band magnetism of various — 
Although the concept of valence instabilities must be approac 
cautiously especially in the light actinides, it would not be surprising 
to observe them in the future, especially in Am compounds. 


(CONF-761150—4) Effect of disorder on the transition of 
CeAl; into its ground state. Edelstein, A.S.; Majewski, R.E.; Blewitt, 
T.H. (Argonne National Lab., _ (USA)). 1976. Contract W-31-109- 
ENG-38. 14p. Dep. NTIS $3. 

From International on valence instabilities and 
related narrow band phenomena; Rochester, New York, United 
States of America (USA) (10 Nov 1976). 

The change in resistivity Arho of CeAls caused by disorder- 
ps material by neutron irradiation or by alloying with La shows 

e increase at low temperatures. In the former case Arho varies 
most likely explanation for these effects and those on the . 
resistivity is that disorder tends to inhibit the transition of into 
a narrow band itinerant state. 

35650 (LBL—5729) Lattice imaging and mechanical properties 
of a Cu—Ni—Cr spinodal alloy. Wu, C.K. (California Univ., Berke- 
ley (USA). Lawrence Berkeley Lab.). Dec 1976. Contract W-7405- 
ss 64p. Dep. NTIS $4.50. 

esis. 


A commercially important Cu-28.9 percent Ni-2.8 percent Cr 
alloy has been heat-treated to produce spinodal structures. Conven- 
tional transmission electron microscopy (TEM) and diffraction have 
been used to study the spinodally decomposed product and to 
measure the wavelengths in the specimens. Tensile tests were per- 
formed to measure mechanical properties of the aged samples, and 
the fracture surfaces were examined by scanning electron micros- 
copy. The lattice imaging technique of high-resolution electron 
microscopy has been applied to study the compositional fluctuations 
in this a. Although the change of lattice parameter between the 
two phases is only approximately | percent, characteristic spinodal 
composition waves can be detected by lattice imaging, both in the 
early and later stages of aging. The reliability of various methods for 
processing the imaging data are discussed. The correlation of me- 
chanical properties with microstructure then shows a dependence of 
yield stress increment on lattice parameter change between the two 
phases. 


35651 Thirty-fourth annual meeting, Electron Microscopy Soci- 
ety of America. Bailey, G.W.; Thurston, E.L. (eds.). Baton Rouge, 
LA; Claitor’s Publishing Div. (1976). . (CONF-760803—). 

From 34. Electron Microscopy iety of America annual 
meeting; Miami Beach, Florida, United States of America (USA) (9 


Aug 1976). 
(ces) abstracts were prepared for the 36 papers presented. 


35652 = § Application of transmission scanning electron diffraction 
transformations. Carpenter, R.W. (Oak Ridge National 

Lab., TN). pp 398-399 of In Thirty-fourth annual meeting, Electron 
Microscopy Society of America. Bailey, G.W. (ed.). Baton Rouge, 
LA; Claitor’s Publishing Div. 


The benefits to be gained by using the transmission 
electron diffraction method in studies of alloy phase transformations 


covery and recrystallization in rolled tantalum single 

son, D.H.; Snyder, W.B. (Oak Ridge Y-12 Plant, TN). pp 560-561 of 

In Thirty-fourth annual meeting, Electron Microscopy Society of 

ora G.W. (ed.). Baton Rouge, LA; Claitor’s Publishing 
iv. (197: 

From 34. Electron Microscopy Society of America annual 
— Beach, Florida, United States of America (USA) (9 

See CONF-760803—. 

Recovery and recrystallization studies of deformed tantalum 
single crystals show widely varying recrystallization behavior. 
Image analysis methods, utilized to quantitatively characterize 
changes, are described; advantages in precision, reproducibility, and 

tor time were realized over conventional methods. The data 
pe erm compared well with previous data for niobium. (GHT) 


35654 Autocatalytic nucleation of omega phase in a beta-titanium 
alloy. Headley, T.J. (Sandia Labs., Albuquerque, NM). pp 604-605 of 
In Thirty-fourth annual meeting, Electron Microscopy Society of 
Dis a G.W. (ed.). Baton Rouge, LA; Claitor’s Publishing 
iv. (197 
From 34. Electron Microscopy Society of America ann 

meeting; Miami Beach, Florida, United States America wsA) 
Aug 1976). 

See CONF-760803—. 

Observations concerned with the formation of isothermal in 
the beta-titanium alloy RMI (38-6-44) are presented as part of a more 
general study of the aging characteristics of the alloy. (GHT) 


MECHANICAL PROPERTIES 


REFER ALSO TO CITATION(S) 33956, 34099, 34559, 34763, 
34764, 34952, 34962, 34977, 34978, 35030, 35143, 35643, 35644, 35862 


35655 (AD-A—030261) Annual technical report, July 1, 1974— 
June 30, 1975, Materials Research . (Brown Univ., Provi- 
dence, R.I. (USA)). 1975. —* NTIS $5.50 

See also AD—78364 

The repogh contains = following sections: Microscopic and 
Macroscopic dynamic plasticity; Fracture of solids; Inorganic _ 
es; Chemisorption on metallic surfaces; Chalcogenide materials; Plas- 
mas in solids; Low temperature pro of 
dimensional conductors; Polymers. (G 


(COO— 1367-74) Surface film and Smeg of iron single 
copotale at 17°K. Kobayashi, S.; Kojima, K.; Meshii, M. (Northwest- 
ern Univ., Evanston, i. (USA)). 1976. Contract EY-76-S-02-1367. 
5p. (CONF-760819—18). Dep. NTIS $3.50. 

From 2. international conference on the mechanical behavior 
of materials, Federation of Materials Societies; Boston, Massachu- 
setts, United States of America (USA) (16 Aug 1976). 

Surface coating of metallic specimens usually luces a 
hardening effect. This phenomenon has been investigated extensive- 
ly. Recently, a softening effect due to surface coating has been 
reported: the surface film reduces the yield stress and promotes 
plastic deformation. The objective of the sey resent study is to examine 
the surface film softening in a bcc metal, Fe, in the low temperature 
range where the yield stress and its temperature dependence are 
significantly greater than at room temperature. 


35657 Bg oa: Stochastic approach to anelastic creep. Venka- 
taraman, G. (Reactor Research Centre, Kalpakkam (india)). 1976. 
29p. NTIS (us Sales Only). 

9 refs., 7 figures. 

Anelastic creep or the time-dependent yielding of a material 
subjected to external stresses has been found to be of great impor- 
tance in technology in the recent years, see go in engineering 
structures including nuclear reactors w structural members 
may be under stress. The physics ae underlying this phenom- 
enon is dealt with in detail. The basics of time-dependent elasi.city, 
constitutive relation, network models, constitutive equation in the 
frequency domain and its measurements, and stochastic approach to 
creep are discussed. 


35658 High resolution SEM fractography of Te-embrittled Has- 
telloy-N. Braski, D.N. (Oak Ridge National Lab., TN). Pie of 
In Thirty-fourth annual meeting, Electron 
G.W. (ed.). Baton Rouge, LA; Claiter’s Publishing 
iv. 
From 34. Electron Microscopy Society of America annual 
ee States of America (USA) (9 
ug 
An lopment program directed toward modification 
of Hastelloy-N (16 percent Mo--7 percent Cr--4 percent Fe--0.55 
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particular diffraction phenomena associated with phase transforma- 

tions. (GHT) 

35653 Electron metallography methods applied to studies of re- 
meeting; 7 Beach, Florida, United States of America (USA) (9 
Aug 1976). 
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radiation 


damage is described. pawn are presented for Has- 
telloy-N after various modifications exposures. (GHT) 


35659 Controlled rolled steels for offshore Mihelich, 
J.L. pp 513-523 of In Eighth annual offshore technology conference. 
Vol. 3. Dallas; Offshore Technology Conference (1976). 

From Offshore technology conference; Houston, Texas, 
United States of America (USA) 61 May 1976). 

See CONF-760577—P3. 

Controlled rolled X60, X65 and X70 steels, originally devel- 
oped to meet the stringent requirements of Arctic pipelining, have 
been used in offshore oil gas pipelines. The technology and 
application of these acicular ferrite and pearlite reduced steels, 
which have been used successfully i Sea submarine 
pipelines, are discussed. Fracture to 
these low carbon steels are highlightes 


with improved weldability for offshore structures. Harvig, H. pp 533- 
544 of In Eighth annual offshore technology conference. Vol. 3. 
Dallas; Offshore Technology Conference (1976). 
From Offshore technolo conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 
See CONF-760577—P3. 
Offshore structures provide one of the critical areas of 
— for structural steel plates. The severe requirements it in 
uality needs rep’ most advanced development in 
steel plate manufacturing of today. The following material properties 
are demanded: (a) highest possible yield strength in order to reduce 
steel plate thicknesses giving reductions in weight and less amount of 
pay I (b) various toughness requirements, the most severe up to 
now being Charpy-V, transverse min 27 Joules at -50°C; (c) resis- 
tance to hydrogen cracking in order to minimize the need i for 
preheat and interpass heat operations; and (d) Resistance to —. 
Steels are discussed on the basis of these requirements with 
cok emphasis on the possibilities of achieving increased resistance 
to hydrogen cracking. It is, thereby, important to state that the 
conventional normalized C-Mn-Al-Nb steels are not suitable for 
higher yield strengths than around 350 N/sq mm since the carbon 
equivalents then become too high. It is also evident that the impact 
without s attention bein; OT fea sulphur oxy 
contents of the steel. Those should be lower than normally spectied 
for conventional St 52-3-type steels. Two alternatives meeting the 
requirements listed are presented in this paper, one being a St 52-3- 
type steel with improved resistance to hydrogen cracking, the ed 
being a high-strength steel (Re min = 360-550 N/sq mm) with a 
very low carbon equivalent even in comparison with the softer St 
52-3-type steels. First, however, the criterion for a steel with im- 
proved resistance to hydrogen cracking is discussed. 


35661 Underwater welding of mild steel: a metallurgical investi- 
gation of critical factors. Nagarajan, V.; por C.R. Jr. pp 567-575 
of In Eighth annual offshore technology conference. Vol. 3. Dallas; 
Offshore Technology Conference (1976). 

From Offshore technolo 


United States of America (USA) 
See CO P3. 


side was additionally ground. When thoroughly cleaned, the welds 
showed an improvement in ductility from the original 15 percent 
R.A. to 30 percent R.A. ere used 

E6013, E6020, and E7024 elec Crack free 

tained only with E7024, with the crack susceptibility of 
intermediate. 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) ws. a 35643, 35644, 
35649, 35697, 35699, 36067, 36421, 36449, 3666. 
of 5F electron localization 

(Argonne National Lab., Ill. — 1976. Contract W-31- 109- 
ENG.38. 11p. Dep. NTIS $3.50. 

From 2. international ‘conference on the electronic structures 
on the een Wroclaw, Poland (13 Sep 1976). 


lear magnetic resonance results are presented for a 
number +, NaCl-type compounds and cubic Laves-phase type com- 


35663 (CONF-7609108—2) Band magnetism due to f-electrons. 
Brodsky, M.B.; Trainor, R.J. (Argonne National Lab., Ill. (USA)). 
1976. Contract W-31-109-ENG-38. 23p. Dep. NTIS $3.50. 

From Conference on itinerant-electron ‘tron magnetism; Oxford, 
(UK) (13 

—_— in actinide intermetallic compounds. The results 

spin fluctuations in with T/sub equals 

ee antiferromagnetism in NpSns with T/sub N/ equals 9.5 
and itinerant ferromagnetism in NpOs: with T/sub C/ equals 7.9K. 
Specific heat studies of dilute U/sub 1-x/Th/sub x/Ak show the 
theoretically predicted tions due to impurity scattering in a 
spin fluctuation system. For NpSns it is possible tc show the BCS 
nature of the transition due to the gap formation. 


35664 temperature thermodynamics and 
of stoichiometric titanium monoxide. Sheldon, | RL; 

Gilles, P.W. (Kansas Univ., Soameaee 4 (USA). t. of C 

17 Aug 1976. Contract EY-76-S-02-1140. 109p. NTIS $5. 


Three vaporization ex ts were formed on samples 
of nearly stoichiometric titanium monoxide. Two experiments were 
constant temperature experiments (1806°K) designed to measure the 
equilibrium vapor pressures of Ti(g) and TiO(g). In one experiment 
titanium monoxide was vaporized from a tungsten Knudsen effusion 
cell; the = was collected on a water cooled quartz cap surround- 
ing the cel and the total amount of titanium deposited on the cap 
was analyzed colorimetrically. In the second constant temperature 
experiment (1806°K) the vapor composition in equilibrium with 
nearly stoichiometric titanium monoxide was measured mass spec- 
trometrically. The mass spectrometer results were used to rtion 
the total titanium collected in the first experiment to T ) and 
TiO(g). In the third experiment the temperature dependence of the 
ions Ti* (48) and TiO(64) was measured spectrometrically. The 
results obtained in this work are compared with published thermody- 
namic properties of the titanium oxygen system, and indicate the 
standard free energy of formation of titanium monoxide obtained 
from the earliest calorimetric measurements yielded a a » - 
negative enough and also oxygen pressures obtained by emf 
surements for stoichiometric titanium monoxide at 1806°K are high 
7 a factor of 42.6. h- present results are in good agreement with 

the thermodynamic properties reported in recently issued pages of 
the JANAF Tables. 


35665 (LA—6693-MS) Hydrodynamic stability of lithium flows 
on porous spherical surfaces. Axford, R.A. (Los Alamos Scientific 
Lab., N.Mex. > Feb 1977. Contract W-7405-ENG-36. 15p. 
Dep. NTIS $3. 

are analyzed to determine their stability characteristics against small 

tions in (1) the film thickness, 5) the colatitude com; t 
=< the lithium velocity, and (3) the rate of mass supply of lithiurn 
through the porous wall. A linearized stability analysis is develo 

and it is concluded that lithium film flows are stable against 
types of perturbations. 


35666 Microstructure of Fe—Cr—Co—Nb—Al permanent 
magnet. Okada, M. — of California, Berkeley); Homma, M.; 
Kaneko, H.; Thomas, G. pp 606-607 

meeting, Electron cease Society of America. 

(ed.). Baton Rouge, LA; Claitor’s Publishing Div. ( 1976) 

From 34. Electron Microscopy Society of America anni 
meeting; Miami Beach, Florida, United States of America (USA) 
Aug 1976). 

See CONF-760803—. 

The microstructure of an Fe-Cr-Co-Nb-Al permanent magnet 
is described. An effect of a thermomagnetic treatment on the micros- 


and resistance in 


jum-carbon 
heeva, M.N. (I. V. Kurchatov Institute of Atomic Energy). Sov. 
Phys. - JETP (Engl. Transl.); 43: No. 6, 1167-1170(Jun 1976). 
The superconducting properties of vanadium-carbon sand- 
wiches — vanadium layers d/sub V/=100 A thick and variable 


thickness carbon liners are studied. The thickness of the carbon 
liners was varied between 0 and 100 A. The investigations are 
formed with samples having one, two, and five vanadium layers. 


MATERIALS 3657 
| 
| Underwater welding of mild steel (without mechanical shield- 
ing of the arc) was performed in the laboratory using a tank with 
continually circulating water. U groove welds (A.W.S.BU6) and 
uare groove butt welds (A.W.S.BPib) were made 13 elec- 
tructures is also discussed since a thermomagnetic treatment plays an 
important role in producing good magnetic properties in this alloy. 
(GHT) 
35667 Oscillations of the critical temperature 
being particularly pronounced for the samples with two layers. The 
first peak on the T (d/sub C/) curve (d/sub C/ is the thickness of the 
pounds Of uranium, neptunium, plutonium. Special emp 1S carbon coating) occurs at d/sub C/=3 A for single-layer samples 
placed on the Knight shift and spin-lattice relaxation time measure- (vanadium film with carbon coating of variable thickness). In two- 
ments and their interpretation in terms of localized or itinerant and five-layer sandwiches the first peak is observed for a carbon 
pictures of the 5Line integral electrons. layer thickness of 5 A. A correlation is obtained between the critical 
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temperature and the ee Rsoo/R/sub n/, rhosoo, and rho/sub’ 
es. 


n/ for multilayer samp 


35668 Effect of high pressures and temperatures on the supercon- 

properties of the compound Nb;Ge with A-15 structure. Ver- 
eshchagin, L.F.; Savitskii, E.M.; Evdokimova, V.V.; Novokshenov, 
V.L; Petrenko, V.G. (Institute of High Pressure Physics). JETP Lett. 
(USSR) (Engl. Transl.); 24: No. 4, 193-194(20 Aug 1976). 

We investigated the influence of high pressures and tempera- 
tures (up to 90 kbar and 2000 degreeC) on the critical temperature of 
the . > NbsGe. Values T/sub c/=19.7 degreeK were ob- 
tained. The temperature of the start of the superconducting transi- 
tion reached 22.2 degreeK. 


35669 Influence of sulfur impurities on the work function of 
tantalum. Chaikovskii, E.F.; Sotnikov, V.T.; Kovtun, E.D. Sov. 
Tech. Phys. Lett. (Engl. Transl.); 2: No. 9, 336-337(Sep 1976). 

The thermionic emission of Ta with S impurities is studied in 
the temperature range 100—2000°K by Auger electron spectros- 
copy. (AIP) 


35670 Accumulation of crystal-lattice defects in plastic deforma- 
tion of lead in the normal and superconducting states. Lebedev, V.P.; 
Krylorskii, V.S. (Khar’kov State University). Sov. Phys. - Solid State 
(Engl. Transl.); 18: No. 12, 2124-2126(Dec 1976). 

We measured the resistivity (rho) of single app and poly- 
crystalline aggregates of lead 99.9996% pure and with a ratio R ( 
degreeK)/R t2 degreeK) =10* following active deformation by 
tension at a rate 2.5x10~* sec”! at 4.2degreeK in the normal and 
superconducting states. The resistivity was determined in a longitu- 
dinal magnetic field H=10 kOe. An increase of the degree of 
deformation (€) leads to an increase of rho regardless of the state in 
which the metal is loaded. However, the increment Arho/sub epsi- 
lon/ due to dilatation in the superconductivity state is larger (this 
difference reaches ~ 10% at small €) than in the normal state in the 
entire range of investigated strains. It is shown that the larger the 
loss of strength in the superconducting state, the larger the differ- 
ence in the increment Arho/sub epsilon/. It is concluded on the basis 
of estimates that when the metal loses strength as a result of the 
transition to the superconducting state the dislocation density 
changes insignificantly, and the concentration of the point defects 
increases. 


35671 Independent electron calculation of LsM,/sub ,/;M,/sub 
and Mo/sub ,/sM,/sub ,/sM,/sub ,/; Auger line shapes for Cu 
metal. Feibelman, P.J.; McGuire, E.J. (Sandia Laboratories, Albu- 
querque, New Mexico 87115). Phys. Rev., B; 15: No. 8, 3575-3579(15 
Apr 1977). 

We have calculated the LsVV and M2/sub ,/sVV Auger line 
shapes of Cu metal, within an independent-electron tight-binding 
model. The calculated line shapes do not show the sharp features 
which are seen experimentally, a result which lends further credence 
to the validity of the “quasiatomic” picture of these Auger lines. We 
describe two possible mechanisms which might underlie the pres- 
ence of the “‘quasiatomic” spectral features. 


35672 Self-consistent relativistic APW calculation of the elec- 
tronic structure of niobium with a non-muffin-tin potential. Elyashar, 
N.; Koelling, D.D. (University of Illinois, Chicago Circle, Chicago, 
Illinois 60680). Phys. Rev., B; 15: No. 8, 3620-3632(15 Apr 1977). 

We report the results of a self-consistent relativistic augment- 
ed-plane-wave calculation of the electronic structure of Nb. This 
calculation was performed using potentials and charge densities of 
general shape; i.e., the muffin-tin approximations of a spherical shape 
inside the muffin-tin spheres and constant in the interstitial region 
were both removed. The results are thus an accurate representation 
of the Hohenberg-Kohn-Sham formalism for Nb. We find that the 
results are generally better than those obtained using the full Slater 
(a = 1) overlapping-charge-density model. The effects of small 
changes in exchange parameter a and lattice constant a have also 
been calculated. 


35673 Photoemission from the Drude absorption. Kliewer, K.L.; 
Bennemann, K. (Ames Laboratory-ERDA and Department of Phys- 
ics, lowa State University, Ames, Iowa 50011). Phys. Rev., B; 15: No. 
8, 3731-3741(15 Apr 1977). 

A theory for the photoemission from an electron gas due to 
the Drude energy absorption is presented. The theory, for both p- 
and s-polarized incident ‘ight, is based upon the three-step photoe- 
mission model and exhibits significant effects of the second-order 
matrix elements involved. Photoyields, energy distributions, angular 
distributions, and energy-resolved angular distributions are obtained. 
The energy distributions are roughly triangular and there are strik- 
ing asymmetries in the angular distributions. It is argued that there is 
a strong suppression of the p-polarized yield for frequencies such 
that the local dielectric function is slightly negative. 


35674 Surface photoeffect for metals: Energy and angular elec- 
tron distributions. Kliewer, K.L. (Ames Laboratory-ERDA and 
Department of Physics, Iowa State University, Ames, Iowa 50011). 
Phys. Rev., B; 15: No. 8, 3759-3774(15 Apr 1977). 
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The nonlocal theory of the author for the surface photoeffect 
produced in metals by p-polarized light is used to obtain energy and 
angular electron distributions for a range of low to moderate excita- 
tion only the effects from single-particle exci- 
tations, the energy distribution curves have, in general, a roughly 
triangular shape with the peak occurring for initial states near the 
Fermi energy. There is also a high-energy tail due to damping. 
Features in the angular distribution curves include confinement to 
decreasing angles with increasing light frequency and low-angle 
structure resulting from damping. Very striking structure appears in 
the energy-resolved angular distributions when the light frequency 
is such that hw < E/sub F/ + Phi, where E/sub F/ is the Fermi 
energy and Phi the work function. A number of significant changes, 
including a sharp increase in the total yield, occur in the various 
distributions when Landau damping sets in, that is, when the plas- 
mon enters the single-particle-excitation region. Arguments are pre- 
sented that there is no reason to expect that the nonlocal surface 
contributions to the yield should vanish above the plasma frequency. 


35675 Hydrogen chemisorption on Si(111). Ho, K.M.; Cohen, 
M.L.; Schlueter, M. (Department of Physics University of Califor- 
nia, Berkeley, California 94720). Phys. Rev., B; 15: No. 8, 3888- 
3897(15 Apr 1977). 
Valence-electron energy spectra of two different structural 
models for hydrogen adsorption on Si(111) surfaces are calculated 
employing self-consistent pseudopotentials. The two structural 
models correspond to attaching hydrogen atoms to one (monohy- 
dride) or three (trihydride) silicon dangling bonds per substrate 
surface atom. The spectral results for the monohydride phase are in 
excellent agreement with earlier calculations and with experimental 
data obtained on hydrogenated surfaces starting with clean annealed 
7x 7 surfaces. It has recently been proposed by Pandey et al. that the 
drastic spectral changes occuring for hydrogen adsorbed on 1 x 1 
— surfaces may be accounted for by the trihydride model. 
hile the present calculations basically confirm this result, some 
discrepancies remain between the experimental and theoretical spec- 
tra. Possible explanations for the discrepancies are given. 


35676 0.1—10-keV x-ray-induced electron emissions from solids: 
Models and electron measurements. Henke, B.L.; Smith, 
J.A.; Attwood, D.T. (University of Hawaii, Honolulu, Hawaii 
96822). J. Appl. Phys.; 48: No. 5, 1852-1866(May 1977). 

Analytical models are presented describing the x-ray-excited 
emission of “no-loss” photoelectrons and Auger electrons and the 
energy distribution of emitted secondary electrons. The secondary 
electron energy distribution is given in terms of the electron kinetic 
energy E/sub K/, work function W, photon energy E/sub 0/, and 
mass photoionization coefficient 1 (E/sub 0/), as proportional to E/ 
sub o/p (E/sub 0/) E/sub K/(E/sub K/+W)* Techniques of 
electron spectral measurements utilizing uniform field preaccelera- 
tion and limited acceptance angle spectrometers are discussed. Sec- 
ondary electron energy distributions are measured at about 107° 
Torr from thick evaporated films of gold and aluminum at photon 
energies 277, 1487, and 8050 eV. The shapes of these distributions do 
not depend significantly upon photon energy. The full width at half- 
maximum (FWHM) of these distributions are 3.9, 6.7, and 4.4 eV for 
Au and ion-cleaned Au and Al photocathodes, respectively. The 
data agree well with the model predictions. 


35677 25Mg superhyperfine structure 

Unruh, W.P.; Chen, Y.; Abraham, M.M. si 
University of Lawrence, Kansas 66044). Phys. Rev., B; 15: 
No. 9, 4149-4156(1 May 1977). 

We report electron-nuclear double-resonance (ENDOR) mea- 
surements of the magnetic hyperfine and electric quadrupole interac- 
tions of the **Mg neighbors of the V~ center in MgO for both the 
single-axial neighbor and the four equatorial neighbors of the 
trapped hole. Parameters have also been determined for the single- 
axial neighbor in a series of six V-type centers ranging from the V~ 
(charge uncompensated) to [Na]° (nearby-charge compensation). 
The results for the single-axial neighbor exhibit a systematic vari- 
ation of both the negative contact and the electric quadrupole 
interactions with the distance of the charge compensator from the 
hole. The interactions between the equatorial neighbors and the 
trapped hole of the V~ center imply a slight axial displacement of the 
trapped hole out of the _~ of equatorial neighbors. A reasonable 
choice of absolute signs for the magnetic interaction gives a negative 
contact interaction, implying exchange core polarization is dominant 
for the equatorial neighbors. Evidence is presented to show that the 
magnetic interaction between the trapped hole and the equatorial 
neighbors is essentially unaffected by the various charge compensa- 
tors. 


35678 Superconductivity in ultrathin Pb films on sili- 
con. Miller, D.L. (Brookhaven National Laboratory, Upton, New 
York 11973). Phys. Rev. B; 15: No. 9, 4180-4186(1 May 1977). 

Superconducting Pb films 11 to 200 A thick have been 
deposited in ultrahigh vacuum on the clean (111) surface of crystal- 


a ee silicon. Low-energy-electron diffraction indicated that the Pb 
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surface. Measurements of normal-state film resistivity and of the 
——_— transition temperature T/sub c/ were taken in situ. 
— of T/sub c/ on film thickness was essentially 
to that previously measured for Pb films grown neatally 
dg ‘e. This result is discussed in view of the 
ities between the two substrate materials. 


35679 Spin fluctuations in random magnetic-nonmagnetic two- 
dimensional antiferromagnets: I. Dynamics. Cowley, R.A.; Shirane, 
G.; Birgeneau, R.J.; Guggenheim, H.J. (Department of Physics, 
Brookhaven National Laborato tory, — New York 11973). Phys. 
Rev., B; 15: No. 9, 4292-4302(1 May 1977): 

The excitations in the system Rbz2Mn/sub c/Mg:/ 
sub - c/F, with c = 1, 0.57, and 0.54 have been measured using 
neutron-inelastic-scattering techniques. In pure RbeMnF, the 
magnon dispersion relation is accurately described by simple spin- 
wave theory with dominant Heisenberg antiferromagnetic nearest- 
neighbor exchange, a much weaker antiferromagnetic next-nearest- 
neighbor interaction, and a small single-ion anisotropy field. In the 
— with c = 0.57 and 0.54 the scattering shows a broad 

mse but with substructure which may be associated with the 
dif erent Ising energies of Mn ions in different environments. The 
measurements are in excellent accord with the results of computer 
simulations but theories based on the coherent-potential approxima- 
tion do not give a satisfactory description of the measured spectra. 


35680 Measurements of the low-temperature rf surface resistance 
of lead at frequencies from 136 to 472 MHz. Judish, J.P.; Jones, C.M.; 
McGowan, F.K.; Milner, W.T.; Peebles, P.Z. Jr. (Oak Ridge Na- 
tional Laboratory, Oak Ridge, Tennessee 37830). Phys. Rev., B; 15: 
No. 9, 4412-4424(1 May 1977). 

A helically loaded, lead-plated cavity has been used to mea- 
sure the superconducting rf surface resistance of lead at low field 
levels at frequencies from 136 to 472 MHz and temperatures from 1.5 
to 4.2 K. Fits with the BCS theory were found to be consistent with 
a normal electron mean free path between 350 and 6000 A. The 
residual resistance at 136.7 MHz was found to be 4.7 x 10-® Q, to 
vary as f'/sup ./* /sup plus-or-minus °/sup ./™ over the frequency 
range 136—472 MHz, and to be independent of temperature. Mea- 


surements of magnetic field trapping by a lead-plated cavity were 
also made. The results indicated that the cavity, rather than exhibit- 
ing a macroscopic Meissner effect, —— even weak magnetic 


fields without significant modification of their magnitude or spatial 
distribution when the cavity surface was cooled below the critical 
temperature. Further observations above the critical temperature of 
lead indicated the presence of transient magnetic fields within the 
cavity when the cavity was subjected to rapid temperature c ~~ 
These magnetic fields are attributed to thermoelectric effects. 
magnitude and frequency dependence of the observed residual resis- 
tance is compared to that expected from trapped flux, phonon 
generation, and dielectric losses according to 
theories. No theoretical model predicts the observ . ae 
dependence. The measured magnitude is in agreement wi 
expected according to a phonon generation theory due to Passow, 
flux of about 12 mG according to a model due to Pierce. T. 
flux is considered to be the most likely source of the ual 
resistance measured in this experiment. 
35681 Study of the intermediate mixed state of niobium by small- 
angle neutron scattering. Christen, D.K.; Tasset, F.; Spooner, S.; 
Mook, H.A. (Solid State Division, Oak Ridge National Laboratory, 
= _ , Tennessee 37830). Phys. Rev., B; 15: No. 9, 4506-4509(1 
yl 

A precise study of fluxoid line lattice (FLL) in the intermedi- 
ate mixed state (IMS) in a niobium-crystal sphere has been made 
with a neutron-scattering technique. Accurate FLL unit-cell size 
determinations are facilitated by the oe angular resolution of the 
technique so that reversibility of the microscopic flux density with 

lied-field history in and near the IMS can be demonstrated for 

first time. Structural changes associated with hysteresis in the 
IMS are revealed through integrated intensities and full widths at 
half maxima of the FLL rocking curves. 


35682 Analyses of sputtered films of NbsGe. Wu, C.T.; Kammer- 
diner, L.; Luo, H.L. (Argonne National Laboratory, Argonne, Illi- 
nois 60439). Appl. Phys. Lett.; 30: No. 10, 543-545(15 May 1977). 

The analyses of Nb-Ge films by sputtering with a 
modified rf arrangement are results indicate the im- 
portance of thermalization of sputtered particles for the formation of 
the high-transition-temperature compound NbsGe. 


35683 Study of Oa ek on tungsten using secondary 
ion mass spectrometry. Yu, M.L. (Brookhaven National 
Upton, New York 11973), Appl. Phys. Lett.; 30: No. 12, 654-656(15 


Jun 1977). 
Secondary ion mass spectrometry has been used to study the 
chemisorption of caygmn Flot of venus O° and 


WO~ > versus O* show hysteresis in the adsorption-desorption 
to expla these observations by structural 

tion site changes during adsorption and thermal annealing 
of te layer. 


CORROSION AND EROSION 


REFER ALSO TO CITATION(S) 33578, 33609, 33610, 33617, 
33625, 34158, 34217, 34218, 34250, 34472, 34599, 34636, 34717, 
34748, 35188, 35200, 35643, 35644, 35948, 36137 


35684 (AD-A—026204) Second phase embrittlement of solids. 
Technical report. Birnbaum, H.K. (Illinois Univ., Urbana (USA). 
t. of Metallurgy and Mining Engineering). Jun 1976. Contract 
N00014-75-C-1012. 7p. (UILU-ENG—76-5015). NTIS $3.50. 
Hydrogen embrittlement of niobium has been recently. shown 
to be caused by the stress-induced formation and cleavage of the 
brittle beta hydride. It is the purpose of this note to review the 
general requirements for this fracture mechanism and to discuss its 
—— to brittle fractures caused by the formation of other 
i) such as oxides, nitrides, carbides, helium bubbles, etc. It is 
shown that this mechanism can play a role in the slow strain rate 
embrittlement of a variety of different systems. (GRA) 


35685 (AD-A—026293) The response of coated steels to cavita- 
tion in corrosive environments. Technical report. Preece, C.M.; 
Herman, H.; Wilms, V.; Safai, S.; Fauty, J. (State Univ. of New 
York, Stony Brook (USA). Dept. of Materials Science). May 1976. 
Contract N00014-75-C-1018. 28p. NTIS $4.00. 

The investigation under this contract was initiated in June 
1975 to pa some understanding of the mechanism(s) of deterio- 
ration of plasma sprayed coatings by erosion and/or corrosion. It is 
apparent that such an understanding will require an extensive long 
range investigation covering a wide range of coatings and of erosive 
and corrosive environments. However, in order to allow the prob- 
lem areas to be defined, attention has been focussed on a single 
ceramic coating, alumina, and a single metallic coating, aluminum, 
both on steel substrates. In the initial phase of this program, emphasis 
has been on the structural and mechanical characterization of the 
coating itself with some preliminary studies of their response to 
cavitation. (GRA) 


35686 Model experiments on stress corrosion 
in steels in noncarbonated concrete. Rieche, G. Trans- 
lated by E.G. Silver from Werkst. Korros.; 26: No. 1, 19-32(1975). 
38p. . NTIS $4.00. 

¢ mechanisms of stress corrosion in steels used for stressing 
concrete in alkaline media (pH 12.6) under the influence of stress- 
corrosion-promoting ions are examined with special emphasis on the 
explication of the influences of the electrochemical parameters. In 
this connection, particular attention was paid to the transferability of 
the insights to the behavior of these steels in concrete. 


35687 Effects of high-temperature, high-pressure hydrogen on 
low-alloy steels. Geiger, G.H.; Angeles, O.F. Washington, De. 
American Petroleum Institute (1975). 117p. 

The study is mainly concerned with the hydrogen attack 
phenomenon in low-alloy steels. It is accepted that the hydrogen 
attack reaction is the combination of hydrogen, present at high 
pressures in the epee | microvoids in the steel, with carbon in 
— to produce non-diffusing methane which expands the voids 

fissures. ‘The dynamic exposure technique, an experimental situa- 

ion eo a sustained hydrogen gradient is maintained, was used to 

po th the susceptibility to hydrogen attack of low-alloy steels 

to 1 percent molybdenum and up to 2-1/4 percent 

experiments were conducted at 2000 psig hydrogen 
pressure and 900 to 1000°F. 


35688 Inhibition of corrosion in a pipeline carrying a slurry. 
Wasp, E.J. (to Bechtel International Corp.). US Patent 3,996,058. 7 
Dec 1976. Filed date 28 Jul 1975. 4p. 
The method of inhibiting corrosion in a steel pipeline by a 
—s comprising water as the os for carrying a comminuted 
which is reactive with oxygen, as for example, coal, is 
Genccibed. Inhibition of corrosion is obtained by the addition to the 
slurry of pellets containing hexavalent chromate, which is released 
into the slay in a controlled amount sufficient to inhibit corrosion 
but wherein the concentration of chromate is not so great that 
excessive amounts thereof are consumed by the slurry material. 2 
claims, 2 figures. 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 34583, 35649, 35658, 36839 


MATERIALS 3659 

35689 (AD-A—027958) Characteristic steady-state electron 

emission properties for parametric blackbody x-ray spectra on several 

materials. Topical report. Carron, N.J. (Mission Research Corp., 
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Santa Barbara, Calif. (USA)). Feb 1976. Contract DNA001-76-C- 
0086. 63p. (MRC-N—221). NTIS $4.50. 

e author collects together in this note certain photoelectric 
efficiencies, electron energy spectra, electron boundary layer plasma 
Debye lengths, electron number densities, electric fields, a plasma 
frequencies prevailing in steady state when blackbody photon 
sources are incident on aluminum, gold, and silicon dioxide. Only 
backscattered electrons are considered. The figures ym allow 
quick estimates of many boundary layer properties. (GRA 


35690 (AD-A—028527) Cooperative radiation effects simulation 
program. Semiannual progress report 1 May 1975—31 Mar 1976. 
Steele, L.E. (Naval Research Lab., Washington, D.C. (USA)). Jun 
1976. 122p. (NRL-MR—3312). NTIS $5.50. 

or 1 May 1975 to 31 March 1976 
a on the stability of gamma prime, 
Ni®Al, precipitates in nickel under ion bombardment. Another study 
characterizes the microstructure and swelling in an Fe—25Ni—15Cr 
alloy bombarded with 2.8-MeV Ni(*) ions as part of the national 
alloy development program effort to establish correlations between 
various charge-particle irradiations and neutron damage. Irradiation 
creep studies on pure nickel were conducted at temperatures of 224C 
and stresses of 170 to 345 MPa. Transport code calculations on the 
deposition of energy into a target bombarded by heavy ions are 
continued for the case of antimony on germanium. A study of 
homogeneous void nucleation theory showed that it was necessary 
to use a time-dependent theory to analyze charged-particle irradia- 
tion experiments. A form of this theory was developed which could 
be practically ap — to directly calculate void-size distributions 
which qualitatively correlated with experimental results. lon bom- 
bardment techniques, data analysis, and interpretation of the ion 
bombardment results and the results of neutron irradiation of Mo are 
described. (GRA) 


35691 pp 1565-1573) Helium generation 
and diffusion in and some carbides. Holt, J.B.; Guinan, 
M.W.; Hosmer, D.W.; Condit, R.H.; Borg, R.J. (Univ. of California, 
Livermore). 1976. 


From 2. topical _on the technology of controlled 
nuclear fusion; Richland, W: nm, United States of America 
(USA) og Sep 1976). 


 Tethetagy of controlled nuclear fusion. Volume IV. 
The cross-section for the generation of helium in neutron 
irradiated carbon has been found to be 654 mb at 14.4 MeV and 744 
mb at 14.9 MeV. as to 14.1 MeV (the fusion reaction 
——- Ad cong 615 mb diffusion of helium in dense polycrystal- 
ite and in in pyrographite has been measured and found to be 
= x exp (-80 kJ/RT). It was found that diffusion is 
primarily in the basal plane direction in crystals of the graphite. In 
ae graphite the path length is a factor of approximately 
2 longer than the measured distance due to the random orientation 
mismatch between successive grains. Isochronal anneals (measured 
helium release as the specimen is steadily heated) were run and 
maximum release rates were found at 200°C in polycrystalline 
graphite, 1000°C in procgeaniins, 1350°C in boron carbide, and 
1350° and 2400°C (two peaks) in silicon carbide. We conclude that in 
these candidates for curtain materials in fusion reactors the a 
releases can probably occur without bubble formation in gra 
may occur in boron carbide, but will probably cause bubble — 
tion in silicon carbide. 


35692 (CONF-760954—6) Fracture of irradiated base 
and weld metal using large CT specimens. Whitman, G.D. (Oak Ridge 
Den NT ates Tenn. (USA)). 1976. Contract W-7405-ENG-26. 23p. 


From 4. water reactor safety research information meeting; 
Washington, District of Columbia, United States of America (USA) 
(27 ~ 1976). 

Dynamic fracture toughness behavior tests were performed 
on ASTM-AS33 steel (4T—CT) specimens after irradiation in the 
(aD Reactor at ORNL. Test results are presented. 20 figs. 


35693 (SAND—76-5844) Blister formation in multiple energy 
He* implanted stainless steel. Wilson, K.L.; Ha k, L.G.; Lang- 
ley, R.A. (Sandia Labs., Livermore, Calif. (USA); Sandia Labs., 


(CONF? ue, N.Mex. (USA)). 1976. Contract E(29-1)-789. 19p. 
-761049—7). Dep. NTIS $3.50. 

From International symposium on plasma wall interaction; 
Julich, German, Federal Republic of . R. Same? (18 Oct a 

A series of multiple energy He* implantations has been con- 
ducted on type 316 stainless steel at 575 and 775°K. Pre-implanta- 
tions with 3, 10 and 15 keV He* were used to create a series of 
uniform helium concentrations to a depth of approximately 700 A. 
The effects of these pre-implantation helium concentrations on sub- 
sequent 20 keV bombardment were studied by gas re-emission and 

— electron microscopy. It was found that serious blistering 
and exfoliation would occur unless the pre-implantation helium 
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the surface to nearly the depth of the 20 keV implant. At this pre- 
implant level, an interconnected pathway to the surface developed, 
allowing helium release without surface blistering. Evidence for 
rapid helium mobility along the interconnection was found at tem- 

atures as low as 80°K. These results indicate that multiple — 
implantation will still produce extensive surface deformation if 
helium accumulates to a local critical concentration before an inter- 
connected pathway develops. Until detailed first wall particle fluxes 
are available, He* induced surface exfoliation cannot be ruled out as 
a potentially serious source of wall erosion and plasma contamina- 
tion in a MFE reactor. 


. 35694 ‘In-situ’ dislocation channeling studies in 


neutron-irradiat- 
ed molybdenum. Narayan, J.; Noggle, T.S. (Oak Ridge National 
Lab., TN). pp 436-437 of In Thirty-fourth annual meeting, Electron 
Microscopy Society of America. Bailey, G.W. (ed.). Baton Rouge, 
LA; Claitor’s Publishing Div. (1976). 

From 34. Electron Microscopy Society of America annual 
meeting; Miami Beach, Florida, United States of Anasion (USA) 9 
Aug 1976). 

See CONF-760803—. 

Molybdenum specimens which had been irradiated and de- 

formed, leading to dislocation channel structures of a type studied 
earlier, were studied. Additional information was introduced “in 
situ” in the electron microscope to obtain information on the basic 
processes associated with dislocation channeling. 
35695 Preliminary observations of electron irradiation damage in 
short-range ordered Ni,Mo. Sinclair, R.; (Univ. of California, Berke- 
ley); Gelles, D.S.; Thomas, G. pp 600-601 of In Thirty-fourth annual 
meeting, Electron Microscopy Society of America. Bailey, G.W. 
(ed.). Baton Rouge, LA; Claitor’s Publishing Div. (1976). 

From 34. Electron Microscopy Society of America annual 
meeting; Miami Beach, Florida, United States of America (USA) (9 
Aug 1976). 

See CONF-760803—. 

Experiments aimed at tagessce behaviour of short range 
ordered NisMo (produced by quenching from above the critical 
conn. temperature) in an irradiation environment are described. 


35696 Changes in the distribution and morphology of ' precipi- 
tate in neutron irradiated P-16. Sklad, P.S.; Bentley, J. (Oak Ridge 
National Lab., TN). pp 602-603 of In Thirty-fourth annual meeting, 
Electron Microscopy Society of America. Bailey, G.W. (ed.). Baton 
Rouge, LA; Claitor’s Publishing Div. (1976). 

From 34. Electron Microscopy Society of America ann 
meeting; Miami Beach, Florida, United States of America wsA) 0 9 
Aug 1976). 

See CONF-760803—. 

Nimonic PE-16 is a yy’ hardened, austenitic alloy which has 
been chosen as a candidate for fuel element cladding and structural 
component applications in breeder reactors due to its high tempera- 
ture strength properties and swelling resistance. Microstructure of 
the alloy was examined after neutron irradiation. (GHT) 


35697 Simple model for characterizing the electrical resistivity in 
A-15 superconductors. Wiesmann, H.; Gurvitch, M.; Lutz, H.; 
Ghosh, A.; Schwarz, B.; Strongin, M.; Allen, P.B.; Halley, J.W. 
(Brookhaven National Laboratory, Upton, New York 11973). Phys. 
Rev. Lett.; 38: No. 14, 782-785(4 Apr 1977). 

A discussion of some of the difficulties with previous analyses 
of the resistivity of A-15 compounds is given. Precise high-tem 
ture data on a- le- and electron-damaged NbsGe and NboSn 
samples with different defect concentrations are presented here and 
analyzed in a simple way with use of a phenomenological model 
based on the idea that the ideal resistivity must approach some 
limiting value in the regime where the mean free path becomes 
comparable to the interatomic spacing. 


35698 Damage production by high-energy d-Be neutrons in Cu, 
Nb, and Pt at 4.2 degreeK. Roberto, J.B.; Klabunde, C.E.; Williams, 
J.M.; Coltman, R.R. Jr.; Saltmarsh, M.J.; Fulmer, C.B. (Solid State 
Division, Oak Ridge National Laborato ry, Oak Ridge, Tennessee 
37830). Appl. Phys. Lett.; 30: No. 10, 509-511(15 May 1977). 

Electrical resistivity measurements have been used to observe 
damage production rates for Cu, Nb, and Pt irradiated with high- 
energy d-Be neutrons at 4.2 d K. The neutrons were generated 
at the Oak Ridge Isochronous Cyclotron by the reaction of 40-MeV 
deuterons incident on a thick Be target. The resulting neutron 
energy spectrum was broadly peaked near 15 MeV. Damage produc- 
tion Was proportional to flucnce up to 4 x 10" n/cm’*, 
approximately three times greater than for the same fluence of fission 
neutrons in these materials. This result is in good agreement with 
ono based on damage energy calculations. 


Changes in the upper critical fields and critical currents of 
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Piys Le en National Laboratory, Upton, New York 11973). Appi. 
ys. Lett.; 30: No. 12, 662-664(15 Jun 1977). 

perature reactor irradiations of NbsSn and VsGa 
ee... superconductors have produced increases in the critical 
current I/sub c/ over a low-fluence regime <~2 x 10° n/cm? 

<1.0 MeV) followed by severe reductions of I/sub c/ at — 

uences as the critical temperature T/sub c/yields0. The 
fluence increases in I/sub c/ are attributed to increases in the Ba 
critical field H/sub c/2 with increasing resistivity. In VsGa, howev- 
er, because of paramagnetic effects, it ap that the changes in the 
Ginzburg-Landau upper critical field govern the 
bilaeier” of I/sub c/, and not the measured H/sub c/2 as is the case 
in NbsSn. In order to compare the em ee H/sub c/2 of VsGa 
with estimates based upon H*/sub c/2(GL), spin-orbit scattering 
must be included in the Maki analysis of H/sub c/2. The spin-orbit 
scattering does not ae with i normal-state resistivity, 
but rather appears to be decreasing. From the irradiation behavior of 
H/sub c/2 and Ay deg aL) e in V3Ga it is argued that in treat- 
ments such as flux-pinning analysis where a reduced field hequiva- 
lentH/H/sub c/2 is used to established scaling laws, it is necessary to 
use a reduced field h* = H/H*/sub c/2(GL) because of the paramag- 
netic limiting effects. 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 34107, 35641, 35922 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 34105 


35700 High voltage electron microscopy of defects in lithium 
ferrite spinel. Mishra, R.K. (Univ. of California, Berkeley). pp 376- 
377 of In Thirty-fourth annual meeting, Electron Microscopy Soci- 
ety of America. Bailey, G.W. (ed.). Shaton Rouge, LA; Claitor’s 
Publishing Div. (1976). 

From 34. Electron Microscopy Society of America annual 

; Miami Beach, Florida, United States ot Acsndiah (USA) (9 

Aug 

See CONF-760803—. 

Experimental studies on the nature of glide dislocations and 
their dissociation in lithium ferrite (inverse spinel) using high vol 
transmission electron microscopy are described. High order bri 
field electron micrographs taken in the HVEM together with the 
computed image profiles hag: ye ee multibeam dynamical 
were used to determine the fault plane and estimate the stacking 
energy. (GHT) 


35701 Optical diffraction study of the stacking sequences in 
silicon carbide. Clarke, D.R.; Thomas, G. (Univ. of California, 
Berkeley). pp 492-493 of In Thirty-fourth annual meeting, Electron 
Microscopy Society of America. Bailey, G.W. (ed.). Baton Rouge, 
LA; Claitor’s Publishing Div. (1976). 

From 34. Electron Microscopy Society of America annual 
meeting; Miami Beach, Florida, United States of America (USA) (9 
Aug 1976). 

See CONF-760803—. 

A combination of lattice fringe imaging by electron micros- 
ties in a hot pressed silicon carbide developed by General Electric. 


35702 Magnetic and crystal structure of hexagonal Ba, NiReO«g. 
Khattak, C.P.; Cox, D.E. (Brookhaven National Lab., Upton, NY). 
Magn. _ 1: 23-31(1976). 

A hexagonal form of BagNiReOs has been prepared which 
has an ordered type of hexagonal BaTiOs structure in which the Ni 
and Re ions occupy alternate (001) layers. Magnetic susceptibility 
and powder neutron diffraction data show that the com orders 
antiferromagnetically below 65 K, with ferromagnetic (001) sheets of 
Ni moments coupled antiparallel to adjacent sheets. The moments 
have a magnitude of 1.7 4/sub B/ and are directed along the c axis. 
No moment can be detected on the Re ions. 


of Klevtsova, R.F.; 
r, ry, Siberian Divi- 
tm USSR, Novosibirsk)). Sov. Phys. - 


35703 Crystal structure 
Glinskaya, L.A. (Institute of Ino 
-_ Academy of Sciences of 
Dokl. (Engl. Transl): 21: No. o's 545-547(Oct 1976). 
determined 


The lattice were for RbsEr(MoO,)s. 
ormed with a equal-inclination 
the heavy-atom 

function. (AIP) 


Structural phase transformation in K2SeQ,. lizumi, M.; 
ID: Shirane, G.; Shimaoka, K. (Brookhaven National Labora- 


MATERIALS 3661 


tory, 5 Bape tow tot 11973). Phys. Rev., B; 15: No. 9, 4392-4411(1 


phase transformations in K2SeO, at T; = 130 K 
and T/sub c/ = 93 K were studied by the neutron-scattering 
— ue. The superlattice reflections in the intermediate +4 

a*/3 with 6 = 0.07 at 122.5 K. The deviation 6 
temperature with an apparently discontinuous jump to 

zero at T/sub c/. Below this temperature, the crystal remains 
commensurate and is known to be ferroelectric. The incommensu- 
rate-commensurate transition and the simultaneous occurrence of the 
using a _Landau-type expansion the free energy in which a term 
proportional to Q°(q/sub delta/) Pied z/ (qs/sub delta/) plays an 
essential role in driving the incommensurate-commensurate phase 
transformation and in eee the spontaneous polarization. Here, Q 
(q/sub delta/) is the ampli of the — rimary atomic lacements 
with wave vector q/sub delta/ and P/sub — delta/) is the 
|e eon wave with wave vector qs/sub delta/ = 38 (a*/3) and 

the macroscopic polarization below Tsub c/. Above T/ 
sub i/, a 22 optic-phoron branch along (Z,0,0) shows a —— 
softening and w/sub j/(q) for q ~ (1/3,0,0) tends to zero at T/sub 
The softening results from a temperature-d it decrease of the 
interlayer forces with ranges a/2 and a (a is one unit-cell | 
along the a axis) in the presence of strong and persisting forces with 
a range 3a/2. The intensities of the soft phonon were measured about 
different reciprocal-lattice points and were used to determine the 
nature of the soft-phonon mode and suggest a coupled translation of 
potassium ions with rotational motion of SeO, groups to be the 
origin of the lattice instability. 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 34099 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 35479 


35705 (CONF-760856—5) Reduction of mixed oxide spinels: 
nickel ferrite and alumina doped nickel ferrite. Allender, J.; De 
Jonghe, L.C. (Cornell Univ., Ithaca, N.Y. (USA)). 1976. Contract 
K(il- 8p. Dep. NTIS $3.50. 

From 6. international sym | op ceramic microstructures 
— California, United of aan (USA) (24 Aug 


elevated temperatures they will be reduced at a rate which can 
depend on a variety of parameters. The presence of minor amounts 
of alloying elements, e.g., can significantly alter the reduction rate. 
Since practical oxide ceramics generally contain mixed oxides of two 
or more metals, an understandin, ng of the reduction behavior of mixed 
oxides, as well as an understanding of the effects of minor — 
elements in this, is important as a guide to extending the usefulness 
oxide ceramics, and may serve to help in selecting raw materials that 
— elements beneficial in improving resistance to reduction. In 

, how the hydrogen reduction of nickel ferrites at 1000°C 
i athocned ected by the presence of 3.5 cation mole % aluminum in solid 
solution is studied. 


35706 Oxygen redistribution in UO, due to a temperature gradi- 
ent. Marchant, D.D.; Bowen, H.K. (Massachusetts Inst. of Tech., 
a pp 97-109 of In Mass transport phenomena in ceramics. 

per, A.R.; > A.H. (eds.). New York: Plenum Publishing 
Corporation (ind 

the deviation from stoichiometry, x, ranging from —0.31 to +0.24. 
The observation of oxygen redistribution in uranium dioxide-based 
fuels in a nuclear reactor and the consequent effect on operational 
performance has prompted investigation of the migration 
of oxygen in a temperature gradient. Laboratory studies consist in 
annealing the samples in a temperature gradient, quenching to room 
temperature, and measuring the resulting composition profiles. The 
results have been interpreted in terms of an effective heat of trans- 
oe relating concentration changes to the temperature gradient for 

the particular experimental conditions. 


CORROSION AND EROSION 

REFER ALSO TO CITATION(S) 33609, 33610, 33625, 34677 
containers for storage of 

D C.; Edmond, C.R.; Dunstan, P.J.; Mociyan, Can 

— Australia; Australian Government Publishing (1976). 


A study was undertaken to detect interaction between sample 


| 

The e: 

x-ray 

met 

ee containers and stored water samples. Sample containers were chosen 
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from those readily and cheaply available in Australia; they were 
as age by washing in dilute nitric acid. Test solutions were made 
laboratory reagents with the concentration of characteristics 
under test as low as possible compatible with reasonable analytical 
precision. Where appropriate, samples were preserved by the addi- 
tion of mercuric chloride or acidification. Water quality parameters 
examined were orthophosphate, nitrate, nitrite, ammonia, ae 
silica, aluminum, antimony, arsenic, barium, cadmium, 
copper, chromium (III), chromium WD, iron (II), iron (IID, ica, 
_ ese (II), man, ~~ (VID, mol bdenum, nickel, silver, seleni- 
V) and zinc. There are no significant changes in concentration 
of. the test solutions with any container type for nitrate-nitrogen 
200ug!"*), ammonia-nitrogen (200ug]"*), nitrite-nitrogen (50ug]™ 
uoride (1mgl~' and 0.1mg]~'), or metals (between 10 and 50 ugl~*) 
with the exception of aluminum and zinc. With some qualifications 
and densi from low equally suitable 
ene, ensity polyethylene, or soft glass aj suitable 
Or storage of water samples for the Characteristics stedied 


RADIATION EFFECTS 


REFER ALSO TO CITATION(S) 34104, 34635, 35039, 35059, 
35143, 35689 


COMPOSITE MATERIALS 


PREPARATION AND FABRICATION 


35708 (GEPP—234) Metallize slurry viscometer. Gillespie, T.J. 
(General Electric Co., St. Petersburg, "Fla. (USA). Neutron Devices 
og 12 Jan 1977. Contract EY-76-C-04-0656. 12p. Dep. NTIS 


A device for controlling metallized slurry viscosity is de- 
scribed. The device also provides uniform milling ' of the + Me and 
retards solvent eva —_ It consists of a rotating cylindri 
channel, a steel roller and a mechanism to indicate the an; 
position of the roller. A change in slurry viscosity is indicated by a 
change in the angular position of the sie. Control of the metallized 


viscosity is achieved by adding solvent to the sl in the c 

— the roller scale approaches the p: upper viscosity 
t. 

35709 (N—16-23360) Advanced processes 


composites: 
for selected resin matrix materials. Space shuttle and 
operations support. Welhart, E.K. (MeDonnell-Dougias Technical 
Services Co., Inc., Houston, Tex. (USA)). 31 Mar 1976. Contract 
NAS9-13970. 49p. (NASA-CR—147704;REPT—1.2-DN-B0104-03). 
NTIS $4.00. 

and polyimide matrix composite fabrication technology. Boron/ 
epoxy and polyimide and pr and polyimide structural 
parts can be successfully fabricated. Fabrication cycles for polyimide 
matrix composites have been shortened to near epoxy cycle times. 
Nondestructive testing has proven useful in detecting defects and 
anomalies in composite structure elements. Fabrication methods and 
tooling materials are discussed along with the advantages and disad- 
vantages of different tooling materials. Types of honeycomb core, 
material costs and fabrication methods are shown in table form for 
comparison. Fabrication limits based on tooling size, pressure capa- 
bilities and various machining operations are also discussed. (auth) 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 34646 


CORROSION, EROSION, AND DEGRADATION 
REFER ALSO TO CITATION(S) 35686 


POLYMERS AND PLASTICS 
PREPARATION AND FABRICATION 


35710 Thermal insulation. Hartley, 
Patent 2,449,539/A/. 30 Typ. (in 


figs. 

The nal insulation made of two neighboring layers of hard or 
semi-hard urethane foam and an elastomer layer between them is 
described. The elastomer is formed by conversion of a liquid ureth- 
ane elastomer pre-polymer with free isocyanate groups with a polya- 
mine or a polyol. 
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J.G. (Sandia Labs., Albuquerque, NM). J. Polym. Sci; 14: 177- 


of determining the approximate molecular weight 
pe... of elastically effective chains in elastomer networks is 
described. Results of analyses are presented showing that the molec- 
ular weight distribution of elastically effective chains in elastomers 
pad beg estimated from high-temperature stress relaxation experi- 
vided the sample is known to undergo random scission 
main chains. 
differentiating the data and using approximate equations. (JRD 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 33971 


(MHSMP—76-30A(Rev.1)) Physical properties of halth- 
ane series adhesives. Part 1. Period covered: April—June 1976. 
. (Mason and Hanger-Silas Mason Co., Inc., Amarillo, 

Tex. (USA)). 1976. Contract EY-76-C-04-0487. 6p. P 02/MF AOI. 
The Halthane series of urethane adhesives synthesized by 
Lawrence Livermore Laboratory (1) are being studied for applica- 
two-part systems desigaated 73-14, 73,18, and 87-1, The 73-18 system 
two-part systems designa - a -1 -18 system 
to be used was chosen as the first of the three for physical property 
testing. Each system has certain advantages, and is designed for a 
— application. Systems 73-14 and 73-18 have a lower viscosity 
87-1. System 73-18 has a lower tensile and com ——- modulus 

than 73-14 and 87-1. The i increasing order of pot would rank 73- 
18, 87-1, and 73-14. All three systems reach two-third hardness in 16 
hours. These new adhesives will be a and utilized by 
several production plants in the ERDA complex. The Pantex study 
effort will include measurement of bulk viscosity, cure time, butt 
tensile strength, lap shear a; hardness and compatibility. One 
the study is familiarization with process and 

handling requirements that may be unique with the Halthane series. 


35713 


ratory, “University of California, 
on California 94720). J. Chem. Phys.; 66: No. 8, 3491-3497(15 Apr 


In this report we derive a new method for obtaining the 
optical activity of helical polymers. Helical symmetry and periodic 
boundary conditions are lied to classical polarizability theory. 
This allows us to express infinite polymer result in closed form. 
Our result is all order in intermonomer interactions, and gives the 

tion bandshapes. We also explicitly treat a complex unit of symmetry 
containing many optical transitions. 


DEGRADATION AND EROSION 
REFER ALSO TO CITATION(S) 35707 


OTHER MATERIALS 
REFER ALSO TO CITATION(S) 34153, 34154 


35714 (ORNL/TM—5731) Improved gas distributor for coating 
HTGR fuel particles. Lackey, W.J.; Stinton, 1 D.P.; Sease, J.D. (Oak 
National Lab., Jan 1977. Contract W-7405- 


6-26 28p. 

coating fuel particles for the HTGR. The coating gas enters the 
coating furnace through multiple thin regions of a porous plate. This 
more uniformly the gas and leads to improved coating 


properties. High-quality carbon and SiC coatings have been deposit- 
ed with the new 


distributor in both 13- and 24-cm-diam coating 


PREPARATION AND MANUFACTURE 
REFER ALSO TO CITATION(S) 34658, 34661 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 34152, 36655 


35715 Residual stacking fault contrast in silicon. Warren, J.B. 

(Philips Electronic Instruments, Inc., Mt. Vernon, NY); Hren, J.J. 
ak of In Thirty-fourth annual meeting, Electron 

of America. Bailey, G.W. (ed.). Baton Rouge, LA; Claitor’s 


F 34. Electron Microscopy Society America ual 
Mi Mismni Beach, Florida, Unired States of (USA) @ 


furnaces. 
STRUCTURE AND PHASE STUDIES 
35711 Technique for determination of the chain length distribu- meetin; 
tion from stress relaxation measurements in certain elastomers. Curro, Aug 1 5 
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The fr hen stacking faults resulting 
w 

from steam oxidation of silicon are imaged {or two different beam 
conditions, are examined. It can be shown that a small dilation 
normal tothe fault plane can produce these residual fringes. Elastic- 
ity calculations computer simulations of the ual 
permit a choice between several models which could produce 
dilation. (GHT) 


— enetie of faults in asbestos minerals and application 

to pollution studies, Seshan, K.; Wenk, H.R. (Univ. of California, 
Berkeley). pp 616-617 of In Thirty-fourth annual meeting, Electron 
Microscopy Society of America. Bailey, G.W. (ed.). Baton Rouge, 
LA; Claitor’s Publishing Div. (1976). 

From 34. Electron Microscopy Society of America annual 
te Beach, Florida, United States of America (USA) (9 

ug 

See CONF-760803—. 

Various aspects of asbestos structure were examined with 
transmission electron microscopy in order to develop methods for 
unequivocal asbestos identification using minute es and to 
determine defects responsible for the fiber structure in these minerals 
which often occur as large, well developed single crystals. (GHT) 


35717 Induced staggered magnetic fields in dysprosium aluminum 

garnet. Mukamel, D.; Blume, M. (Baker Laboratory, Cornell Univer- 

ay, om New York 14853). Phys. Rev., B; 15: No. 9, 4516-4523(1 
y 

The order parameters which are induced in d. ium alu- 
minum garnet (DyAIG) by a direct magnetic field have studied 
using group-theoretical techniques. We find seven order parameters 
which are induced by the field both above and below the transition. 
Four be these order parameters involve magnetic moments “ideal 
local hard directions, and they represent deviations from the 
Ising-like behavior of DyAIG. The results of the neutron-sca 
experiment of Corliss and Hastings, obtained with magnetic 
along the [111], [100], and [110] directions are discussed, and several 

suggested. discussed, and several experiments are 


as soft core Schaefer, D.W. 
( i ries, Albuquerque, New Mexico 87115). J. Chem. 
Phys.; 66: No. 9, 3080 3984(1 May 1977). 
The structure of a suspension of highly charged macromole- 
cules indicates both solidlike and liquidlike phases peywt by a 
distinct Here the structure of the liquidlike 
phase meas tical techniques is analyzed methods 
previously for simple fluids. The ap- 
‘wood-superposition approximations. 


PROPERTIES 


REFER ALSO TO CITATION(S) 33765, 34109, 34247, 34764, 
34943, 34947, 34948, 34949, 34961, 34979, 35003, 35539, 36674 


35719 (AD-A—026236) Search for 

search and dev-iopment report. i 

Research and Development Center, Bethesda, Md. (USA). 
1976. 156p. (DTNSRDC—76-0090). NTIS $6.75. 

Five salts(and acids) of — were examined both magneticall mnapetey 
and electrically to the properties of these salts wi 
respect to their possible behavior as organic superconductors. It was 
found that these materials have characteristics that are similar in 
_s respects to metallic superconductors. Specifically, the follow- 


FOUPs, was observed to have a trensition 
temperature of 30 K. um desoxycholate which has two OH 

ium cholanate, which has no OH group, was observed to have a 
transition temperature of 277 K. By measurement of the dissipation 
of the bulk compound, it was observed that the island clusters had a 
marked increase in conductivity at the transition temperature. This 
increase was similar to that observed of a 6% by volume mixture of 
and an organic insulator desoxycholate i 

case requency shifts were experimentally not to 
attributed to dielectric effects. (GRA) 


35720 (COO—2712-2) Studies of mechanical properties and irra- 
diation damage nucleation of HTGR graphites. Progress report, Febru- 


ary 1, 197 
Univ., Univ 


2712. 26p. Dep. NTI 
_ Sample 


31, 1977. Thrower, P.A. (Pennsylvania State 
(USA). Feb 1977. Contract EY-76-S-02- 


fe preparation irradiation studies was completed, but 
ly to commence until late 1977. The effect of 

up to 650 psi on the reaction rate of Stack 

or Os wa ite with helium containing small amounts of either 
‘as investigated. In no case was any effect found. Relation- 
between the compressive strengths of 2020 and Great Lakes 
Hao graphites and air oxidation burn-off show that a 10% burn-off 
results in a 50% strength reduction. Sample external dimensions 
were unc even with a 50% burn-off. Strain to failure was 
relatively i t of burn-off except for 2020 graphite with 
burn-offs in excess of approximately 28%, when strains increased 
y. Scanning electron microscope examination reveals preferen- 
removal of ler material over filler particles. The effect of 
Sn rate of He/H2O and He/CO, Faden mixtures over the graphite 
sample during oxidation showed a decrease in oxidation rate with 
increasing flow rate in the flow range 13.8 to 15.3 ml/s. 9 figures, 2 


opf, 

(Univ. of Chicago). pp 498-499 of Ta Thirty-fourth annual 
pa ny Electron Microscopy Society of America. Bailey, G.W. 
(ed.). Baton Rouge, LA; Claitor’s Publishing Div. (1976). 

From 34. Electron Microscopy Society of America annual 
—- Miami Beach, Florida, United States of America (USA) (9 
Aug 1976). 

See CONF-760803—. 

To demonstrate the value of the atomic resolution STEM to 
study adsorption of heavy atoms on light element substrates, a 
measurement of adatom-adatom spacing distributions was made. 
discussed. (GHT) 


35722 Some properties of CdS/p-Ge heterojunctions grown by 
chemical transport. Ghezzi, C.; Paorici, C. (Consiglio Nazionale delle 
Ricerche, Parma (Italy). Lab. MASPEC; Parma Univ. (Italy). Isti- 
tuto di Fisica); Pelosi, C. (Consiglio Nazionale delle Ricerche, Parma 
(Italy). Lab. MASPEC). Appl. Phys.; 14: No. 11, 327-335(Nov 1976). 

9 figs.; 26 refs. 

Some physical properties of CdS/p-Ge heterojunctions made 
by chemical vapor deposition of single crystal CdS — la 
on (111)p-type cular degenerate Ge substrates are reported. 
equilibrium energy band diagram is discussed in the light of j unction 
capacitance measurements as a function of frequency and of reverse 
bias. The presence of interface states in the CdS band , with a 
density maximum at 1.1 eV below the equilibrium Fermi level, has 
been shown. A model for the acceptor nature of the electronic states 
of misfit dislocations in CdS is suggested. The temperature depen- 
dence of the I-V characteristics has been measured in the tempera- 
ture range 77—300 K. Models for the current flow in both direct and 
reverse conditions are discussed, with account taken of the 
tunneling-recombination or generation- mechanisms 
through interface states. 


35723 New technique for the study of cement hydration by scan- 
Taylor, D.H. (Savannah River Lab., 

Aiken, SC). J. Test. Eval.; 5: No. 2, 102-105(Mar 1977). 

A new electron microscopy technique is described 
which permits the study of cement hydration in greater detail than 
by other methods. Its chief advantages are high sensitivity to early 
stages of hydration; ability to detect amorphous as well as crystalline 

; and ability to distinguish the behavior of individual compo- 
nents (cement a a of concrete during hydration. Exam- 
ples of results by this technique are presented. 

35724 (SAND—77-6003) Thermal conductivity of crushed salt. 
Kuehn, K. (Gesellschaft fuer Strahlen- und Umweltforschung 
m.b.H., Clausthal-Zellerfeld (Germany, F.R.). Inst. fuer Tieflager- 
4 B®, Translation by B. Teague of a German report. 16p. 

3.50. 
Heat transfer 

cm’ rimarily on thermal 
4 ives a formula with which 
includes two uantities that can be influ- 


Ta 
present he Heat-transfer properties are 
for an annular space filled with crushed salt 
and for an air gap. The comparison shows that the properties of the 
annular space are larger only up to a certain temperature, because 
the properties of the air gap increase exponentially while those f the 
annular space increase only in en quan linear way. Experi- 
mental results from Project Salt Vault in the U.S. are in good 
t with the calculations performed. Trials in Temperature 
tal Field 2 at the Asse II salt mine will provide an 

check on the calculations. 3 figures, 3 tables. 


Po MATERIALS 3663 
| 
| 
tables. 
35721 Some observations on the adsorption of heavy atoms on 
_ 
the carboxylate groups produce diamagnetic shifts with temperature. 
The diamagnetic frequency shifts respond to magnetic fields in a 
way similar to that of a metallic superconductor. With sodium 
desoxycholate, a field of 8.1 kilogauss destroys the diamagnetic shift. 
Each of the salts or acids were similarly structured, differing only in 
the number of OH groups attached to the ring section (R group). On 
removing any OH group from the ring section, the transition tem- 
; was observed to 7 double. Sodium cholate, 
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35725 Electronic structure of the F center in CaO . Wood, R.F.; 
Wilson, T.M. (Solid State Division, Oak Ridge National Laboratory, 
Oak ore Tennessee 37830). Phys. Rev., B; os: No. 8, 3700-3713(15 
Apr 197 

ee A theoretical model for calculating the electronic structure of 
the F center in the alkaline-earth oxides is described; it is a modifica- 
tion of a similar model previously used for the alkali halides. The 
model emphasizes the importance of (a) electronic structure on the 
ions neighboring the defect, (b) electronic and ionic polarization of 
the lattice, and (c) lattice distortion and its effects on the energy 
levels and wave functions of the defect. Absorption and emission 
states of the F center in CaO have been calculated using this model. 
The electron-lattice interaction for Ai/sub g/, E/sub g/, and T2/sub 
g/ displacements of the nearest-neighbor ions has been calculated 
and used to interpret the absorption and luminescence bands of the F 
center. The calculated energy-level scheme as a function of lattice 
relaxation gives substantial agreement with published experimental 
data. It indicates that the 'T,/sub u/ yields 1Ai/sub g/ and *T,/sub 
u/ yields 'Ai/sub g/ transitions should occur at roughly 2.0 eV and 
give rise to two emission bands with different temperature depen- 
dence. The *T;/sub u/ relaxed excited state is predominantly coup- 
led to the E/sub g/ vibrational modes. Unlike the other states its 
wave function is a rapidly varying function of A:/sub g/ lattice 
distortion. The calculations suggest that an absorption band associat- 
ed with the *T,/sub u/ yields *A,/sub g/ transition may be observ- 
able at roughly 0.7 eV using techniques for excited-state spectros- 


copy. 

35726 Destruction of at the onset of long-range 
order in the compound ErRh,B,. Fertig, W.A.; Johnston, 

D.C.; DeLong, L.E.; McCallum, R.W.; Maple, M.B.; Matthias, B.T. 

(Institute for Pure and Applied Ph Science, University of 

California, San Diego, La Jolla, ‘ornia 92093). Phys. Rev. Lett.; 

38: No. 17, 987-990(25 Apr 1977). 

The compound ErRh,B, becomes superconducting at a criti- 
cal temperature T/sub c/; of 8.7 K followed by a return to the 
normal state at a second critical temperature T/sub c/2 of 0.9 K. The 
return to the normal state at T/sub c/2 is coincident with the 
occurrence of long-ran, —— ordering of the magnetic moments of the 
Er* ions which completely occupy a set f equivalent lattice sites. 


Photoelectrolysis and physical properties of the semicon- 
electrode WO. . Butler, (Sandia Laboratories, Albu- 
querque, peal Mexico 87115). J. Appl. Phys.; 48: No. 5, 1914- 

yl 


1 
The behavior of semiconducting electrodes for photoelectro- 
lysis of water is examined in terms of the physical properties of the 
semiconductor. The semiconductor-electrolyte junction is treated as 
a simple Schottky barrier, and the photocurrent is described using 
this model. The approach is appropriate since large-band-gap semi- 
conductors have an intrinsic oxygen overpotential which removes 
the electrode reaction kinetics as the rate-limiting st Nae nae model i ‘1 
successful in describing the wavelength and poten 
the photocurrent in WOs and allows a determination ae the tend 
gap, optical absorption depth, minority-carrier diffusion length, flat- 
band potential, and the nature of the fundamental optical transition 
(direct or indirect). It is shown for WOs that minority-carrier 
diffusion plays a limited role in determining the photoresponse of the 
semiconductor-electrolyte junction. There are indications that the 
diffusion length in this low carrier mobility material is determined by 
diffusion-controlled bulk recombination processes rather than the 
more common trap-limited recombination. It is also shown that the 
fundamental optical transition is indirect and that the band-gap 
energy depends relatively aa on — potential and electro- 
lyte. This effect seems to be the result of field-induced crystallogra- 
phic distortions in antiferroelectric WOs. 


35728 The photoelectrolysis of water using iron titanate anodes. 
Ginley, D.S.; Butler, M.A. (Sandia Laboratories, Albuquerque, New 
Mexico 87115). J. Appl. Phys.; 48: No. 5, 2019-2021(May 1977). 

Single-crystal and polycrystalline samples of the iron titanates 
FeTiOs, FezTiO., and Fe.TiOs have been studied as anodes for the 
photoelectrolysis of water. Band gaps and flatbands for the various 
compositions have been determined and aging studies have been 
conducted which indicate electrochemical hing of iron atoms 
from the surface. 


CORROSION, EROSION, AND DEGRADATION 
REFER ALSO TO CITATION(S) 34754, 35216, 35720, 35728, 35772 


35729 (AD-A—026414) Activation studies in the oxidation of 


Doak, R.B. (Massachusetts Inst. of Tech., 


graphite. Technical report. 
Cambridge (USA). Fluid Dynamics Research Lab.). Sep 1975. Con- 
tract F44620-75-C-0040. 111p. NTIS $5.50. 
One oom = the oxidation of isotropic graphite has been 
studied using molecular beam — mass y techniques. The 
spectroscopy techniq 


the hysteresis behavior in CO reaction 


ERA VOL. 5-2, NO. 14 


K to 1700 K back. A room temperature effusive O? beam was 
employed with intensities at the phite surface varying from 
6.8x10'* to 2.7x10%* molecules/cm*so. The beam impinged at an 
angle of 45 degrees relative to the surface normal. Reaction measure- 
ments were made in the principal plane normal to the graphite 
pose y fork chopper was utilized to modulate species 
from the surface and the signal was extracted by using a 
digital p sensitive detection scheme. The major findings are as 
fa lows: (1) The hysteresis behavior in CO reaction a is a 
manifestation of surface adjustment tines, which are long com; 
to usual periods of data taking. (2) If brought to 1400K on the lower 
level of the hysteresis curve, the surface will adjust to a higher 
(equilibrium) value of reaction probability (corresponding to the 
upper hysteresis level) _— sufficient time of exposure to an 
incident O? beam is (3) The pertinent quantity in the 
activation adjustment process is the cumulative number of oxygen 
— impinging upon the target surface. Activation did not occur 
ie absence of an incident O? beam. (4) A cumulative impinge- 
of 2x10” O? molecules/cm? was necessary to activate the 
surface fully. This corresponds to the removal of 3x10’? carbon 
atoms/cm? (GRA) 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 34100, 34635, 35802 


35730 (AD-A—026017) Radiation effects in MOS gate insula- 
tors. Final report 3 Apr 1974—28 Feb 1975. Fowkes, F.M.; Dahlke, 
W.E.; Butler, S.R. (Lehigh Univ., Bethlehem, Pa. (USA)). Sep 1975. 
Contract DAAG39-74-C-0105. 83p. NTIS $5.00. 

Metal—alumina—-silicon structures were made by a CVD 
process. Comparison with reported data on MAS devices prepared 
in industrial laboratories indicate that the latter samples consistently 
exhibit significantly lower initial charge, higher charge injection 
thresholds, and lower injected charge densities. Photodepopulation 
measurements of electrons injected under high positive bias indicat- 
ed that some of the electron traps were associated with residual 
water generated in the CVD process and therefore might be mini- 
mized by some post-deposition process. The effect of gamma - 
irradiation up to 107 rads (under floating gate conditions) of thin 
MOS structures with aluminum or chromium metallization was 
determined by changes in the fixed charge or interface state density. 
Chemical microanalyses and C-V measurements were combined to 
determine the role of sodium and of aluminum in the mobile charges 
observed in MOS gate insulators by 300C bias stress treatments, 
before and after exposure to 10° rads of ionizing radiation from 2 
®Co source. (GRA) 


35731 (AD-A—028490) Laser-induced Soe as a function of 
dielectric at 1.06 micrometers. Final report. Bettis, J.R. 
(Air Force Weapons Lab., Kirtland AFB, N.Mex. (USA)). Jul 1976. 
100p. (AFWL-TR—76-61). NTIS $5.00. 

Ten dielectric materials in half-wave optically thick films and 
eleven uncoated dielectric surfaces were subjected to damaging 
radiation from TEMoo Nd(**) in glass 1.06 mi- 
crometers. The threshold —_ electric fie 
determined for each thin film and uncoated surface. It was demon- 
strated that the root mean — uare surface roughness was important in 
determining the threshold field for roughness ranging from nearly 
1000 A (rms) to less than 10 A (rms). The basic relationship between 
damage threshold and surface roughness held both for the bare 
surfaces and for the thin films placed on surfaces with varying 
roughness. A theoretic—empirical formula was developed which is 
used to predict threshold fields as a function of material properties, 
such as refractive index and atomic number density, and surface 
roughness as well as thin-film material. The relationship holds for a 
variety of materials in bulk form as well as bare surfaces and thin- 
film coatings. Agreement between prediction and experiment was 
—— within 20 percent, the typical experimental accuracy. 

viously published results were favorably compared to the pre- 
dicted values. (auth) 


35732 (AD-A—029012) Dose rate Ge on radiation damage of 
GAAS using electroreflectance. Master's thesis. Hanson, W.A. (Air 
Force Inst. of Tech., Wright-Patterson AFB, Ohio (USA). School of 
_Apr 1976. (GEO/PH—76-1). NTIS $5.00. 

profiles for room temperature implanted 
(GaAs) were obtained using electroreflectance. The 
effect of dose rate on radiation damage was examined for oxygen-, 
argon-, zinc-, cadmium-, xenon-, magnesium-, neon-, and nitrogen 
implanted GaAs. This dose rate dependence was explained by var- 
ious ing effects. Radiation damage profiles for diatomic 
- a nitrogen-implanted GaAs were obtained and interpret- 

au 


35733 
tion of electron 


(AD-A—031057) Nuclear magnetic resonance investiga- 
damage in Li-doped silicon. Final report, 16 May 


JULY 31, 1977 


1974—15 Mar 1976. Brown, L.C. (Ohio State Univ. Research F. 
dation, Columbus age 6 fe 1976. Contract F33615-74-C-2058. 
112p. (OQSURF—3909). NTIS $5.50. 

This contract effort cea an experimental and analytical 
investigation of electron irradiation and lithium. 
processes in bulk n-type crucible-grown silicon samples. Objectives 
of the program were to obtain pee mn data from nuclear 
magnetic resonance (NMR), electron resonance 
(EPR), and Hall effect measurements, to correlate these data 
with the assistance of appropriate accepted theories, all with the goal 
of increasing the knowledge of the radiation-damage and lithium- 
annealing processes. (GRA) 


35734 (CEA-CONF—3516) Review of a testprogramme on irra- 
diation creep of and systematisation of results. Jouquet, G.; 
Kleist, G.; Veringa, H. (CEA Centre d’Etudes Nucleaires de Saclay, 
91 - Gif-sur-Yvette (France). Dept. de Technologie). 1976. 15p. 
NTIS (US Sales Only). 

From International colloquium yen measurement of irradiation 
materials; Petten, Netherlands (5 May 
1976). 

The irradiation induced plasticity in materials of the core of 
high temperature reactors is an important factor that can diminish to 
some extent the stresses occuring during reactor operation. Different 
types of creep experiments performed over the last years mye 
variety of graphites are described. Although the different 
are afflicted with a lack in experimental accuracy the experimental 
results give strong evidence that the methods are comparable. Some 
understanding on the mechanisms that are responsible for the creep 
in graphite is obtained. The Peraphit that play a role in the 
prediction of the creep rate o! hite in a fast neutron flux and 
under an applied stress are panel 


35735 Ferromagnetism induced in silicon by radiation defects. 
Khokhlov, A.F.; Pavlov, P.V. (Physico-technical Research Institute 
of the Gor'kii State University). JETP Lett. (USSR) (Engl. Transl.); 
24: No. 4, 211-213(20 Aug 1976). 

The presence of ferromagnetic order is established in silicon 
with high concentration of radiation defects. 
35736 Neutron damage in GaP : Zn,O light-emitting diodes. 
Barnes, C.E. (Sandia Laboratories, “Albuq uquerque, New Mexico 
87115). J. Appl. Phys.; 48: No. 5, 1921-1927(May 1977). 

Electrical and optical measurements have been carried out at 
300 K to ascertain the effects of neutron irradiation on the properties 
of red-emitting GaP : Zn,O light-emitting diodes. Capacitance mea- 
surements at 300 K indicate that majority-carrier removal is insignifi- 
cant below a neutron fluence Phi of 10° n/cm?. Above this value, a 
removal rate of 6.5 cm™' is found. Current-voltage data show that 
the total current increases with Phi at constant voltage and that the 
neutron-added current is due to space-charge recombination. The 
rate of increase in current with Phi leads to a lifetime—damage- 
constant product tauK of (3.0 +- 0.9) x 10-'* cm”. A similar analysis 
of the degradation of the light output, which is due to a diffusion 
current at 300 K, results in tauK= (2.4 +- 0.4) x Lda cm’. This 
analysis also reveals that near the junction in the 2 region the 
concentration of Zn-O pairs is linearly graded as is Zn profile 
according to the capacitance data. Curves of efficiency versus cur- 
rent measured at 300 K maxima which decrease in magnitude 
and shift to higher current densities with increasing Phi. These 
results are indicative of saturation of the Zn-O centers at high 
injection levels. The rate of decrease of the maxima with Phi leads to 
a tauK value of (2.0 +- 0.6) x 10~'* cm? and suggests that the Zn-O 
profile is also linearly graded a few diffusion lengths from the 
junction. The t between the various tauK values tends to 


results in the introduction of 
both the depletion and neutral regions. 


CHEMISTRY 


REFER ALSO TO CITATION(S) 33927 


35737 Development of technical chemistry in Germany. 

lome, E. (BASF A.G., Ludwigshafen am Rhein (Germany, F.R.) 

meat: er 48: No. 11, 913-933(Nov 1976). (In German 
3 figs.; 5 tabs.; 25 refs. 

Ever since the turn of the century, large technical processes 
have been developed by the German industry in whose elaboration 
very many problems had to be solved which even today one being 
worked on by chemical industry. However, one can only really 
During this time, two handbooks appeared: Eucken Jakob. 

During this time, two handbooks 
Der Chemie-Ingenieur (the chemical engineer), 
Ingenieur-Technik (chemical engineering 


represented the direction and classical form of the entire field. The 
war prevented an effect of these books on the doctrine. After the 
war, the first efforts were made to work out technical chemistry as a 
subject for chemists out of chemical technology. DECHEMA sum- 
marized these activities in 1955. By a series of measures, DE- 
CHEMA has been able to introduce a successful development within 
research section as part subject of chemistry and as bridge to 
engineering. 


35738 Cooperative instability phenomena in arrays of catalytic 

sites. Bimpong-Bota, E.K.; Nitzan, A.; Ortoleva, P.; Ross, J. (De- 

of try, Atlanta University, Atlanta, 30314). 
. Chem. Phys.; 66: No. 8, 3650-3658(15 Apr 1977). 

Cooperative instability phenomena are shown to arise in 
arrays of localized catalytic sites immersed in a bulk system. Nonlin- 
ear reaction mechanisms may 
tions in the bulk are stable. From the partial differential reaction— 
diffusion equations for the total system we derive ordinary integral 
equations and obtain from these, by linearization, stability conditions 
as a function of catalytic site density. The theory is applied to one- 
dimensional lattices of catalytic sites with several model reaction 
mechanisms. For a product activated enzyme mechanism occurring 
on each catalytic site we show that there exist coo ee 4 
among sites due to the intersite ee via the 
diffusion. For given constraints, number of ———T sates 
available (one or three) depends on the density of catal 
such that as the density increases, first three, then one, 
stationary states exist. For the Prigogine—Lefever mechanism pated 
cal concentrations necessary to produce chemical oscillations are 
shown to depend on the catalytic site density; the functional depen- 
dence has a maximum due to cooperative interactions among the 
sites. We study next a linear array of two types of alternating 
catalytic sites on which occur reactions of mutual activation of two 
species (a generalization of a model of Shymko and Glass). Multiple 
stationary states are found, and again the number of such states 
available depends on the site density. 


ANALYTICAL AND SEPARATIONS CHEMISTRY 
REFER ALSO TO CITATION(S) 33687, 33748 


35739 (GA-A—14104) Analytical Chemistry Department 
report, 1975. Mosen, A.W. (ed.). (General Atomic Co., San 
Calif. (USA)). 26 Oct 1976. Contract EY-76-C-03-0167-017,053, 
8ip. . NTIS $5.00. 

analytical methods developed or adopted for use in 


support of radiochemistry and gam 
reprocessing, HTGR fuel development, TRIGA fuel ication, and 
miscellaneous projects are reported. (JSR) 


35740 pape Analytical Chemistry Branch annual 

for FY-1976 and transition . Crawford, J.M. (comp. and ed.). 
(Allied Chemical Corp., Idaho Falls, Idaho (USA). Dec 1976. 
Contract EY-76-C-07-1540. 245p. Dep. NTIS $8.00. 

The Analytical Chemistry Branch Annual Report presents 
the non-routine, significant analytical services and supporting devel- 
opment work for FY-1976 and Transit:cn Quarter (July 1, 1975, 
through September 30, 1976). The analytical and technical support 
activities for the Idaho Chemical Programs and other INEL and 
outside contractors include mass spectrometry, gas chromatography, 
atomic absorption spectrophotometry, emission spectrography, x-ray 
diffractometry, radiochemistry, spectrophotometry, titrimetry, gra- 
vimetry, coulometry, quality control, and remote techniques. Im- 
provement of equipment, analytical techniques, and methods are a 
significant part of this report. 


TI na Analytical Chemistry Division annual pro- 
for period ending November 30, 1976. Lyon, W.S. (ed). 
Ridge National Lab., Tenn. —s Feb 1977. Contract W- 
s005-ENG -26. 118p. Dep. NTIS $6.00 
Activities for the year in the areas of advanced methodology, 
mass and emission spec y, analytical services for reactor pro- 
jects and environmental radiochemical analyses, bio-organic 
analysis, and quality assurance and safety are reviewed. Presenta- 
tions of research ose) publications, reports, and oral presenta- 


35742 (ORNL/TIRC—76/6) Lead analysis: literature collec- 
tion, 1966—1976. Black, S.A.; Miller, K.C. (Oak Ridge National 
Lab., Tenn. — Mar 1977. Contract W-7405-ENG-26;NLM-40- 


phy of 1,552 references was computer-generated and provides a 
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Suppo! ¢ damage model employed in which neutron irradiation 
Literature references are compiled on the analysis of lead in 
various and environmental. Also includ 
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keyword index and a Keyword—In-Context (KWIC) permuted 

of titles. The bibliographic references are arranged alphabeti- 
cally by first author’s last name. The time period covered for this 
oo mainly encompasses the years from 1966 through 1976. 


35743 
als and M Research Division. Somorjai, G.A. (California 
Univ., Berkeley (USA). Lawrence Lab.). 1977. Contract 
W.7405-ENG-48. 48p. P 03/MF 

Laboratory equipment and techniques available in the Materi- 
als and Molecular Research Division of Lawrence Berkeley Labora- 
tory for the study of surfaces and the reactions occurring at these 
surfaces (including reactions catalyzed by the surface) are described 
in some detail. (L 


35744 (UCRL—79162) Plutonium sample exchange meeting - 
minutes, November 17—19, 1976. Walden, J.C. Dupzyk, R.J.; 
Carver, R.D. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 1976. Contract W-7405-ENG-48. 66p. Dep. NTIS $4.50. 

Reports and decisions made at a meeting on Pu — 
standard samples were summarized. Supporting figures and grap 
are included. (JSR) 


35745 Concentration and determination of trace organic pollut- 
ants in water. Chang, R.C.Y. Ames, IA; Iowa State Univ. (1976). 
89p. University Microfilms Order No. 77-1019. 

Thesis (Ph. D.). 

A specific and sensitive method has been developed for 
determining phenols in natural water, treated drinking water and 
wastewater. They are determined by selective sorption on a macror- 
eticular anion-exchange resin, elution with acetone-water, concentra- 
tion by evaporation after extraction with methylene chloride and 
measurement by gas yr eee The method gives accurate 
results for phenol, alkyl- and chloro-substituted phenols in the ppB 
to ppM concentration range. Organic components in drinking water 
can be removed by sorption on mini-samplers of macroreticular 
resin. The sorbed organic components are thermally transferred to a 
second sorption column and then to an analytical column where they 
are separated and determined by temperature-programmed gas chro- 
matography. Resin purification, sorption columns preparation, ther- 
mal desorptions, the mini-sampler, method for analysis of real water 
for organics and development of analytical method are presented. 


Finally, a —_ method has been developed for concentrating and 


determining halomethanes in drinking water. The halomethanes are 
determined by sorption on mini-samplers of macroreticular resin. 
The sorbed halomethanes are eluted with two milliliters of methanol. 
An aliquot of this eluate can be analyzed directly and there is no 
need for a solvent removing step. Halomethanes are separated on a 
Tenax-GC column and determined by electron capture gas chroma- 
tography. Storage of halomethanes on the mini-sampler was studied. 
Real water samples were analyzed. 


quantities of the toxic metals 
Nixon, D.E. Ames, IA; Iowa 
State Univ. os. 133p. University Microfilms Order No. 77-11. 
Thesis (Ph. D 
Various physical and chemical methods for improving the 
inductively coupled plasma (ICP) detection limits for As, Se, Sn, Ge, 
Sb, and Te are discussed. Adaptation of an electrothermal vaporiza- 
tion device to the ICP is described. This device, an electrically 
heated filament, was used first to dehydrate small volumes of aque- 
ous solution then vaporize the remaining dry material into the 
plasma. Improved powers of detection p Bt from the greater 
number density of the analytes, already desolvated and vaporized, 
momentarily traversing the axial channel of the plasma. Although 
the detection limits were improved by up to two orders of magni- 
tude, the determination of the above elements in biomedical samples 
was not successful. A number of constraints or limitations of the 
electrochemical vaporization (EV)-ICP system were identified as a 
result of this investigation. Physiochemical methods of separation 
and preconcentration were investigated as a means of improving the 
ers of detection for the above elements and eliminating stray 
light interferences produced by concomitants present in biomedical 
specimens. A method involving the digestion of biomedical samples 
followed by the distillation of the volatile bromides of As, Se, Sn, 
and Ge was developed. The accuracy and precision of the digestion- 
distillation F eco was determined by analyzing several NBS 
standard reference materials. The concentrations of As, Se, Sn, and 
Ge were also determined in samples of human urine, whole blood, 
plasma, and serum. 


ACTIVATION AND NUCLEAR REACTION PROCEDURES 
REFER ALSO TO CITATION(S) 36052 


35747 (INIS-mf—3320, pp 258) of mercury in 
coals by neutron activation analysis. Kostadinov, K.; Dzhingova, R. 
(Sofia Univ. (Bulgaria). Khimicheski Fakultet). Sep 1976. 


ERA VOL. 5-2, NO. 14 


From 2. national conference on analytical chemi 
international icipation; Varna, Bulgaria (20 Sep 1976). 

Published in summary form only. 

In Second national conference on analytical chemistry with 
international participation. 


alg Otsenka tochnosti i chuvstvitelinosti aktivatsionnogo ana- 
liza. (Evaluation of the precision and sensitivity of activation analysis). 
Tustanovskii, V.T. Moscow; Atomizdat (1976). 192p. 

_The evaluation of two important parameters of activation 
analysis, precision and sensitivity is discussed. A detailed study is 
made - statistical and other forms of errors in activation analysis 
and th — methodical improvements which make i precision 
possible. 


35749 Total body sodium and chlorine in normal adults. Ellis, 
K.J.; Vaswani, A.; Zanzi, I.; Cohn, S.H. (Brookhaven National Lab., 
Upton, NY). Metab., Clin. Exp.; 25: No. 6, 645-654(Jun 1976). 
Absolute levels of total body sodium (TBNa) and total body 
chlorine (TBCl) were determined in 81 normal adults (39 males, 42 
females) by means of total body neutron activation analysis 
(TBNAA). The ages of the subjects ranged from 30 to 90 yr. The 
—_ values for both TBNa and TBC! remained relatively constant 
throughout the age span studied for males, but decreased slightly for 
females over 60 yr of age. In order for the absolute masurements of 
Na and Cl to be of clinical value, the values muxt be compared to a 
Rr redicted value based on the sex and body habitus of the individual. 
ormalization of TBNa values relative to body dimensions (weight, 
height, body surface area) were evaluated. In addition, TBNa was 
related to total body calcium (TBCa), which reflects skeletal mass, 
and TBK, which reflects muscle, or lean body mass. Normalization 
in terms of a linear combination of the TBCa and TBK was found to 
be the most satisfactory of all those studied. Sodium excess, Na/sub 
ES/, defined as the amount of body sodium (mEq) in excess of bod: 
chlorine (mEq) was determined. Sodium excess correlated well wi 
total body calcium. Values for total body sodium and chlorine 
obtained in the present study were compared with values previously 
reported in the literature. 


CHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 33862, 33962, 33965, 36163 


35750 Some new aspects in air pollutants analysis of hydrocar- 
bons by automatic y. Ball, H. (Siemens A.G., 
Karlsruhe (Germany, F.R.). Geschaeftsbereich Mess- und Prozes- 
stechnik). Z. Anal. Chem.,; 282: No. 4, 301-305(Apr 1976). 

From 6. annual symposium on recent advances in the analyt- 
ical ones. 2 — Vienna, Austria (21 Apr 1976). 

Ambient measurement of hydrocarbons is gaining impor- 
tance. The value of a total measurement of hydrocarbons, as it is 
usually performed, is slight since the characteristics of organic 
compounds are different. Total measurement of hydrocarbons can 
only be of interest in less polluted regions, provided that the harm- 
less methane which occurs in relatively high concentrations in 
nature is not to be included in the measurement. In toxicological 
evaluation of air, the concentrations of particular components (e.g. 
ethylene, toluene, acetylene, propylene, butadiene, vinylchloride, 
benzene or xylene) are of interest and the concentrations of these 
components can lie at a few ug/m®, ie. in the ppb-range. These 
values can only be measured with a selective equipment. An auto- 
matic analyzer combined with a concentrating unit, which fully 
satisfies the requirements of selective measurement of hydrocarbons 
in air in the Deen and, as an wig of the supliedian of this 
equipment, the measurement of C,-Cs hydrocarbons ole- 
(benzene, toluene, xylene) are 

ri Complete meas setups wi automatic measuring 
stations are currently 


RADIOMETRIC AND RADIOCHEMICAL PROCEDURES 


REFER ALSO TO CITATION(S) 34106, 34178, 35807, 36038, 
36040, 36042 


35751 (PPGM—LS81-75) 8 radiometric analysis of uranium in 
ores. Soedyartomo. (Gama Research Centre, Yogyakarta (Indone- 
sia)). at (In Indonesian). NTIS (US Sales Only). 


The results of uranium analysis in several ores by means of 8 

i are presented. 'y are com with the results ob- 

tained by using the other methods i.e. volumetric, hotome- 

tric, fluorimetric, and XRF which have been out by 

A.Q.CS.(Analytical Quality Control Service) IAEA.” The advan- 
tages of the 8 radiometric method are briefly described. 


35752 Elemental analysis of thin films using inner shell electron 
energy losses. Johnson, D.E. (Univ. of Wisconsin, Madison); Isaac- 
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son, M. pp 414-415 of In Thirty-fourth annual meeting, Electron 
Microscopy Society of America. Bailey, G.W. (ed.). Baton Rouge, 
LA; Claitor’s Publishing Div. (1976). 

From 34. Electron Microscopy Society of America ann 
United States of Americe (USA) @ 

ug 

See 

Electron energy loss spectroscopy for elemental analysis of 
thin films is described. (GHT) 


35753 of thin metal foils. Zaluzec, N.J.; 


Microchemical analysis 
Fraser, H.L. (Univ. of Illinois, Urbana). pp 420-421 of In Thirty- 
fourth annual 
Bailey, G.W. (ed.). 
(1976). 


y of America. 
itor’s Publishing Div. 


From 34. Electron Microscopy Society of America annual 
meeting; Miami Beach, Florida, United States of America (USA) (9 


Aug 1976). 

See CONF-760803—. 

Quantitative elemental analysis of thin metal foils is discussed. 
Variation in intensity ratio with foil thickness and ways to linearize 
this variation are presented. (GHT) 

35754 Energy dispersive x-ray measurements of thin metal foils. 

Bentley, J.; Kenik, E.A. (Oak "Ridge National Lab., TN). pp 426-427 

of In Thirty-fourth annual meeting, Electron Microscopy Society of 

eae G.W. (ed.). Baton Rouge, LA; Claitor’s Publishing 
iV 

From 34. Electron Microscopy Society of America annual 
— Beach, Florida, United States of America (USA) (9 

ug 

See CONF-760803—. 

Preliminary results of x-ray intensities, measured as a function 
of foil thickness, are presented for two pure metals and one solid 
solution alloy. (GHT) 


Electron 
Rouge, LA; 


of californium-252 wire neutron sources. 
R.H. (E.I. du Pont de 
Co., Aiken, SC). Anal. Chem.; 49: No. 3, 517-518(Mar 


A technique for measuring the distribution of Cf 252 in a wire 
is discussed. An autograph was produced by p! = wire on a 
photographic plate sensitive to gamma radiation. radiograph 
was read by a computer automated densitometer. A brief discussion 
of the accuracy of the technique is presented. (DDA) 


35756 Apparatus for measuring the of the contents 

of tube like receptacles. Stabile, J. (to Union Carbide Corp.). US 

Patent 3,999,068. 21 Dec 1976. Filed date 16 Jun 1975. 6p. 

plural supported of the contents of a 
ity of receptacles suppo: in a rotatable ring, specifically a 

centrifugal analyzer, is described 


SPECTRAL PROCEDURES 


ER ALSO TO CITATION(S) 33965, 35630, 35752, 35753, 
35706, 3 36153, 36238, 36276 


35757 (AD-A—028506) An analysis of coherent Anti-Stokes 
R.D. (Naval ve le Aor School, Monterey, Calif. (USA)). Jun 
1976. 68p. NTIS $4.50. 
Coherent Anti-Stokes Raman Spectroscopy (CARS) is a new 

of Raman S y. The pi is associated with 

collimated beam at the anti-Stokes frequency of the medium. This 
analysis evaluates the performance capabilities of CARS under var- 
ious experimental conditions for the molecules O?,N2,H? and CO. 
Laser intensity fluctuations and shot noise are introduced as noise 
sources to predict signal-to-noise ratios (S/N). The S/N is evaluated 
as a function of the partial pressure of a gas to measure the perfor- 
mance of CARS. An analysis of the uncertainty in measuring the 
rotational temperature is presented for ee _gases. Inverse 
bremsstrahlung in plasmas is investigated as a possi! 
which the measured by CARS might be altered. 
experiment is discussed in which an attempt was made to remove the 
pe und signal inherent in most CARS experiments. Partial 

erometric cancellation of two CARS signals was observed by 


the proper posi 


(IS—4081) Calculated pressure-broadened linewidths of 
-jwani, G.D.T.; Yeung, E.S. (Ames Lab., Iowa (USA)). Jan 
1977. Contract W-7405-ENG-02 82p. AOI. 

Self-broadened and foreign-gas (Nz and O2) broadened line- 
widths of H2CO at 300°K for a wide range of quantum numbers J 
and K/sub a/, for all three types of bands, have been calculated 

the Anderson-Tsao-Curnutte theory of line broadening. Due to 
peng dipole moment of formaldehyde, quadrupolar interactions 


igibl oly dipole 
le-dipole inter- 
collisions, 


temperature dependence can 


affinity and gas-phase chemistry of 


Of HF with Cilla, and COs tho poston 
affinity of HF. While HF is found to be substantially less basic than 
CH, and COs, the proton affinities of HF and Nz are comparable. 
From the measured equilibrium constant and estimated entropy 
change a value of AH = -1.1 +- 0.2 kcal/mole is calculated for the 
reaction H2F* + Ne reverse arrows N2H* + HF. From previous 
studies of PA(N2) this allows an eo value of PA(HF) = 112 
+- 2 kcal/mole to be determined. The disparate base of HF 
relative to the other hydrogen halides is discussed. 


solvation phenomena. Foster, M.S.; Beauchamp, J.L. (California Inst. 
2 Hr J. Am. Chem. Soc.; 97: No. 17, 4808-4814(20 
ug 
ry hase ion chemistry of iron pentacarbonyl is charac- 
techniques of ion cyclotron resonance spectros- 
copy. The ioantande reactions of iron pentacarbony] alone result 
formation of | pen clusters containing up to four iron 
atoms. In mixtures with other species, substitu- 
tion reactions are observ which carbon monoxide is replaced by 
a wide variety of sigma- and 7-bonding ligands. 7 of these 
reactions result in the formation of in the ar-bonded 
organometallic complexes. The basicity of Fe(CO)s in the gas phase 
is determined by examining proton transfer reactions in mixtures 
with species of known proton affinity. It is found that PA[Fe(CO)s] 
= 204 +- 3 kcal/mole, making iron pentacarbony]l only slightly less 
basic than ammonia. Since the reported ex pe me are performed 
at low pressure in the gas phase, a information relating to 
the intrinsic reactivity of transition metal complexes in the absence 
of complicating solvation p 


35761 Transmission Raman and depolarization spectra of bulk a- 
Se from 13 to 300 cm-'. Gorman, M.; Solin, S.A. (Univ. of Chicago). 


Solid State Commun.; 18: 1401-1404(1976). 

The Raman and depolarization spectra of bulk a-Se have 
been measured at 11.4°K. The 112 cm™' mode is unam usly 
identified from both its position and polarization as an ring 
mode. The low frequency Raman coupling coefficient is found to be 
constant in the range 13 is less than @ is less than 35 cm™*. An upper 
bound of 8 A is found for the correlation range in a-Se. 


35762 Proton magnetic relaxation studies of mixed phosphatidyl- 
choline/fatty acid and mixed phosphatidylcholine bimolecular bilayers. 
Podo, F.; Blasie, J.K. (Univ. of Pennsylvania, Philadelphia). Biochim. 
Biophys. Acta; 419: 1- 18(1976). 
High resolution proton spin-lattice relaxation times (T:), spin- 
— a 2) and resonance linewidths were measured 
ve the gel-to-liquid crystal transition temperature (T/sub m/), in 
phosphatidycholine bilayers various degrees of in 
cular motional anisotropy at the level of various alkyl chain proton 
groups. The experiments were designed to test the hypothesis that 
pee oN trans-gauche isomerizations along the chains can be respon- 
sible for the anisotropic motion of p hatidylcholine proton 
ups in bilayer membranes. Systematic series of structural pertur- 
of the bilayer were achieved in mixed phosphatidylcholine/ 
fatty en and in mixed phosphatidylcholine bilayers where the 
a reduced by progressively increasing chain length dis- 
— of the two components. The results confirmed in a qualitative 
sense the original hypothesis. In addition, the T; values evaluated at 
various temperatures in dipalmitoy yl phosphatidylcholine vesicles 
incorporated with either *H-labeled or unlabeled itic acid 
chains indicated that the average intermolecular contribution to the 
——- relaxation rate of the age groups of the phosphatidyl- 
line chains appears comparable to the intramolecular term at 
temperatures moderately higher than T/sub m/, but becomes less 
tion. 


Emission and polarization spectrometer for 
spectroscopy. Su Sutherland, J.C.; Cimino, G.D.; Lowe, J.T. (Univ. of 


Irvine). Rev. Sci. Instrum.; 47: No. 3, 358-360(Mar 1976). 


CHEMISTRY 3667 
were found to contribute ne 
this, in the case of HxCO-H2 
action has been included. For 
hydrogen 
of Tech., 
The gas-phase ion chemistry of HF is investigated using the 
techniques of ion cyclotron resonance ge The only ob- 
served reaction of the parent ion is HF* + HF yields H2F* + F for 
which a biomolecular rate constant k = (9 +- 3) x 10° cm? 
35760 Gas-phase ion chemistry of iron pentacarbony! by ion 
cyclotron resonance spectroscopy. New insights into the properties and 
: reactions of transition metal complexes in the absence of complicating 
= 35755 A 
Tiffany, B.; 
Nemours and 
1976). 


A spectrometer has been constructed which, using well estab- 
lished techniques, measures both fluorescence and circular dichroism 
(natural and magnetic) as well as several other parameters of interest 
in biophysical spectroscopy. This combination is feasible since the 
various measurements, aside from sharing many optical components, 
can all use a lock-in amplifier to process electronic signals. Although 
fluorescence and circular dichroism provide greatly different infor- 
mation about the material under a from the standpoint of 
instrumentation they are very similar. Combining several functions 
in a single spectrometer has advantages of economy and flexibil- 
ity. 


circuit for a digital panel meter. 


35764 Automatic ranging 

Mueller, T.R.; Ross, H.H. (to Energy Research ad Development 
Administration). US Patent 3,958,178. 18 May 1976. Filed date 11 
Feb 1975. 4p. 

This invention relates to a range changing circuit that oper- 
ates in conjunction with a digital 1 meter of fixed sensitivity. 
The circuit decodes the output of the panel meter and uses that 
information to change the gain of an input amplifier to the | 
meter in order to ensure that the maximum number of significant 
figures is always displayed in the meter. The circuit monitors five 
conditions in the meter and responds to any of four combinations of 
these conditions by means of y ad elements to carry out the function 
of the circuit. The system was designed for readout of a fluorescence 
analyzer for uranium analysis. 


SEPARATION PROCEDURES 


REFER ALSO TO CITATION(S) 34110, 35756, 35790, 35807, 
36190, 36210 


35765 Se Studies on optimum 
condensate demineralizers. 


resin ratios for , H.S.; Sarup, S. 
(Bhabha Atomic Research Centre, Bombay (India). 1976. 8p. NTIS 
(US = Only). 


igures. 

A study has been undertaken to evaluate the properties of 
mixed bed demineralizers so as to arrive at a possible ae ratio 
of cation to anion exchange resin such that at the breakthrough point 
of the mixed bed, chloride leakage would not occur. Attempts have 
been made to see that the change in pH at the breakthrough is kept 
minimum and its direction to be towards the alkaline side, since, 
under such conditions, the comparatively less harmful sodium ion 
leakage would give a sufficient warning to the operators to take 
remedial action. A detailed — of the experimental set up has 
— = Results of the study have been presented and discussed 
in 


35766 Solvent extraction equipment evalu- 
ation study. Part 1. Review of literature. Geier, R.G.; Browne, 

L.M. (comps.). (Battelle Pacific N Northwest Labs., Richland, Wash. 
(Sa), Jan 1977. Contract EY-76-C-06-1830. 241p. Dep. NTIS 


This is Part 1 of a three-part document that reviews the 
solvent extraction contactors available for use in radiochemical 
reprocessing plants. The three parts are: Part 1: A Review of the 
Literature, Part 2: Workshop Proceedings, Part 3: A Summary. The 
main objective of the document is to provide an information base to 
aid in contactor selection and design of future reprocessing plants. 
The Literature Review (Part 1) brings together scattered data on all 
major contactors in use today. It contains an annotated bibliography 
of the citations used in the review and a complete listing of all the 
citations screened prior to the review. These bibliographies should 
information is des 


35767 (BNWL—2186(Pt.3)) Solvent extraction equipment evalu- 
ation study. Part 3. Summary. Browne, L.M.; Geier, R.G. (Battelle 
Pacific Northwest Labs., Richland, Wash. (usa). Jan 1977. Con- 
tract EY-76-C-06-1830. Tip. . NTIS $5. 

This document reviews the available i literature on the types of 
liquid-liquid extraction contactors used to perform radiochemical 
separations. Also included are com between the t of 
contactors. The summarization of each of the approximately 130 
papers reviewed contains a meeps of the be ay: tested, the 
chemical system used to test it, the results obtained. Conclusions 
drawn by the original authors have not been altered. A bibliography 
has been included which has been numbered to cross-reference the 
summaries to the proper references. 


35768  (PPGM—L85-75) Uranium separation in nitric acid media 


(1:1) by ion exchange method. Rukihati. (Gama Research Centre, 
x (Indonesia)). 1975. 7p. (In Indonesian). NTIS (US Sales 
7 


ranium separation from its mixture with other metals e.g. 
Co**, cn Fe**, Ni**, and Pb**, and from its ore which contain 
uranium less than 0.5% has been done by using the Amberlite IRA 


ERDA ENERGY RESEARCH ABSTRACTS 


ERA VOL. 5-2, NO. 14 


400CP. 20-50 mesh anion exchange resin in the nitric acid medium 
(1:1). Basic peroxide spectrophotometric method by means of 
NazCOs - NaOH -H2(» is used for determining the separatable 
uranium from either its mixture with other metals mentioned or its 
ore. The results of uranium analysis are compared with those of 
reference samples low grade uranium ore from IAEA. It is found 
that 75% of uranium can be separated. 


INORGANIC AND PHYSICAL CHEMISTRY 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 


REFER ALSO TO CITATION(S) 33628, 33859, 33930, 33931, 
34205, 35759, 35760, 35785, 35786, 36109 


35769 (ANL—76-122) Decomposition of calcium sulfate: 
review of the literature. Swift, W.M.; Panek, A.F.; Smith, GW: 
Vogel, G.J.; Jonke, A.A. (Argonne National Lab., Ill. (USA)). Dec 
1976. Contract W-31-109-ENG-38. 55p. P 04/MF AOl. 

One of the important issues related to fluidized bed combus- 
tion of fossil fuels is the subsequent handling and/or treatment of the 
partially sulfated lime material removed from the combustor. One 
alternative would be to regenerate the sulfated additive to recover 
the sulfur, which would be stored for use, and lime that would be 
recycled for reuse in the combustor. It is the purpose of this report 
to review the development of regeneration technology which has 
pro: rather slowly as compared with the technology relative 

e fluidized bed combustion process. The review covers research 
efforts specifically directed toward the regeneration of sulfated 
limestones plus those studies which have been made to investi 
the decomposition of naturally occurring minerals of calcium sulfate. 
The report reviews basic thermodynamic and kinetic studies as well 
as laboratory, bench, and pilot scale process development studies. 
No attempt has been made in the review to evaluate the engineering, 
environmental, or economic merits of regeneration of the various 
regeneration schemes. 


35770 (ORO—4682-3) Sorption of graphites at high tempera- 
tures. Progress report, February 1, 1976—January 31, 1977. Pyecha, 
T.D.; Zumwalt, L.R. (North Carolina State pe Raleigh (USA)). 
1977. Contract EY-76-S-05-4682. 56p. P 04/MF AOl1 

Preliminary to mixed isotherm studies, one additional cesium 
isotherm was obtained with a finned-rod H-451 graphite sample at 
1100°C. The results indicated that not only are long times required 
to reach saturation, but also there is a hysteresis effect at low vapor 
pressures and concentrations and that under these conditions sorp- 
tion of cesium in graphite is not readily reversible. Several cesium 
isotherms (at 1000°C) were obtained of H-451 graphite which had 
been pre-impregnated with selected concentrations of Sr-85-tagged 
strontium. The runs were of long duration to attain equilibrium. The 
data obtained showed a substantial effect of the presence (concentra- 
tion) of strontium on cesium sorption. End-of-run cesium and stron- 
tium concentration profiles were obtained. As yet the data on the 
mixed-sorption behavior, relative to possible models, has not been 
analyzed in depth. As a preliminary to the mixed-sorption studies, 
strontium impregnation in the absence of cesium was studied and a 
few experiments on the effect of concentration on strontium diffu- 
sion were carried out with interesting results. Finally a few experi- 
ments on sample characterization and on the microdistribution of 
cesium and strontium were conducted. It was found difficult to 
obtain distributions at the concentration levels characteristic of our 
experiments. 

35771 (ORNL-tr—4264) Kinetics of nitrous acid. III. Abel, E.; 
Schmid, H. Translated by S.D. Blalock Jr. from Z. Phys. Chem. 
(Leipzig); 134: 279-300(1928). 22p. Dep. NTIS $3.50. 

An experimental setup that eliminates NO su turation is 
described. The decomposition reaction 3HNO: yields H* + NOs~ 
+ 2 NO + HO was found to be proportional to the fourth power 
of the HNO: concentration and inversely proportional to the square 
of the NO partial pressure. The rate increases practically linearly 
with ion concentration. The reaction 2HNO2 + NO2~ yields NOs 
+ 2 NO + HO is controlled by the first reaction. The reaction 
mechanism of nitrous acid decomposition, involving the hydrolysis 
of nitrogen tetroxide, is a rate-determining reaction. This 
hydrolysis is proportional to the N2O, pressure. Rate coefficients 
were determined. (DLC) ; 


35772 Properties of concrete in contact with pressured hydrocar- 
bons and seawater. Maxson, O.G.; Achenbach, G.D. pp 507-512 of In 
Eighth annual offshore technology conference. Vol. 3. Dallas; Off- 
shore Technology Conference (1976). 

From Offshore ey, ome erence; Houston, Texas, 
United States of America a tas May 1976). 

drocarbons sot react chemically with high strength 

concrete to alter its physical properties. Concrete 
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showed minor changes in properties due to the effects of 
per a on the internai moisture in the concrete. i 
permeabili ‘as they 1 might af ‘aff 
35773 (BNWL-tr—199) Some possibilities to improve 
cal resistance of glass surfaces. Jovanonic, M.A.; Zalar, R. 25 Aug 
1976. Translation of Yugoslavian paper. (CONF-740783—1). 7p. 
Dep. NTIS $3.50. 
1974) From 10. international Glass Congress; Kyoto, Japan (8 Jul 
NaCa silicate bottles were exposed to water weakly acidified 
with HCl (pH 6) at 98°C. The amount of Na leached out was 
determined. Attempts were made to compress the dealkalized layer 
by exposure to high temperatures. Microhardness after each ioaiing 
and heat treatment was also measured. Results indicate that heat 
treatment does not increase the chemical resistance, although one 
300°C treatment under 50 atm pressure did. (DLC) 


tetraaza macrocyclic ligands 

derivatives. Riley, D.P.; Stone, J.A.; Busch, D.H. (Ohio State Univ., 
Columbus). J. Am. Chem. Soc.; 99: No. 3, 767-777(2 Feb 1977). 

A series of square-planar iron (II) complexes has been pre- 

with synthetic dianionic unsaturated tetraaza macrocyclic 
i that are devoid of functional substituents and vary in ring 
size from 14 to 16 members. The temperature dependence of the 
magnetic susceptibility confirms the unusual intermediate spin (S = 
1) ground state for these square-planar derivatives. In addition, 
dicationic iron (II) complexes of these ligands have been prepared by 
protonation of the neutral square-planar complexes. Two types of 
protonation products have been obtained, including the complexes of 
tetradentate bis-8-diimine macrocyclic ligands and two novel deriva- 
tives in which acetonitrile molecules have added to the apical y- 
carbon of the charged six-membered chelate rings. Ring size effects 
appear most dramatically in the reactions of the planar complexes 
with acetonitrile, in which case ring size determines the nature of the 
roduct. However, it is also evident both in electronic and Moess- 
field strengths. The six-coordinate complexes Fe(macrocycle 
idine),** containing 14- and 15-membered ring macrocyclic ligands 
have low-spin ground states, while a 16-membered ring derivative 
exhibits a spin-state equilibrium. 


35775 Synthesis and characterization of bis(fulvalene)dinickel, in 
three oxidation levels. Smart, J.C.; Pinsky, B.L. (Univ. of California, 
Berkeley). J. Am. Chem. Soc.; 99: No. 3, 956-957(2 Feb 1977). 

The synthesis and initial physical studies were reported for 
the bis(fulvalene) dinickel system with oxidation states 0, +1, and 
+2. Visible, ir, uv, and electronic spectral and magnetic susceptibil- 
ity studies were discussed. Comparisons were made with the proper- 
ties of corresponding iron and cobalt complexes. (DDA) 


35776 Generalized valence bond studies of the electronic struc- 
ture of SF2, SF,, and SF;. Hay, P.J. (Los Alamos Scientific Lab., 
NM). J. Am. Chem. Soc.; 99: No. 4, 1003-1012(16 Feb 1977). 
The electronic structure of SF2, 
from the standpoint of ab initio bond (AVB) 
calculations. Analysis of the GVB orbitals in these molecules and in 
the model reaction SF, yields SF2 + 2F leads to the conclusion that 
of the hypervalent SF, and SF¢ due to 
playing a Properties 


35777 Excited states P.J. (Los 
Alamos Scientific Lab. NM). . Am. Chem. Soc.; 99: No. 4, 1013- 
1019(16 Feb 1977). 


The excited electronic states of SFs and the lowest states of 
ted with ab initio calculations in an extended 
Gaussian basis. ordering of the states of SFs* as predicted by 
orbital energies of SFe or by SCF calculations on SF¢* differs from 

by calculations which include electron corre- 


SF.* are inv 


Higher excited states involve excitations into diffuse Re pre 4s A 
or 3d orbitals. The term values for states involving the 
orbital vary by as much as 13,000 cm™* 

not affected greatly by the nature of the ion core. 
are reported, and some excita- 
tions core orbitals in x-ray absorption are investigated. 


35778 Binding energy between NO and NO*. Ng, C.Y.; Tiede- 
mann, P.W.; Mahan, B.H.; Lee, Y.T. . (Materials and Molecular 


states are 
Oscillator 


Research Division, Lawrence Berkeley Laboratory). J. Chem. Phys.; 
66: No. 9, 3985-3987(1 May 1977). 
The photoionization efficiency curve of the nitric oxide dimer 
2 was Obtained in the wavelength range from 1460 to 1210 A 
8.492—10.246 eV). The ionization potential of (NO), was found to 
0.015 eV. From this, the ionization 
the dissociation energy of NOC Pi, v’ =0) — 
is deduced to be 039 - 0.02 eV. From the 
(NO it is concluded that NO(?Pi, v’ =0) — 
NO*(X'*) is in 
conclusion is in agreement 
obtained. 


35779 (AD-A—026285) A shock tube study of the reaction of H 
atoms with Df. Interim report. Bott, J.F. (Zentralstelle fuer Atomker- 
nenergie-Dokumentation (ZAED), Eggenstein-Leopoldshafen (Ger- 
a F.R.)). 28 May 1976. Contract 701-75-C-0076. 27p. NTIS 


The reaction rate of H with DF has been measured at 
temperatures between 2100 and 3900 K in a shock tube study. The 
measurements indicate that the sum of the two reaction rates for H 
+ DF yields HD + F and H + DF yield D + HF has an activation 
energy of 33,700 cal/mol-sec. These data establish u limits for 
each of the rate coefficients and should serve as a guide for theoreti- 
cal calculations. (Author) (GRA) 


ISOTOPE EXCHANGE AND ISOTOPE SEPARATION 


35780 ae Chemical equilibria relating the isotopic 
, J.W.; Souers, P.C. (California 
Univ., —,, (USA). Lawrence ‘Livermore Lab.). 1 Dec 1976. 
Contract W-7405-ENG-48. 36p. Dep. NTIS $4.00. 

Hy fusion will require a fuel mixture of liquefied or 
frozen D2 Tz. The composition of this fuel mixture is described 
by the equilibrium constant K/sub DT/. The theory of isotopic 
exchange reactions is discussed as a 3 to the hydrogen isotopes. 
A literature survey of the values o sub HD/, K/sub HT/, and 
K/sub DT/ found no values of K/sub DT/ for temperatures below 
25°K and no values of K/sub HD/ and K/sub HT/ for temperatures 
below 50°K. The existing data are critically evaluated, and simpli- 
fied formulas for the three equilibrium constants in the temperature 
range 50 to 300°K are derived from them. Harmonic approximation 
boy with rotational correction was used to calculate values of K/ 

/, K/sub HT/, and K/sub DT/ in the temperature range 4.2 
ro OPK. It is found that K/sub DT/ = 2.995 exp(-10.82/T) in the 
temperature range 16.7 to 33.3°K to an accuracy of 1%. Tables, 

are given for temperature range to ferences, 
tables, 8 figures. 


35781 Laser isotope separation and diffusion filtering. Goche- 
lashvili, K.S.; Karlov, N.V.; N.A.; Mdinaradze, N.L; 
Petrov, Y.N.; Prokhorov, AM. Lebedev Ph ysics Institute, 
Academy of Science of the USSR. Moncow). Sow Tech Phy. Lt 


feasibility of usi i 
fon dis 


35782 Isotope by resonance scattering. Bernhardt, 
A.F.; Teller, E. (4 The Uplands, Berkeley, California 94705). Appi. 
Phys. Lett.; 30: No. 10, 550-552(15 May 1977). 
The resonant or near-resonant interaction of two atoms or 
in states which can respectively emit and absorb photons 
of nearly the same energy, allows them to scatter with large cross 
sections compared to the usual van der Waals cross sections. This 
enhanced scattering can be used to separate a mixture of isotopes in a 
beam. In most cases, a laser or maser is needed to selectively excite 
the isotope of interest. For the separation of hydrogen and deuter- 
ium, however, a single-step enrichment of nearly 30-fold is calculat- 
ed at 25% deuterium recovery without the use of lasers or masers. 


ORGANIC CHEMISTRY 


35783 Monochlorination and monohydrozylation of alkanes. 
Deno, N.C.; Jedziniak, E.J.; Messer, L.A.; hte ge E.S. (Pennsyl- 


vania State Univ., University Park). Prepr., Div. . Pet. Chem., Am. 
Chem. Soc.; 21: No. 3, 4264211976) 

From National meeting of the American Chemical Society; 

CONF-760826—P5. 

Alkanes can be chlorinated and hydrox: lated in 60-90% 
ty chain tavebving *) radicals. Both 
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c analysis of B gas demonstrates the 
ion filtering as an isotope-separation method 
orbital (IVO) calculations where the excited state orbitals are deter- 
mined in the field of the appropriate ion core. The lowest excited FT 
states to excitations into the 6a/sub orbital, a _va- 
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reactions show the extraordinary effect of reactive towards 
unactivated CH bonds and inert towards the usual functional groups 
of organic chemistry (alcohol, ether, ketone, acid, amide, and 
chloro). Not only are the functional groups inert, but they render 
inert all CH bonds up to 4-5 removed. The following 
consequences arise. (1) RH is converted to ROH without further 
oxidation. (2) Monofunctional species of 1-5 carbons are inert. ® 
Alkanes of up to 6 carbons and monofunctional species of 5-1 
carbons are monosubstituted. (4) Polar effects are so large than 1- 
octanol is chlorinated and hydroxylated with 70-90% selectivity for 
the w-1 (C-7) position and dodecanoamide is chlorinated 81% on Co- 
Ci. (5) Structure can be incorporated into the reagent to achieve 
substitution at p < s and s < t and isopentane can be chlorinated 
pos sagen at fa and s positions. (6) Limitless structure involving 

ester, ups can be incorporated into RsN.* so that 
there is the » Benet for constructing enzyme-like reagents. 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 


REFER ALSO TO CITATION(S) 33859, 33865, 33900, 33929, 
33968, 35760, 35762, 35774, 35775, 35798, 36078, 36160 


35784 (ANL-Trans—1084) Formation of acylium cations from 
carboxylic acids in a melt of a mixture of aluminum chloride and 
sodium chloride. Komagorov, A.M.; Baeva, I.K.; Koptyug, V.A. 
Translated from Izv. Sib. Otd. Akad. "Nauk SSSR, ‘Ser. Khim. Nauk; 
No. 1, 147-150(1966). 6p. Dep. NTIS $3.50. 

Infrared spectroscopy has proven the formation of acylium 
cations by heating aromatic carboxylic acids in a melt of a aliens of 
aluminum chloride and sodium chioride. 


Metal-porphyrin interactions. VI. The reactivities of sever- 

yrin monomers with cyanide compared with ligand 

porphyrins reconstituted with proteins. 

Hambright, P. (Howard Univ., Washington, DC); Chock, P.B. J. 
Inorg. Nucl. Chem.; 37: 2363-2366(1975). 

A study of the hydrolysis and kinetics and ine behav- 
ior of cyanide addition to the monomeric iron(III) complexes of 
meso, proto and a in 2 percent sodium lauryl 
sulfate—O.1 M tetramethyl ammonium bromide, 25° is reported. The 


reactivity parameters are compared to reactions of the same Co(II 
slobi Fe(II) porphyrin types reconstituted to myoglobins and hemo- 


35786 Partial molal volumes of surfactants in methanol—water 
mixtures. Kaneshina, S. (Kyushu Univ., Fukuoka); Manabe, M.; 
Sugihara, G.; Tanaka, M. Bull. Chem. Soc. Jpn.; 49: No. 4, 876- 
879(Apr 1976). 
The partial molal volumes of surfactants in the micellar state 
(anti V/sub m/) and in the singly dispersed state (anti V/sub s/) 
have been determined at 25°C in methanol—water mixtures up to 
the composition of 25 mole percent methanol. The anti V/sub m/ of 
sodium dodecyl sulfate (SDS) increases gradually with the addition 
of methanol across the plateau region (3 to 15 mole percent metha- 
nol). On the other hand, the anti V/sub s/ values of SDS and its 
homologous salts containing the alkyl chain of carbon numbers from 
6 to 10 decrease initially with the addition of methanol and then 
increase up to 25 mole percent methanol via the minimum at 3 mole 
percent methanol. The value of anti V/sub m/—anti V/sub s/ 
reaches its maximum at 3 mole percent methanol and then ap- 
hes zero at about 30 mole it methanol. The latter behav- 
ior is an indication of the lack of any micelle formation. In order to 
elucidate the solute-solvent interactions, the split of anti V/sub s/ 
into the contributions of the ionic and the hydrophobic part was 
attempted. Consequently, the variation in anti V/sub s/ with the 
solvent composition can primarily be attributed to the behavior of 
the hydrophobic group in solutions. On the basis of these results, the 
interactions between the hydrophobic part of the solute and the 
binary solvent were discussed. 


35787 Effect of pressure on the fluorescence of 9-carbonyl substi- 
tuted anthracenes. Mitchell, D.J.; Schuster, G.B.; Drickamer, H.G. 
(Univ. of Illinois, Urbana). Contract E(11-1)-1198. J. Am. Chem. 
Soc.; 99: No. 4, 1145-1148(16 Feb 1977). 

The pressure dependence of the fluorescence intensity of 9- 
anthraldehyde, acetylanthracene, and 9-benzoylanthracene was in- 
vestigated. It was observed that for each of — compounds the 
intensity of fluorescence increased remarkably as the external pres- 
sure was raised. In each case the energy of the fluorescent transition 
decreased with increasing pressure, leading to a large red shift in the 
emission spectrum. These data are interpreted to indicate that a 
change in the energy separating the lowest excited singlet and wu 
be energy level occurs when compounds are subj to 

high pressure. 


35788 Conformations of proline. DeTar, D.F.; Luthra, N.P. 
(Florida State Univ., Tallahassee). Contract E(40-1)-2690. J. Am. 
Chem. Soc.; 99: No. 4, 1232-1244(16 Feb 1977). 

The present study concerns the energies of the conformations 
of proline. We present results of an improved mechanics 
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calculation for ring conformations of Ac-Pro-OCHs and for the s-cis 
and s-trans conformations. Internal coordinates including all torsions 
have been calculated from crystal coordinates for more than 40 x-ray 
determinations to give a consistent set of data which define proline 
ring geometries. Results from the present work and from the many 
previous studies on proline derivatives by other workers permit the 
following definitive statements: (1) Although four eters are 
theoretically necessary to define the conformational state of a five- 
membered ring having fixed bond lengths, in practice two param- 
eters ordinarily suffice for the proline ring. (2) There are two broad 
energy minima with a barrier high enough to rule out pseudorota- 
tion, but a such flexibility of structure as to preclude the 

ul designation as envelope and chair or exo and endo. The 
most common conformational state approximates a range of C/super 
B/ - C/sup y/ half chairs. (3) There is as yet no really good method 
to get experimental measures of the conformational state of the 
proline ring in solution, although useful limits can often be estab- 
lished by treating NMR coupling constants by the Karplus relation- 
ships. (4) **CNMR is especially useful for studying s-cis-s-trans 
equilibria of N-acylproline derivatives. Ratios range from about 15 
to 40 percent s-cis for open chain derivatives. (5) The difference of 
the torsions chis - phi is not a constant but ranges from 54 to 80° 
This lack of constancy must be taken into account if proper conclu- 
sions are to be drawn from energy maps of proline-containing 


peptides. 


35789 Crystal structure of the mushroom toxin B-amanitin. Kos- 
E.C. (Harvard Univ., Cambridge); W.N.; Yocum, 
me W.E. J. Am. Chem. Soc.; 99: No. 4, 1273- 1274(16 Feb 
197 
The crystal structure of the amatoxin B-amanitin, isolated and 
purified from American Amanita phalloides, was determined by x- 
ray crystallography. The results are reported. (JSR) 


35790 Preparation and analytical applications of 
acid resin. Moyers, E.M.; Fritz, Is. 


propylenediaminetetraacetic 
Tees Lae, IA). Anal. Chem.; 49: No. 3, 418-423(Mar 1977). 

A new chelating resin has been synthesized that contains a 
propylenediaminetetraacetic acid functional group which is attached 
to a carboxylic acid divinylbenzene resin via an esterification reac- 
tion. The new resin retains polyvalent metal cations at pH 3 or 
higher. It retains copper(II), uranium(VI), thorium(IV), 
zirconium(IV) from more acidic solutions. A scheme is given for 
clean, rapid chromatographic separation of the last three elements 
from each other. The resin is also able to retain quantitatively a 
number of trace elements from simulated seawater. 


35791 Effect of metal ions on the hydroxylation of fluorobenzene 
and toluene by peroxydisulfate. Eberhardt, M.K. (Puerto Rico Nucle- 
ar Center, San Juan). J. Org. Chem.; 42: No. 5, 832-835(4 Mar 1977). 

The hydroxylation of fluorobenzene and toluene and the 
attempted hydroxylation cf anisole, nitrobenzene, and benzonitrile 
by SO,.~ has been investigated. Fluorobenzene forms almost exclu- 
sively phenol and p-fluorophenol and toluene forms o- and p-cresol, 
bibenzyl, benzyl alcohol, and benzaldehyde. The proportions of 
these products depend on oxidizing metal salts and pH. The phenol 
isomer distribution is consistent with a nucleophilic attack by H2O at 
the a and para positions of the radical cation. SCF-MO calculations 
(INDO) of the radical cations show the highest positive charge at 
the a and para positions. The results show that in the homolytic 
hydroxylation of fluorobenzene and toulene a reversible acid-cata- 
lyzed dehydration will lead to an isomerization of the initially 
formed hydroxycyclohexadieny] radicals. The absence of hydroxyla- 
tion of nitrobenzene, benzonitrile, and anisole is probably due to the 
smaller positive charges at the ring carbons of the radical cations of 
these aromatics as compared to toluene and fluorobenzene radical 
cation. 


35792 Resonance stabilization energies in polycyclic aromatic 
hydrocarbon. Stein, S.E.; Golden, D.M. (Stanford Research Inst., 
Menlo Park, CA). J. Org. Chem.; 42: No. 5, 839-841(4 Mar 1977). 

It is shown that relative values of a-bonding resonance stabi- 
lization energies for benzyl-type polycyclic aromatic radicals, as 
calculated by SCF-MO methods, closely correspond to energies 
calculated by the simple resonance theory approach of Herndon. 
The formula derived for the latter type of a-bonding resonance 
stabilization a4 is E/sub mRSE/ (kcal a = 22.68 In 
| aap )] -27.33 In [CSC(RH)], where CSC(R.) and CSC(RH) are 

rrected structure counts (number of stable Kekule isomers) for 
on sadiedl and parent molecule, respectively. Two methods are then 
suggested for modifying this formula to estimate empirical radical 
stabilization ener; 
tion of stabilized 
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REFER ALSO TO CITATION(S) 36451 
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ISOTOPE EXCHANGE AND ISOTOPE SEPARATION 


35793 (UCRL—52210) Using the W 
program to calculate equilibrium constants for isotopic acetylenes. 
i D.K.K.; Pyper, J.W. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 1 Feb 1977. Contract W-7405-ENG-48. 
14p. . NTIS $3.50. 
uilibrium constants were calculated for the hase isoto- 
pic exchange reactions + C2D2 = HD C.He + 
= CD. + HO at temperatures ranging from 40 to 2000°K. No 
corrections to the harmonic approximation were made. The results 
agree quite well with experimental measurements. 


35794 Isotope separation of oxygen-17, oxygen-18, carbon-13, 
and deuterium by ion laser induced formaldehyde 
Marling, J. (Lawrence Livermore Laboratory, Livermore, Califor- 
nia 94850). J. Chem. Phys.; 66: No. 9, 4200-4225(1 May 1977). 
Near ultraviolet photopredissociation of formaldehyde has 
been verified as a highly selective method for enrichment of the rare 
stable a of oxygen, hydrogen, and carbon contained in this 
molecule. High resolution absorption spectra of rare-isotope-substi- 
tuted fomaldehyde show coincidences to within the Doppler profile 
with strong ion laser transitions in XeIII at 345 nm and Nell at 332 
and 338 nm. By tuning each ion laser transition with an intracavity 
etalon, optimum enrichment of each isotope was selected by moni- 
toring formaldehyde fluorescence. Oxygen-18 was enriched up to 
ninefold using natural neon lasing at 332.374 nm, while substituti 
Ne-22 permitted up to ninefold O-17 enrichment and 33-fold C-1 
enrichment at 332.371 nm. Use of DzCO instead of H2CO permitted 
44-fold O-18 and 27-fold O-17 enrichment. Hydro 
showed 24-fold HD enrichment at 337.822 nm, 60-fold HD enrich- 
ment at 345.426 nm, and 180-fold D2 enrichment at 332.377 nm. 
Single vibronic level photolysis of HDCO shows greater than 90% 
lecular photoproducts at wavelengths longer than 330 nm and a 
sudden rise to greater than 50% yo eye oy below 320 
nm. Photopredissociation of DzCO at 332 nm _ yields less than 1% 


radical photoproducts. Isotope —— in HDCO is about 40% at 
325 nm, but drops to less than 6% at 338 nm. Isotope scrambling is 
24% for both C-13 and O-18 at 332 nm. Enrichment of deuterium, 
carbon-13, and os: was carried out using formaldehyde with 

undance to 50% 


initial isotope composi hope from natural ab to 
to yield sheepeateal with 8% isotopic purity. 


ELECTROCHEMISTRY 
REFER ALSO TO CITATION(S) 35807 


35795 (AD-A—030911) Electrochemical studies in aluminum 
chloride melts. Final report, 1 Mar 1975—31 May 1976. Osteryoung, 
R.A. (Colorado State Univ., Fort Collins (USA). Dept. of Chemis- 
try). Jul 1976. 14p. NTIS $3. 50. 

Continuation of Grant AF-AFOSR-1995-71. 

The acid-dependent chemistry of sulfur was investigated. The 
behavior of oxides, selenides and tellurides were compared with 
sulfides. A detailed electrochemical oo of selenium was undertak- 

hemistry of ybdenum species were also 


REFER ALSO TO CITATION(S) 35758 


35796 (AD-A—031109) spectroscopy of dia- 
tomic molecules. Final report, 1 Jun 1974—31 May 1976. Broida, 
H.P. (California Univ., Santa Barbara (USA). of Physics). 22 
Jul 1976. Contracts N00014-69-A-0200-8013;N00014-75-C-0829. 60p. 


NTIS $4.50. 
been used to study laser spectroche- 
Bie molecules. Molecoler constants and new electronic 
states of Biz, energy exc! between Biz and foreign gases, life- 
times of excited states, chemical reactions between bismuth 
vapor and several oxidants have been measured. Two different types 
bismuth sources. Special attention has been given to reac- 
tions of bismuth with various oxidants in heat-pipe reactors. Prelimi- 
nary surveys of reactions of aluminum and calcium with hydrogen 
containing molecules were made. A ‘photon correlator’ which 1s a 
delayed coincidence device, has been to measure life- 
y demonstrated by measurements of 


heat-pipe. (Author) (GRA) 
35797 (LBL—5757) Simultaneous reactions at disk and porous 
electrodes. Newman, J. (California Univ., Berkeley (USA). Law- 
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rence Berkeley Lab.). Nov 1976. Contract W-7405-ENG-48. 40p. 
(CONF-760910—2). Dep. NTIS 

From International Society of Electrochemistry; Zurich, 
Switzerland (6 Sep 1976). 

Advances in electrochemical engineering are reviewed and 
the methodology of analysis of electrochemical systems outlined. 
Examples illustrative of current research concern simultaneous rea2~ 
tions for flow-through porous electrodes and the more fundamentai 
system of a rotating-disk electrode. Here the undesirable side reac- 
tion is the formation of dissolved hydrogen, and the main reaction is 
the deposition of copper from sulfuric acid solutions. Distributions of 
reaction rate, concentration, and potential describe the detailed 
system behavior. The side reaction is responsible for the poorly 
defined limiting-current plateau on the disk electrode and provides a 
limit for the maximum flow rate at which good recovery can be 
achieved with the porous electrode. 16 figures. 


35798 Concerning the participation of the anthracene/N,N-di- 
methylaniline exciplex in anthracene photodimerization. Saltiel, J.; 
Townsend, D.E.; Watson, B.D.; Shannon, P.; Finson, S.L. (Florida 
State Univ., Tallahassee). J. Am. Chem. Soc.; 99: No. 3, 884-896(2 
Feb 1977). 

Steady-state and transient fluorescence measurements have 
been made using mixtures of anthracene and N,N-dimethylaniline in 
benzene. These measurements show that the exciplex lifetime is 
shortened as the N,N-dimethylaniline concentration is increased, 
possibly due to the formation of a triplex. The exciplex lifetime is 
independent of anthracene concentration for [A] less than or equal to 
0.03 M, but decreases at high anthracene concentration. A study of 
anthracene photodimerization suggests that the exciplex or a higher 
excited aggregate participates in this reaction at high anthracene 
concentration and that the presence of oxygen enhances dianthra- 
cene yields. Rate constants for several of the photophysical and 
photochemical processes are reported. 


RADIATION CHEMISTRY 
REFER ALSO TO CITATION(S) 33906 


35799 (COO—1385-71) Electron spin resonance studies of radi- 
ation effects. Progress report for period January 1, 1976—December 
31, 1976. Rogers, M.T. (Michigan State Univ., East Lansing (USA). 
Jan 1977. Contract EY-76-S-02-1385. llp. Dep. 


The effects of yy radiation and X-rays on organic and inorgan- 
ic solids were studied by electron spin resonance (ESR) spectros- 
copy. Paramagnetic species produced by radiation damage and iden- 
tified by their ESR spectra include organic and inorganic free 
radicals, transition metal ions and V centers. Information concerning 
the stabilities of these species in the solid state, and their reactions 
and conformational changes with temperature, was obtained. The 
structures and conformational changes of alicyclic radicals trapped 
in an adamantane matrix were studied and the effects of substituents 
on the barriers to ring inversion in some five- and six-membered 
rings were evaluated. The possible use of hexamethylenetetramine 
instead of adamantane as a solid-state matrix for the ESR investiga- 
tion of free radicals was studied. The geometric and electronic 
structures of bromo- and iodo-radicals were established and the 
nuclear hyperfine interactions characteristic of these species deter- 
mined. An experimental and theoretical investigation of tunneling 
motions in the methyl radical was completed. ESR studies of radi- 
ation damage in transition metal cyanides and fluorides were made. 
New complexes of iron, nickel and cobalt were obtained in which 
the metals have unusual valence states; h e interactions with 
metal and ligand were used to establish the structures of these 
species. While irradiated oxyfluoride complexes appear to preferen- 
tially gain or lose an electron on irradiation, it was shown that most 
fluoro complexes give rise to the V center F2~ as one of the radiation 
products. 


35800 (COO—2570-1) Radiationless energy conversion of pho- 

toexcited triplet state of organic molecules. Progress for May 1, 

1975—April 30, 1977. Clarke, R.H. (Boston Univ., Mass. (USA). 
: 4 Chemistry). Jan 1977. Contract EY-76-S-02-2570. 13p. Dep. 
S $3.50. 

During the initial two years of our ERDA-supported research 
program we have attempted to define and understand the mecha- 
nisms active in the intersystem crossing processes of large polycyclic 
hydrocarbons and chlorophyll. To study these excited states energy 
conversion processes we have utilized optical detection of magnetic 
resonance spectroscopy, as developed in our laboratory, which is 

uniquely applicable to these molecular systems. Our results on 
polycyclic hydrocarbons have shown that an understanding of tri- 
state radiationless transitions in planar aromatic molecules can 
obtained from a consideration of the symmetry-selected spin-orbit 
interactions and positions of available mixing states; this work pro- 
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results were obtained in the laser — of Caz in the 
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vides a ictive model of triplet state nonradiative energy conver- 
sion with general applicability to aromatic systems. This treatment 
has been applied successfully to er triplet state —— 
and provides a basis for the utilization of the triplet state of chloro- 
phyll.as a (nondestructive) spin probe into the makeup of more 
complex chlorophyll-containing systems in vitro and in vivo. 


35801 (RD/B/N—3707) Radiation chemistry of colloids. A 
review. Sellers, R.M. (Central Electricity Generating Board, Berke- 
ley (UK). Berkeley Nuclear Labs.). Aug 1976. 30p. S (US Sales 
Only). 
s One of the most important problems associated with water 
cooled reactors is the accumulation on the pipework of radio-active 
deposits. These are formed from corrosion products which become 
activated during their passage through the reactor core. The first 
step of the activation process involves the deposition of the corro- 
sion products, which are present as either colloidal or particulate 
matter, onto surfaces in the reactor core, i.e. within the radiation 
zone. A review of the literature on the effect of radiation on colloids 
is presented. Particular emphasis is given to the d dence of 
colloidal parameters such as particle size, turbidity and electrophore- 
tic mobility on radiation dose. Most of the data available is of a 
qualitative nature only. Evidence is presented that colloids of iron 
are affected (in some cases precipitated) by radiation, and it is 
suggested that this process plays a part in the deposition of corrosion 
products in nuclear reactor cores. The bulk of the information 
available can be rationalized in terms of the radiation chemistry of 
aqueous solutions, and the interaction of the radicals produced with 
- the atoms or molecules at the surface of the colloidal particles. This 
approach is very successful in explaining the variation of the mean 
particle size of monodisperse sulfur hydrosols with dose, for which 
quantitative experimental data are available. 


35802 (RD/B/N—3783) Pore structure effects in the radiolytic 
oxidation of graphite. Best, J.V.; Wickham, A.J.; Wood, C.J. (Central 
Electricity Generating Board, Berkeley (UK). Berkeley Nuclear 
Labs.). Jul 1976. 23p. NTIS (US Sales Only). 


RADIOCHEMISTRY AND NUCLEAR 
CHEMISTRY 


REFER ALSO TO CITATION(S) 35767 


35803 (COO—3236—10) Nuclear chemistry and 
research. Carnegie Institute of Technology and Mellon 
University. Summary report. Kohman, T.P. (Carnegie-Mellon Univ., 
Pittsburgh, Pa. (USA). Dept. of Chemistry). 28 May 1976. Contract 
EY-76-S-02-3236. 86p. Dep. NTIS $5.00. 

A summary is presented of the activities and results of re- 
search in nuclear chemistry, nuclear geochemistry, nuclear cosmo- 
chemistry, and other minor areas from 1950 to 1976. A complete 
listing is ee of publications, doctoral dissertations, and reports 
resulting from the research. A chronological list provides an over- 
view of the activities at any particular time. (JSR) 


HOT-ATOM CHEMISTRY 


35804 Nuclear recoil chemical activation studies. Vibrational 
energy transfer from cyclobutane-t. Nogar, N.S.; Spicer, L.D. (De- 
t of Chemistry, University of Utah, Salt Lake City, Utah 

112). J. Chem. Phys.; 66: No. 8, 3624-3634(15 Apr 1977). 

A method is demonstrated for the determination of intermole- 
cular energy transfer efficiencies in systems chemically activated by 
nuclear recoil reaction. Relative vibrational energy transfer efficien- 
cies are determined for highly excited cyclobutane-t formed with 
~5 eV of internal energy in the hot tritium for hydrogen replace- 
ment reaction on cyclobutane in the presence of several inert bath 
gases. The pressure dependence of the hot yields is used to probe the 
overall reaction mechanism and results indicate that a sizable frac- 
tion of the hot reaction product does not undergo competitive 
unimolecular decomposition. The general systematics of these side 
reactions are discussed. From the composition dependence of the 
unimolecular reaction at a constant pressure of 800 torr, the relative 
energy transfer efficiencies for the respective bath are found to 
be c-C,Hs, 1.0; CFs, 1.05; No, 0.32; He, 0.12; Ne, 0.24; Ar, 0.25; Kr, 
0.31; Xe, 0.39. Simple collision models for the cyclobutane—noble 
gas cases suggest V—T transfer occurs most efficiently through 

elocalized interactions. Furthermore, angular momentum consider- 
ations indicate low impact ter collisions are most effective in 
forming transition modes ugh which statistical redistribution of 
energy can occur. 


PROPERTIES OF RADIOACTIVE MATERIALS 
REFER ALSO TO CITATION(S) 34101, 34570, 35755 


35805 (PB—253648) The sorption of plutonium on minerals and 
sediments. Comprehensive progress report 1 Jul 1966—31 Aug 1967. 
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Andelman, J.B.; Rozzell, T.C. (Pittsburgh Univ., Pa. (USA). Dept. 
of Public Health Practice). Aug 1967. 61p. NTIS $4.50. 

The rate of sorption of aqueous plutonium onto the surface of 
crystalline quartz (silica) has been studied as a function of age of the 
plutonium solution, pH, the amount of plutonium presorbed, silica 

icle size and the temperature of formation of the plutonium 
ydrolysis products. Particle sizes of aggregates of the plutonium 
hydroxide precipitates and polymers have been determined by filtra- 
tion and correlated with centrifugation studies. A direct method of 
determining the amount of plutonium sorbed on silica has been 
developed. Different types of silica have been characterized. De- 
sorption rates of plutonium from silica were investigated, buih as a 
function of pH and age of the sorbed plutonium. (GRA) 


35806 Observations of surface diffusion at the atomic level by 

means of microcinematography in the STEM. Isaacson, M.S.; Kopf, 

D.; Parker, N.W.; Utlaut, M. (Univ. of Chicago). pp 584-585 of In 

Thirty-fourth annual meeting, Electron Microscopy Society of 

G.W. (ed.). Baton Rouge, LA; Claitor’s Publishing 
iV. 

From 34. Electron Microscopy Society of America annual 
—— Beach, Florida, United States of America (USA) (9 
A 

See CONF-760803—. 

Motion of heavy-atom containing molecules on thin carbon 
substrates due to thermal diffusion was investigated using direct 
measurements of atom motion in the STEM. (G 


35807 tation and ition of polonium from sea 
water. Cowen, J.P.; Hodge, V.F.; Folsom, T.R. (Scripps Institution 
of Oceanography, La Jolla, CA). Anal Chem.; 49: No. 3, 494- 
496(Mar 1977). 

Polonium can be electrodeposited onto carbon rods directly 
from acidified seawater, stripped from the rods, and autoplated onto 
silver counting disks with an overall recovery of tracer of 40 +- 2 

t for an electrodeposition time of 16 h, 61 +- 6 percent in 24 
c and 85 +- 4 percent in 48 h. Coprecipitation of polonium from 
seawater, previously acidified then neutralized, results in recoveries 
of 80 +- 8 percent (including autoplating) when 6 mL 1 N NaOH/L 
are used in the precipitation. Absolute *"°Po activities in seawater by 
the two methods agree. Filtration of coastal seawater through a glass 
wool plug removes 32 percent of the ?°Po activity. 


RADIOISOTOPE PRODUCTION 
REFER ALSO TO CITATION(S) 34117 


COMBUSTION CHEMISTRY 
REFER ALSO TO CITATION(S) 33972 


35808 (SAND—76-0728) Density and temperature measure- 

ments with lasers. Johnson, A.W.; Gerardo, J.B. (Sandia Labs., 

(USA)). Feb 1977. Contract EY-76-C-04-0789. 
S $4.00. 


31p. 

techniques, simultaneous two-photon gai measure- 
ments (SITOP) and sequential two-photon gain/loss measurements 
(SETOP), are described that each require two lasers for monitoring 
species densities in gas-phase chemical reactions. The techniques are 
compared to the single-laser resonance-fluorescence method. In 
many combustion environments, the techniques, SITOP and 
SETOP, may be used to determine densities that are impractical to 
determine with the resonance-fluorescence method. While SITOP 
and SETOP are more complicated experimentally, these techniques 
may be the only method for monitoring chemical reactions in many 
combustion devices. 


€ propaga semiopen duct. 
Medvedev, N.A.; Maksimov, N.N.; Abrukov, S.A.; Novikov, V.E. 
Fiz. Goreniya Metody Ee Issled.; No. 4, 91-102(1975). (In Russian). 
The experimental setup and research techniques are de- 
scribed. Results are presented on the effect of a constant electrical 
field on the uniform and vibration propagation of a flame in a 
vertical, semiopen duct. It is shown that the electrical field has a 
substantial effect on flame propagation and is one of the effective 
methods of influencing the vibration propagation of a flame in ducts. 
7 figures. 
35810 Study on opposed gaseous jet flames stabilized in a uni- 
form airstrea. I. of isothermal opposed jets. mp a 
S.; Ohiwa, N.; Kinoshita, S. (Nagoya Univ, Jpn). Bull. JSME (Jpn. 


Soc. Mech. Eng.); 18: No. 121, 722-728(Jul 1975). 
lucidate the mechanism of combustion and 


perimen' 
dev of the jet issued into the same fluid flow without 


| 

stabilization of an opposed gaseous jet flame in a uniform airstream, 
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combustion. ital Fegion. the flly developed mixing region and the 


retical analysis shows that results for the 


U-turn 

spread of the jets with different excess-velocity ratio can be col- 
lapsed into a single universal curve by introducing the excess- 
momentum radius. In the fully developed mixing region good agree- 

ment between such a theory and experimental results is obtained 
provided a virtual o of jet is placed at an appropriate distance 
upstream of the nozzle exit. Thus the excess-momentum radius is 
confirmed to be a characteristic length of the opposed jet. 


flames stabilized in a uni- 
agoya Univ, J 


jet. Y: hi, 
oshita, S. (N ). Bull. JSME (Jpn. 
Soc. Mech. Eng. In 18: No. 121, 729-735(Jul 1975). 

The turbulent mixing in an isothermal opposed jet, which 
seems to be basically similar to that of an opposed gaseous jet flame, 
is studied theoretically and experimentally on the same point of view 
as in the 2 age report. It has been found that the development of 
the turbulent mixing depends on the velocity profiles at the nozzle 
exit section and the excess momentum of jets, and that the character 
of the jet aye gradually from a self-preserving pure jet at the 
virtual origin of the jet into a wake type of flow depending upon the 
local excess-velocity ratio on the axis. The application of the idea of 
the excess-momentum radius to the flow with combustion gives the 
same type of expression and a result similar to the isothermal 
opposed jet, which is verified experimentally. It has been found that 


opposed gaseous jet flame 


III. Some experimental considerations on relations 
a flame shape and flow pattern, distribu- 
tions. Ohiwa, N.; Senda, K.; Yamaguchi, S. S.; Izumi, R. 
(Nagoya Univ, Jpn). Bull. JSME (Jpn. Soc. Mech. ); 18: No. 121, 
736-743(Jul 1975 75). 

To elucidate the extinction mechanism of the flame, further 
detailed considerations are necessary about the mutual relations 
among the flame shapes, the hydrodynamic features such as velocity 
distributions and the temperature characteristics within the flames 
close to both the upper and lower stability limits, in addition to the 
results indicated in the preceding rts. From such a viewpoint, 
the velocity distributions and the axial and radial temperature pro- 
files are minutely measured for three typical flames and two series of 
flames respectively. According to the comparison of the experimen- 
tal results obtained with each visual flame shape, some 
features are found, which seems to be relative to both extinctions at 
the stability limit and the transition of flame shape. From these 
results the validity of the excess-momentum radius as a characteristic 
lengih of the flame is confirmed, and a step to solve the extinction 

hanism is obtained. 


Study on the stability of diffusion flame anchored at the 
impinged point between an air stream and a combustible gas sai on}. 
Stability model of the flame. Ikai, S.; Mizomoto, M. (Keo Univ. 3 pn). 
Bull. JSME (Jpn. Soc. Mech. Eng.); 18: No. 122, 874-881(Aug 1975). 

Pin, to the stability of a diffusion flame in which air and 
impinges at right angles to each other, from the experi- 
proche pene study ollowing factors could be found very effective to 
increase stability of the flame: make mixture ratio near-stoichiome- 
tric; make velocity of fuel-air mixture flow small; and increase 
burner port temperature high. From these results, to make sure the 
stability of flame of such a system, a new flame stretch theory was 
advanced. In the theory, it was assumed that at anchored point of 
the flame, concentration is stoichiometric. From velocity and con- 
centration profile in the cold model, a stretch factor in the hot 
system was assumed. Under such assumptions, the results of calculat- 
ing flame stretch factors were almost constant. 


temperature. Shimizu, i, S. (Gifu Uni 
Jpn). Bull. JSME Soc. Mech. Eng.); 18: No. 122, 


The pattern of temperature distributions of gases in the com- 
bustion chamber of a rapid com machine and in an internal 
combustion engine will be complex. And in this report, a successive 
approximation equation which gives the gas temperature measured 
by the infrared radiation pyrometer has been derived under the 
condition of nonuniform tem 

meter have been investigated with five model distributions which 


perature 

other Some examples to to puck of 
chamber have been presented. 


= Turbulent mixing processes in impeller-less diffusion 
flames. Ebrahimi, I. (Arya-Mehr Univ. of Technology, Teheran 
Gran); Guenther, R. (Karlsruhe Univ. (TH) (Germany, F.R.). _ 

Feuerungstechnik); Kleine, R. (Fraunhofer-Gesellschaft 
F.R.). Inst. fuer Chemie der Treib- und Explosivstoffe). Brennst.- 
Waerme-Kraft; 28: No. 11, 421-427(Nov 1976). (In German). 

10 figs.; 1 tab.; 18 refs. 

The condition for the exact calculation of turbulent diffusion 
flames is the accurate knowledge of the mixing process between fuel 
and oxidation means, as it determines mainly the combustion veloc- 
ity. The distribution of mean values and fluctuation of the concentra- 
tion, according to the Laser-Stray Light Method, are determined for 
explaining the mixing process in such flames. 


35816 New results in firing technology and combustion research. 
Jacobs, J. (Deutsche Vereinigun gung fuer 
Frankfurt am Main R. VGB Kraftwerkstech.; 
1 


Lectures from 8 countries gave a summary of the world-wide 
state of firing technology on the 4th mee of members of the 
International Flame Research Foundation in y 1976. The most 
important results for power plant technology are summarized. 


ENGINEERING 


GENERAL ENGINEERING 


generator. S L. (to Steinmueller (L. u. C.) G.m.b.H. 

) Patent 2,007,030/C/. 15 May 1975. 3p. (In German 
1 fig. Available from Dt. Patentamt, Muenchen (FRG). 

The invention refers to a combustion device for solid fuel 
wastes in a steam generator with a latticed shaft situated in the 
combustion chamber. The solid fuel wastes find entrance into the 


FACILITIES AND EQUIPMENT 
REFER ALSO TO CITATION(S) 33895 


—e (ANL—76-XX-45) Numerical integration of large deflec- 

shells of revolution. Ahmed, H.U. 

onne National Lab., Ill. (USA)). Dec 1976. Contract W-31-109- 
(argon 176p. P 09; MF AOI. 

The improvement in the method of large deflection elastic- 
plastic analysis of shells and other structures appears to have contin- 
ued interest. With the development in this work an improved nu- 
merical suppression scheme is now available for the large deflection 
elastic-plastic analysis of axisymmetric shells of revolution subjected 
to symmetric loadings. Quazilinearization of Sanders non-linear shell 
equations is presented for the first time. With these quazilinearized 
equations the suppression scheme has been developed to solve non- 
linear boundary-value problems. This suppression scheme has been 
used in conjunction with a Newton-Raphson method to improve a 
stable convergence process at the yield surface in elastic-plastic 
problems. Results presented indicate the accuracy of this numerical 
scheme. It appears to be possible to extend this method for more 


(CEA-N—1937) CEASEMT system (Calculation and 
of St-vetures and Thermics). coco. 


device. 
35820 (SAND—75-0409) Study of the mechanics of tape inser- 
tion and resulting assembly forces in an interlocking tape joint. Blose, 


ENGINEERING 3673 
complicated situations. 
35819 
Analysis 
35814 Temperature measurement of premixed fuel-air mixture by Au 
an infrared radiation II. Influence of nonunif of tions for use - Merch 1976. Charras, T.; Hoffmann, A. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). e~ 
des Etudes Mecaniques et Thermiques). 1 Oct 1976. 116p. (In 
French). NTIS (US Sales Only). 
Computer structural analysis, especially finite element analy- 
sis needs a discretization of the object. COCO is a FORTRAN IV 
program for IBM 360 intended for meshing bi- or tridimensional 
structures, i.e., planar structures, shells and beams, and pipings in 
space. The existence of a real language allows the simple versatile 
use of COCO. Its modular structure allows new capabilities to be 
: easily incorporated if needed. The elements may have 2, 3, 6, 8, 15, 
or 20 apexes as the user needs. COCO allows the meshing of the 
struc 
thro 
time 


3674 ERDA ENERGY RESEARCH ABSTRACTS 


R.E. (Sandia Labs., Albuquerque, N.Mex. (USA)). Jan 1977. Con- 
tract EY-76-C-04-0789. 34p. Dep. NTIS $4.00. 

A series of tests was completed studying the mechanical 
loading effects in the assembly of a tape joint. Topics considered 
include: the effects of plating and lubricant on joint loading, and the 
effects of plating and lubricant on friction, and uniformity of joint 
loading. A unique method for consistently driving the tapes into the 
joint to obtain a desired region of joint loading was developed. In 
conclusion, future studies will be looking at the effects of joint 
materials on joint loading and frictional coefficients. 


35821 (SAND—76-0351) Analytical response of an earth pene- 
trator. Stirbis, P.P. (Sandia Labs., Albuquerque, N.Mex. (USA)). Feb 
1977. Contract EY-76-C-04-0789;DNA-76-843. 87p. P 05;MF A01. 

A finite element model and a lumped parameter model of an 
earth penetrator and its dynamic structural response to a penetration 
environment are described. The environment is due to a normal 
impact and penetration into a Dakota sandstone at a velocity of 1800 
ft/sec. The problem simulates a reverse ballistic test conducted in 
September 1976 by AVCO at Falmouth, Mass. The reverse ballistic 
test consists of propelling a rock target into a stationary penetrator. 
The penetrator was instrumented with five accelerometers and 
thirty-six strain gages. The dynamic responses presented predict the 
accelerations, stresses, and strains that ——_. to the instrumented 
locations. This program was formulated by DNA to investigate state 
of the art techniques for analyzing the dynamic response of a 
penetrator. 


35822 (SAND—76-0656) Comparison of calculations of rigid and 
deformable projectiles penetrating soil. Yarrington, P. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). Feb 1977. Contract E(29-1)-789. 23p. 
Dep. NTIS $3.50. 

Two calculational methods for predicting the response of a 
steel projectile during penetration of a soil target are compared. One 
method treats both penetrator and target as deformable bodies. The 
second method treats the penetrator as a rigid body for the penetra- 
tion calculation, and then uses the boundary traction histories found 
in that calculation to load the surface of a free-flying, deformable 
projectile. The second method, while ag 2 the advantage of more 

uickly providing estimates of the surface loads on the penetrator, 
ps not include any coupling effects between target and penetrator 
deformations. The first method, however, includes these coupling 
effects. In each case, the two-dimensional, Lagrangian, finite-differ- 
ence wavecode TOODY was used to make the calculation. Com- 
parison of the two methods is made using calculated stress histories 
at various surface and interior points of the penetrator. 


35823 (SAND—76-8034) Development of the Cabernet autopilot. 
Hull, A.L.; Strout, R.E. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Feb 1977. Contract EY-76-C-04-0789. 37p. P 02;MF AO01. 
A unique analog control system was required for the Caber- 
net vehicle. This system, or autopilot, was designed to control and 
ae ag the glide attitude of the deployable wing and fin glide 
mb. The design was an integrated analog-digital control system. 
The system was designed with total flexibility so that parameter 
changes were possible at any time in the Cabernet development 
program. 


35824 (UCID—17389) Stored energy in transformers: calcula- 
tion by a computer program. Willmann, P.A.; Hooper, E.B. Jr. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
Feb 1977. Contract W-7405-ENG-48. 26p. Dep. NTIS $4.00. 

A computer program was written to calculate the stored 
energy in a transformer. This result easily yields the inductance and 
leakage reactance of the transformer and is estimated to be accurate 
to better than 5 percent. The pro; was used to calculate the 
leakage reactance of the main transformer for the LLL neutral beam 
High Voltage Test Stand. 


35825 Valve to reform the pressure and temperature of superheat- 
ed steam. Klimpfinger, E. (to Schaeffer und Budenberg G.m.b.H.). 
German(FRG) Patent 2,352,506/A/. 13 Feb 1975. 1p. fin German). 

1 fig. Available from Dt. Patentamt, Muenchen (FRG). 

A valve is described to reform the pressure and temperature 
of superheated steam, with atomization of the cooling water inside 
the valve in which an exchangeable sleeve with radial holes for 
coolant and steam admission is arranged. Due to this design of the 
valve, an intimate mixture of superheated steam and cooling water 
and thus the desired lowering of the steam temperature is achieved 
well before the main throttling point. The disadvantages of conven- 
tional valves (thermoshocks, crack formation and washout) are 
supposed to be overcome by the new valve. 

motors for efficient 


35826 Design and application of induction 
energy utilization. Lindhorst, P.K. (Gould Inc., St. Louis). pp 3v5- 
371 of In Proceedings of the second annual UMR-MEC conference 
on energy. Morgan, J.D. (ed.). North Hollywood, CA; Western 
Periodicals Co. (1976). 

From 2. annual UMR-MEC conference on energy; Rolla, 
Missouri, United States of America (USA) (7 Oct 1975). 


ERA VOL. 5-2, NO. 14 


See CONF-7510146—. 

The various means for increasing electric motor efficiency 
and power factor are presented from the design and application 
points of view. Various design options are explored using computer- 
aided design procedures. Motor characteristics are reviewed with 
the intent of maximizing efficiency through a application. A 
thorough study of the economics of higher-efficiency motors is 
presented, showing payback to the user in terms of energy cost 
savings and payback of the increased energy required to produce the 
higher-efficiency motors. 


35827 Air preheater system. Frost, W. (to Draftaniagen A.G.). 
German(FRG) Patent 2,238,451/B/. 26 May 1976. 8p. (In German). 

3 figs. Available from Dt. Patentamt, Muenchen (FRG). 

The patent claims apply to an air preheater system with at 
least two parallel revolving rotors which the accumulator 
masses. The rotors are arranged in such a way that the hot gases pass 
through them on the two sides which face each other. The dimen- 
sions of the device are minimized without requiring a sophisticated 
design with a complex duct arrangement. The invention is illustrated 
by examples of three possible layouts. 


35828 Thermodynamic aspects of heating surface design shown 
on the example of the surface of a tube bank. Franke, U. 
Brennst.-Waerme-Kraft; 28: No. 8, 310-314(Aug 1976). (In German). 

6 figs.; 1 tab.; 2 refs. 

When designing heating surfaces on thermal engineering cri- 
teria, a number of parameters can be freely chosen, such as pipe 
diameter and flow velocity. The suitable parameters are usually 
determined by taking practical values, e.g. permissible pressure loss, 
into consideration. By introducing the term exergy into the thermal 
engineering calculation, a method is found that can clarify the 
thermodynamic effects of the design, and thus contribution to the 
decision making. The article shows the possibilities and limitations of 
this method, illustrated by examples. 


35829 Thermal insulation consisting of several, separated sheets 
of steel. Hepfner, P. (to Diamond Power G.m.b.H.). German(FRG) 
Patent 2,364,332/C/. 19 Aug 1976. 6p. (In German). 

4 figs. Available from Dt. Patentamt, Muenchen (FRG). 

The device is a heat insulation consisting of several sheets of 
steel arranged at a distance from each other and surrounding the 
element which is insulated. The advantages of the all-metal insula- 
tion, especially when austenitic steel is used as material, lie in their 
insensitivity towards humidity, in their being totally dust-free when 
compared with non-metallic insulation materials, in their better 
decontaminability, and in their incombustibility. The heat insulation 
according to the invention can be deformed when it is stressed. 
Compared with conventional heat insulations consisting of flat sheets 
of steel, the deformation work of the profiled sheets of steel as are 
suggested by the invention is 3-4 tenth power higher. 


35830 Boiler with a permissible flow temperature of up to 100°C 
(low pressure boiler). Arbeitsschutz (Cologne); No. 11/12, 400- 
(In German). 
tabs. 
Technical rules for materials, manufacture, dimensioning, fit- 
tings, firing, installation, and testing of boilers with a flow tempera- 
ture of up to 100°C are described. 


35831 Electrostatic air cleaning apparatus. Carr, A.W. (to Carri- 
3 Corp.). US Patent 3,999,964. 28 Dec 1976. Filed date 28 Mar 1975. 


An electrostatic air cleaning apparatus having a source of 
relatively large magnitude electrical voltage is described. The cell 
comprises a charged ionizing section and a collecting section com- 
prising a charged and a grounded grid sandwiching there- 
between a sheet of foraminous filter media. One of the grids is 
movable relative to the other grid. A single bus bar electrically 
connects the pier section and the charged grid to the source of 
voltage. The movable grip is = with respect to the station- 
ary grid via support surfaces. Retainers maintain the movable grid in 
its desired position. 

35832 Rotating heat pipe for air-conditioning. Gray, V.H. US 
Patent 3,999,400. 28 Dec 1976. Filed date 8 Aug 1974. 14p. 

A unique rotary hermetic heat pipe is disclosed for transfer- 
ring heat from an external source to an external heat sink. The heat 
pipe has a tanered condensing surface which is curved preferably to 
provide uniform F mcg wy acceleration, the heat pipe being rotated at 
a velocity such that the component of centrifugal acceleration in an 
axial direction parallel to the tapered surface is ter than IG and 
so that the condensing surface is kept relatively free of liquid at any 
attitude. The heat pipe may be incorporated in an air conditioning 
apparatus so that it projects through a small wall opening. In the 

erred air conditioning apparatus, a hollow hermetic air impeller 
is provided which contains a liquefied gaseous refrigerant, such as 
freon, and means are provided for compressing the refrigerant in the 
evaporator region of the heat pipe. 
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35833 (ANL-Trans—1082) Electromagnetic seal for 
feeding of gases into vacuum apparatuses. Derevyankin, G.E.; i 
kov, V.G.; Zhuravlyov, P.A. (AN SSSR, Novosibirsk. Inst. Yader- 
noj Fiziki). Feb 1977. Translation of Preprint [YaF 2/75. 7p. 
NTIS $3.50. 

The construction of an electromagnetic seal for the i 
feeding of gases into vacuum systems is described. The 
small bursts of gas into an evacuated chamber at frequencies up to 
10* Hz. The long lifetime of the seal (more than 10° cycles) results 
from the elimination of stressed metallic components and the use of 
“Viton” for the vacuum gasket under the valve. 


one 
for the Peclet number, the axial 
holdup for both the 
presented. 


35835 Performance characteristics of annular fixed and expanded 
beds. Kasthuri, K.; Laddha, G.S. (Univ. of Madras). Can. J. Chem. 
Eng.; No. 1, 1977). : 
perimen ta on pressure drop in fixed expanded 
beds of annular section over a wide range of annulus-to-particle 
diameter ratios are presented. The studies were conducted with a 
column, 76 mm i.d. and 610 mm long. The annuli were formed 
y positioning rods and tubes of various diameters concentric with 
the pipe and extending on either side to the end of calming sections. 
Glass, aluminium, steel and lead spheres were used as packings while 
the liquid media were distilled water, nitrobenzene, iso-amy] alcohol 
and aqueous solutions of glycerol. 


35836 D—C motor. Muller, R.; ee, G.F.; 
Schilcker, V. (to Papst-Motoren KG). US Patent 4,007,390. 8 Feb 
1977. Priority date 26 Jul 1973, German, Federal Republic of (F.R. 
Germany). 10p. 

In the case of a collector-less dc motor designed as a disc 
motor with an external rotor, the permanently magnetized external 
rotor is supported in an axially space-saving manner in a bearing tube 
attached to the stator on For the purpose of facilitating 
centering of the stator bedplate in the air ga, of the rotor during 
manufacture, a flange plate inserted onto the bearing tube serves for 
plate. 


35837 Apparatus for defrosting of an evaporator in a heat pump. 
Gustafsson, B.U. (to Projectus Industriprodukter AB). US Patent 
4,007,603. 15 Feb 1977. Priority date 10 May 1974, Sweden. 4p. 

In an apparatus for defrosting an evaporator in a heat pump 
which is driven by a compressor, the evaporator consists of a fan and 
a heat exchanger through which the fan drives air for heat exchange 
with the heat transport medium flowing through the heat exchanger. 
A pressure sensitive switch is arranged to actuate a member for 
reversal of the pumping direction of the compressor when the 
pressure differential sigma p of the air over the heat exchanger has 
reached a predetermined value, and a temperature sensitive switch 
which senses the temperature at the heat exchanger, is arranged to 


direction of the compressor as long as the 
exchanger is less than or equal to 0°C. 


35838 Heat exchange apparatus and method of controlling fouling 
therein. Withers, J.G. Jr. (to UOP Inc.). US Patent 4,007,774. 15 Feb 
1977. Filed date 23 Sep 1975. 4p. 

An improvement in heat transfer and a reduction in fouling 


normal appearin; 
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35839 Switchable heat pipe assembly. Sun, T.H.; Basiulis, A. (to 
pays ca Co.). US Patent 4,007,777. 15 Feb 1977. Filed date 2 


ving 

coupled by a tube with wick at their evaporator sections. The Y- 

configuration utilizes a common evaporator section in place 
of the two evaporator sections of the H-shaped configuration. In 
both configurations, the connection between the vapor spaces of the 
two heat pipes equalizes vapor pressure within the heat ro. 
Although both heat pipes have wel they have sufficient fluid only 
to saturate a single pipe. If heat is applied to the condenser section of 
one of the pipes, this heat pipe becomes inoperative since all the fluid 
the pipe which can with lower 


35840 Heat exchange system and method and control device 
therefor. Caldwell, E.N.; Scott, D.R. (to Robertshaw Controls Co.). 
US Patent 4,007,780. 15 Feb 1977. Filed date 24 Oct 1975. 20p. 

A heat exchange system is described having a source of heat 
exchange output fluid for effecting a heat exchange function and 
having a source of return fluid resulting from the output fluid 
providing its heat exchange function. A thermally operated element 
controls the amount of flow of the output fluid from the source in 
relation to the temperature of the thermally operated element. A 
sensing device senses the temperature effect of the heat exchange 
function in relation to a predetermined temperature that the heat 
exchange system is to provide, the sensing device directing one of 
the output fluid and the return fluid to the thermally operated 
element to cause the same to change the amount of flow of the 
output fluid when the temperature effect deviates from the predeter- 
mined temperature by a certain amount whereby the thermally 
responsive element is subject to a relatively wide swing in tempera- 
ture for large control movement thereof in relation to a relatively 
narrow swing in temperature at the sensing device. A velocity 
feedback arrangement is operatively associated with the sensi 
device to provide for mod operation of the thermally opera‘ 
element whereby selection of the maximum volume of the output 
fluid can be made. 


35841 Fireplace damper. Heebink, F. US Patent 4,007,730. 15 
Feb 1977. Filed date 30 May 1975. 2p. 

A damper designed to close the top of a fireplace chimney is 
provided with a spring urging the same open and a second and 
stronger spring attaching the damper to a cable which extends down 
the p hn y for purposes of opening and closing the damper. A 
lever is provided in the fireplace for locking the damper in either 

or closed position. The damper is attached to the top of the 
chimney flue by means of an adjustable bracket. 


35842 Heat exchange system. Masters, R.M. US Patent 
4,007,781. 15 Feb 1977. Filed date 15 Nov 1974. 10p. 

A heat exchange system is described for heating a plurality of 
separate locations or for dissipating heat from a heat source at a 
remote region. A plurality of heat exchange devices in the form of 
flexible containers or envelopes, are mounted in heat exchange, or 
thermal, relationship with a conveying means which conveys a 
heated fluid material from a heat source. containers are mounted 
so as to be maintained in a substantially extended relationship with 
the conveying means so that the heat from the heated fluid is 
effectively transferred via the heat exchange device to the regions 
adjacent thereto, primarily by convection. 


35843 Comparison of lap shear test specimens. Guess, T.R.; 
Allred, R.E.; Gerstle, F.P. Jr. (Sandia Labs., Albuquerque, NM). J. 
Test. Evai.; 5: No. 2, 84-93(Mar 1977). 

The single lap shear = a method for measuring 
the shear strengths of struct adhesives, was evaluated in a 
combined experimental and analytical study. The shear strengths of 
two structural adhesives were measured with the conventional thin 
adherend lap shear specimen and with several thick adherend con- 
figurations. Shear strengths obtained from thin specimens were too 
low: failure was conirolled by the tensile (peel) strength of the 
adhesive/adherend interface rather than by the adhesive shear 
strength. —_ significant was the finding that the relative shear 
strengths of the two adhesives measured with the thin specimen 
configuration were opposite the results from the thick adherend 
specimens. The t shear strengths from thick adherend test 
specimens inc with increasing adherend thickness, an expected 
result; however, they decreased with increasing adhesive thickness, a 
trend which did not agree with published yses. This anomaly is 
explained by finite element analyses of the shear and normal stress 
gradients in the adhesive layer. 


CRYOGENIC AND SUPERCONDUCTING EQUIPMENT AND 
DEVICES 

REFER ALSO TO CITATION(S) 34536, 34537, 35290, 36661, 
36796, 36797, 36798, 36801, 36802 


35844 (AD-A—027886) Magnetic flux propagation on a Ji 
son transmission line. Technical summary report. Scott, A.C.; Chu, 
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The heat pipe assembly is formed into an H-shape or a Y- 
shape. The H-shaped configuration comprises two heat pipes, each 
35834 Axial dispersion in a rectangular bubble column. Stiegel, a 
G.J.; Shah, Y.T. (Univ. of Pittsburgh). Can. J. Chem. Eng.; 55: No. 
1, 3-8(Feb 1977). 
Results of an experimental study on the gas holdup and the 
liquid phase axial dispersion coefficient in a narrow packed and 
unpacked or bubble columns are presented. In both cases 
the gas and liquid flow rates were varied and the data were obtained 
by employing standard tracer = The gas holdup and the 
axial dispersion coefficient for both the packed and unpacked col- 
umns were found to be dependent on the gas and liquid flow rates. 
For given gas and —_ velocities and a given packing size in the 
case of the es column, the rectangular columns gave significant- 
ly higher dispersion coefficients than a cylindrical columns of the 
equivalent cross sectional area. This result agrees waz well with the 
model. The correlations 
dispersion coefficient, and the fluid 
and packed bubble columns are 
actuate | | | pumping 
exchanger includes internally ridged or ae ay: metal tubes 
rather than conventional plain tubes. Despite the fe 
fouling layer on the downstream 
tubes remain relatively clear on 
e. Periodically, as the downstream portions —_ 
surfaces build up a fouling coating, the flow direction o 
fluid is reversed to remove at least a substantial portion 
of the previously deposited coating. 
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F.Y.F.; Reible, S.A. (Wisconsin Univ., Madison (USA). Mathematics 
Research Center). Feb 1976. Contract DAAG29-75-C-0024. 73p. 
(MRC-TSR—1615). PC A04/MF 

Sponsored in part by National Science Foundation, Washing- 
ton, D.C. Grant NSE-GK-37552. 

The propagation of magnetic flux pulses along the insulatin 
barrier of a long Josephson junction is investigated both theoreti 
ly and experimentally. The theoretical study includes applications of 
both (1) the recently developed ‘inverse scattering transform 
method’ (ISTM) to the corresponding sine-Gordon equation in char- 
acteristic (light cone) coordinates, and (2) Whitham’s method (WM) 
of averaged Lagrangian analysis to the sine-Gordon equation in 
laboratory coordinates. As the number of solitons (flux quanta) in 
the pulse becomes large, the ISRM becomes numerically unwieldy 
while WM becomes more accurate; thus these two analytical tools 
are complementary. WM has the advantage of being readily modi- 
fied to account for small dissipative effects. 


35845 (AD-A—030170) Materials research in support of super- 
conducting 1-V. Semi-annual technical report 1 Sep 75-1 
Mar 76. Reed, R.P.; Ledbetter, H.M.; van Reuth, E.C. (National 
Bureau of Standards, Boulder, Colo. (USA)). Apr 1976. 426p. NTIS 


$11.75. 

Prepared in cooperation with Battelle Columbus Labs., Ohio 
and Westinghouse Electric Corp., Pittsburgh, Research and Devel- 
opment Center. 

The fifth semi-annual technical reports are collected from 
three subcontractors of an ARPA-sponsored program to study the 
very low-temperature properties of structural materials in support of 
the development of superconducting machinery. The program is 
outlined and new research results are reported. Low-temperature 
results are given for the following properties: elastic, tensile, fatigue 
and fracture, thermal expansion, specific heat, thermal and magne- 
tothermal conductivity, electrical and magnetic. Effects of process- 
ing and fabrication are also considered for some properties; weld and 
braze-joint p ies are included. Tensile and compressive proper- 
ties at 4 K of selected composite materials are presented. (auth) 


35846 (NTIS/PS—76/0771) Superconducting magnets (a bibliog- 
raphy with abstracts). Report for 1964-Aug 76. Reimherr, G.W. 
(National Technical Information Service, Springfield, Va. (USA)). 
Oct 1976. 251p. NTIS $25.00. 

Supersedes NTIS/PS—75/636. 

The cited reports include research on materials studies, 
theory, design, and applications of superconducting magnets. Exam- 
ples of the applications include particle accelerators, MHD power 
generation, superconducting generators, nuclear fusion research de- 
vices, energy storage systems, magnetic levitation, and bioinstrumen- 
tation. (This updated bibliography contains 246 abstracts, 109 of 
which are new entries to the previous edition.) 


35847 Superconducting winding with metal bridges. Kafka, W. 
(to Siemens A.G.). German(FRG) Patent 1,564,701/C/. 28 Aug 
1975. (In German). 


A eementuitien winding with metal bridges made of nor- 
mally conducting material between adjacent windings insulated from 
each other is described. The lengths of the bridges can be extended 
by special shapes or arrangements. The metal bridges serve the 
purpose, in case of a transition to a state of normal conduction, of 

venting the coil from being destroyed. The invention is explained 
in more detail by three embodiments. 


35848 Liquid helium cryostat for a superconducting objective and 
cold stage. Worsham, R.E.; Mann, J.E. (Oak Ridge National Lab., 
TN). pp 532-533 of In Thirty-fourth annual meeting, Electron Mi- 
croscopy Society of America. Bailey, G.W. (ed.). Baton Rouge, LA; 
Claitor’s Publishing Div. (1976). 

From 34. Electron Microscopy Society of America annual 
meeting; Miami Beach, Florida, United States of America (USA) (9 
Aug 1976). 

See CONF-760803—. 

The design and construction of an ultrahigh vacuum liquid 
helium temperature specimen chamber and superconducting objec- 
tive lens are described. (GHT) 

Superconducting magnetic coil with a bipolar or multipolar 
~~ Kuckuck, H.; Uhlmann, H. (to Siemens A.G.). 
German(FRG) Patent 2, 318,507/B/. 16 Sep 1976. 6p. (In German). 

As construction es sure that the su 
ribbons are firmly fixed in their position. senate 


35850 DC-transmitting installation with superconducting cable. 
Kafka, W. (to Siemens A.G.). German(FRG) Patent 1,763,073/C/. 
23 sal 6p. (In German). 

igs. 


The invention described refers to a dc-transmitting installa- 
tion with a superconducting cable connecting two i The 
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installation is to reduce the size of the voltage harmonics the 
cable in order to decrease the dielectric losses and ially to 
avoid an excessive increase of voltage towards the center owing to 
the ‘Ferranti effect’. This is achieved by connecting voltage dividers 
in series with the begi 
capacitors and inductive resistances. The invention is explained 
design example. 


35851 Quantum interference at Nb and NbsSn superconducting 
microbridges. Golovashkin, A.I.; Levchenko, I.S.; Lykov, A.N. (P. 
N. Lebedev Physics Institute, Academy of Sciences of the USSR, 
Moscow). Sov. Phys. - Solid State (Engl Transl.); 18: No. 12, 2121- 


e of superconducting multiple-contact junctions 
in Nib and wore The thin (6001000 A) Nb and 
NbsSn films were ge by evaporation in vacuum. Measure- 
ments were made of the voltage—field and current—voltage charac- 
teristics, and also of the dependence of the derivatives of the current 
with — to voltage on the external magnetic field H and on the 
voltage V across the contact. Oscillatory dependences of the current 
and its derivatives on H and V were observed, and these were due to 
uantum interference of superconducting currents. The temperature 

dences of the observed phenomena were also studied. 


35852 Method for microwave transmission of energy with super- 
conducting apparatus. Dick, G.J. (to Secretary of the Navy). US 
Patent 4,006,597. 8 Feb 1977. Filed date 3 Jun 1976. 18p. 

A superconducting microwave engine is described that 

achieves mechanical to microwave energy conversion or microwave 
to mechanical energy conversion. Such is accomplished by employ- 
ing a superconducting resonator to increase the decay time of the 
microwaves inside the resonator and thereby provide the resonator 
with sufficient time to adiabatically deform and change its eigenfre- 
quency so as to effect a change in the frequency and corresponding 
energy state of such microwaves in accordance with the Boltzmann- 
Ehrenfest Theorem. This invention may be in the form of a cylindri- 
cal cavity and piston combination, a cavity and vibrating diaphragm 
combination, or a cylindrical cavity and concentric rotor combina- 
tion. 
35853 Time-dependent and thermal history effects in low tem- 
perature glass—ceramic capacitance thermometers. Swenson, C.A. 
(Ames Laboratory—ERDA and Department of Physics, Iowa State 
University, Ames, Iowa 50011). Rev. Sci. Instrum.; 48: No. 4, 489- 
490(Apr 1977). 

The low temperature (4.2—45 K) calibrations of two com- 
mercial capacitance thermometers show drifts toward equilibrium 
values both when held at 4.2 K immediately after cooling from 77 K, 
and when subsequently warmed to higher temperatures. 
Irreproducibilities of up to 0.2 K in the equilibrium calibrations were 
traced to differences in the thermal history of the sensors. 


35854 High-temperature NbsSn thin-film SQUID's. Wu, C.T.; 
Falco, C.M. (Argonne National Laboratory, Argonne, 
60439). Appl. Phys. Lett.; 30: No. 11, 609-611(1 Jun 1977). 

We have fabricated thin-film NbsSn weak links and rf 
SQUID 's operating at temperatures < 14.5 K. The properties of the 
weak links as well as the fabrication technique and operating charac- 
teristics of the SQUID’s are described. 


35855 Composite superconducting transition edge bolometer. 
Clarke, J.; Richards, P.L.; Yeh, N. (Department of Physics, Univer- 
sity of California and Materials and Molecular Research Division, 
Lawrence Berkeley Laboratory, Berkeley, California 94720). Appl. 
Phys. Lett.; 30: No. 12, 664-666(15 Jun 1977). 

A composite far-infrared bolometer has been constructed that 
uses an aluminum film at the superconducting transition temperature 
of 1.3 K as the temperature-sensitive element. The film is evaporated 
on one edge of a 4 x 4-mm sapphire substrate, which is coated on the 
reverse side with an absorbing film of bismuth. The best bolometer 
has an electrical NEP of (1.7 +- 0.1) x 107 W Hz '/? at 2 Hz, and 
a specific detectivity D* of (1.1 +- 0.1) x 10'*cm W7! Hz'/?. This 
measured electrical NEP is within a factor 2 of the fundamental 
thermal noise limit. 


PROTECTIVE STRUCTURES AND EQUIPMENT 


Blast/fire interaction, blast translation, 
Final report, Jul 1975—Jun 1976. Gabrielsen, B.; 
Keplan K.; Wilton, C.; Zaccor, J. (URS Research Co., San Mateo, 

(USA)). Jul 1976. Contract DAHC20-73-C-0195. 288p. 
(URS—7239-11). NTIS $9.25. 

Prepared by Scientific Service, Inc., Redwood City, Calif. 

This study reports experimental and analytical effects of the 
blast environment within structures on fires, people, and objects, and 
with toxic gases created by burning debris. The program was 
directed toward improving the knowledge of factors that can influ- 
ence the effectiveness of shelters and of other countermeasures that 
can contribute toward reduction of casualties and saving of life. The 
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experimental study of blast/fire interaction was carried out with 
long duration flow effects (resembling those from 
weapons) on flaming materials. It was found that blast 

material in the room, and on the type of materials. Lightweight 


xtinguished in portions of the room that —— 
high velocity flows; heavier materials were never totally extin- 
phe’ In four long duration tests conducted with anthropomor- 
phic dummies in room and chamber environments, it was found that 
the high velocities generated near entrances and exits (and well 
within a room in some geometries) caused objects and the mannikins 
to acquire velocities that were potentially injurious or lethal. Simple 
analytical models of wall debris translation indicated that, even at 
low overpressures, both lightweight (e.g., sheetrock) and heavy 
(masonry) walls can generate debris which is potentially casualty- 
producing. A literature search on toxic gases produced by burning 
debris (as might be found in the — of shelters) concluded that 
lethal concentrations of CO could be encountered. 


HANDLING EQUIPMENT AND PROCEDURES 


35857 (UCRL—52192) Helium and deuterium permeability in 
O-rings. Lakner, J.F. (California Univ., Livermore (USA). Law- 
rence Livermore aan 27 Oct 1976. Contract W-7405-ENG-48. 


23p. =>. NTIS $3. 

tomeric O-rings, studies were performed on Parker Seal Company 
O-rings, Nos. 2-113, 2-006, 3-904, and 3-906, all made of a nitrile 
rubber. Also included in the tests was a valve packing (Autoclave 
Engineers) encased in AE Valve 20A-2142. Permeation experiments 
were run usually in duplicate to 82.7 psi) with 
and deuterium at room temperature. The data are extrapolated 
give values for tritium. 


35858 Solution of criticality problems by Monte Carlo methods. 
Moore, J.G. (UKAEA Safety and Reliability Directorate, Culcheth, 
.). pp 73-98 of In Advances in nuclear science and technology. 
Vol. 9. Henley, E.J. (ed.). New York; Academic Press Inc. (1976). 
Included are sections on nuclear data, group nuclear data, 
le units in an array, program output, 
facilities. (TFD) 


(JAPFNR—239) Safety features of the Fuel Monitoring 
Facility for of the irradiated FBR fuels. Uematsu, K.; Ishida, 
Y.; Kobayashi, S.; Kashihara, H. (Power Reactor and Nuclear Fuel 
Development (Japan)). Aug 1976. Translation of 
IAEA-SM—209/31 . Dep. NTIS (US Sales Only) $3.50. 

Work perfrined under United States—Japanese Fast Reactor 


Exc 
a Peel Mi Fuel Monitoring Facility (FMF) is a ey facility for the 


post-irradiation examinations of fuel subassemblies from the Experi- 
mental Fast Reactor "JOYO”. The shielded enclosure for the exami- 
nation has a shielding capability of 1,000,000 Ci of 1 MeV-gamma. 
The ews features of the FMF are very important because of the 
handling of a large amount of highly irradiated plutonium fuels. 


SHIPPING CONTAINERS 
REFER ALSO TO CITATION(S) 34102, 34125 


plutonium shipping containers description of test results. Bonzon, L.L. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). Feb 1977. Contract 
EY-76-C-04-0789. 154p. (NUREG—766515). P 07;MF AO1. 

The results from tests conducted to determine the structural 
response of the LLD-1, Model 1518-6M, and FL-10 plutonium 
shipping packages when subjected to high impacts (170 to 760 
ft/sec) onto unyielding, concrete, and targets are presented. 


TRANSPORT AND STORAGE FACILITIES 
REFER ALSO TO CITATION(S) 33956, 33996, 33997, 34000, 35659 


35861 Tekhnicheskii nadzor pri stoitel’stve sistem gazoshabzhen- 
iya. (Engineering 
systems). Leningrad; Nedra (1975). 143 

The basic problems during the organization execution of 
gas transport system are examined. Soviet regulations on gas main 
specifications are tabulated. 


of large-diameter high-strength line pipe for 
pp 555-566 of In Eighth annual 
offshore technology conference. Vol. 3. Dallas; Offshore Technol- 

erence; Houston, Texas, 


Offshore 
oF May 15 May 1976). 


See CONF-760577—P3. 

The evolution of large-diameter U-O-E 
welded line pipe is discussed in relation to the changes in both steel 
meet the ever increasing demands for higher strength, better notch 
toughness, and hy nto weldability. tinued research in steel 


develo processing has resulted in a new class of -high- 
ough tortie steels that are capable of used for transmis- 
sion pipe for low-temperature environments. development of 
one of the steels for this new class of line pipe, a low-carbon, low- 
sulfur molybdenum-columbium steel, is described. The im 
strength-toughness relationship in this product is the soul of the 
combination and ag of the steel composition and con- 
trolled-rolling practice improved weldability is demonstrated 
by the results of underbead cracking tests on a number of line-pipe- 
equivalent formulas. Studies of splitting, a phenomenon that has 
in these newer control-rolled steels for line pipe, are also 
discussed. In addition, some recent work to determine the effects on 
the strength = yee of line pipe of oh ae cycles = for 
pe coa e plastic straining to w pipe is subjected 
Meld bending is described. 


35863 Sea-line laying in deep waters. Matteelli, R.; Andreuzzi, 
F.; Taddei, F. pp 695-707 of In Eighth annual - tn techno 
conference. Vol. 3. Dallas; Offshore Technology Conference (1976). 

From Offshore technology conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P3. 

The laying of sea lines, by means of a lay 
waters, requires an accurate theoretical forecast of bending 
stresses in the suspended s In order to maintain the stress 
between a maximum allowable value, it is necessary to know the 
traction to be maintained applied to the sea line by the tensioner. In 
the mathematical model of the laying in deep waters neither the 
large deformations nor the large displacements can be neglected. 
Therefore, the equilibrium configuration is the solution of a nonlin- 
ear integrodifferential equation with idoneous boundary conditions. 
The resolutive technique of this equation has involved a reformula- 
tion of the problem, namely, finally the solution of a nonlinear 
integral equations system. The pom nce of currents involves a de- 
flection of the elastic line from the laying vertical plane and then the 
calculation of its tridimensional equilibrium cenlidendtion. In practi- 
cal cases, the traction applied by tensioner contains the lection 
between small values with respect to the launching span length. 
Therefore, it has been obvious to construct the tridimensional math- 
ematical model by properly combining the previous model in lar; 
deformations for vertical projection with a small deformations 
for the horizontal projection of the elastic line. Meteorological and 
environmental conditions can require the carrying out of abandon- 
ment = (and subsequent recovery) of the sea line. There- 

fore, it been necessary to have a calculation instrument to verify 
that no unacceptable bending stresses occur during any — of the 
operation, acting on control ; the traction to be applied 
and the abandoned cable len 
35864 Procedure for regulating deep-sea pipeline laying 
ations in adverse sea states. Kawase, K.; Sekita, K.; Taniyama, M. 
709-720 of In Eighth annual offshore technology conference. Vol. 3. 
Dallas; Offshore Technology Conference (1976). 

From Offshore technolo; ogy conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P3. 

In order to help establish procedures for the design and 
installation of deep-sea pipelines 45 the lay- a method, the dy- 
namic behavior characteristics of the stinger the pipeline being 
laid were theoretically analyzed, and their survival conditions were 
determined with prevailing sea conditions and lay-barge motions 
taken into account. Further, these theoretically determined dynamic 
behavior characteristics were proved to be true by both laboratory 
model tests and field measurements taken at an offshore installation 
site. These data were used to propose a procedure for regulating 
deep-sea pipeline-laying operations in adverse sea states. 


in deep 


35865 Propagating buckle arrestors for offshore pipelines. Johns, 
T.G.; Mesloh, R.E.; Sorenson, J.E. (Battelle Columbus Labs., OH). 
721-730 of In 0 of In Eighth annual offshore technology conference. Vol. 
F Dallas; Offshore Technology Conference (1976). 
Offshore conference; Houston, Texas, 
United States of America =" (3 May 1976). 
See CONF-760577—P3 
When an underwater pipeline is buckled in the presence of 
sufficient external pressure, a propagating buckle is initiated, and the 
buckle front will propagate along the pipeline until a region of much 
less external pressure is reached. This paper describes the results of 
tal research on methods of arresting the advancement of a 
propagating buckle along the pipeline. The arresting capacities of 
three types of buckle arrestors conceived during this program, free- 
ring, welded-ring, and heavy-walled section arrestors, are described 
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sented. 


35866 Development of an unmanned deepwater pipeline repair 
system. Bline, D.B.; McDonald, W.M. pp 731-739 of In Eighth 
annual offshore technology conference. Vol. 3. Dallas; Offshore 
Technology Conference (1976). 

From Offshore rey. conference; Houston, Texas, 
United States of America yy (3 May 1976). 

See CONF-760577—P3 

A pipeline repair system has been designed for performing all 
tasks required to locate, assess, and repair damage to pipelines in 
water depths beyond diver capability. Trade-off studies indicate that 
the system is also applicable for water depths within diver capability. 
A cooperative industry development program sponsored both the 
detailed preliminary design for the entire system and detailed fabri- 
cation level design of critical components. Critical components have 
or will undergo model and prototype testing. The system is designed 
to be able to perform such activities as soil excavation, pipe-coating 
removal, pipe cutting, end preparation, and transport and positioning 
of replacement sections. The technology to implement these activi- 
ties constitutes a significant advance in offshore pipeline repair 
technology when combined into a single system. 


35867 Fracture mechanics approach to nonoverlapping tubular K- 
joint fatigue life prediction. Pan, R.B.; Plummer, F.B. pp 317-331 of 
In Eighth annual offshore technology conference. Vol. 3. Dallas; 
Offshore Technology Conference (1976). 

From Offshore technology conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P3. 

A technique for predicting the fatigue life of axially loaded 
nonoverlapping tubular K-joints has been developed using fracture 
mechanics. This method relies on an experimentally determined 
stress intensity factor K/sub I/. In this application K/sub I/ was 
derived from fatigue data and the corresponding crack growth 
records of six tubular joint tests. The expression is general and has 
been verified by comparing predicted fatigue lives with the results of 
eight sets of published nonoverlapping K-joint data. This method of 
predicting fatigue life could be extended to other types of joints, if 


suitable experimental data is available for derivation of stress intensi- 


ty factors. This work has provided an improvement in offshore 
tubular joint fatigue technology through the use of fracture mechan- 
ics techniques. Small specimen fatigue crack growth data can now 
be used to estimate the fatigue crack propagation life of full-scale 
tubular K-joints. Effects such as random load histories, corrosive 
environment and other important factors known to affect fatigue life 
can be incorporated in a more direct manner. Fracture mechanics 
principles can also benefit conventional fatigue analysis by providing 
a means of generating appropriate S-N curves for specific applica- 
tions. This type of life prediction appears to be less prone to the 
large scatter that typically characterizes tubular joint S—N results. 


MINING AND DRILLING EQUIPMENT AND FACILITIES 
REFER ALSO TO CITATION(S) 33866, 33896 


35868 (PB—252020) A conceptual design and feasibility study of 
a variable wall mining machine. Final report Jun 1973—Aug 1974. 
Kelley, J.H.; Bianchi, L. (Urbdata Associates, Inc., Greensburg, Pa. 
rare Mine Research Div.). Aug 1974. Contract H0232068. 171p. 

The contractor examined L.T. White’s Patent No. 3524680 
and, finding it in need of engineering refinements, proceeded with a 
conceptual design of a variable wall mining machine. The contractor 
then proceeded to assess the feasibility of the variable wall mining 
machine measured against the criteria specified by the U.S. Bureau 
of Mines. The feasibility was judged from a physical aspect, a health 
and safety aspect, and an economic aspect. The variable wall mining 
machine was judged to be feasible on all three aspects provided that 
certain specified practices were adopted. (GRA) 


35869 Fluid leak-off under dynamic and static conditions utilizing 
the same equipment. Sinha, B.K. Dallas; American Inst. of Misi 
Metallurgical, and Petroleum Engineers (1976). 8p. (CO CONE. 
761008— 103). 

From 51. annual meeting of the Society of Petroleum Engi- 
one. Orleans, Louisiana, United States of America (USA) (3 

t 

Previous studies have indicated a substantial difference in 
fluid leak-off behavior of fracturing fluids under dynamic and static 
conditions. The present study is an attempt to determine the factors 
that contribute to this difference and to improve the ability to 
predict fluid leak-off behavior of well completion fluids. This paper 
describes two equipment designs developed and results obtained by 
using this equipment to test several types of fracturing fluids. For a 
given fluid there ap; to be an optimum fluid velocity along the 


core surface for minimum leak-off. Contrary to previous studies, 
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fluid leak-off under dynamic conditions is usually less than or 
ual to that obtained under static conditions. This 


approximately 
may be attributed to the quick, effective — or plugging of pores 
on the core surface by correct size of particles. Particles that 


may cause bridging (thus, inefficient sealing) are removed from the 
core surface by vity action or fluid motion in the equipment 
described. Leak-off behavior of fluids in the two yr ee designs 
described depends upon whether the test fluid falls the catego- 
ry of gel, suspension, or colloid. 


35870 geologorazvedochnykh skvazhin. (Drilling geologi- 
cal wells). Yushkov, A.S.; Serik, E.L. Moscow; Nedra 
(1976). 288p. 


Data on the techniques and technology for all forms of 
geological exploratory wells are reported. Special attention is given 
to methods of obtaining quantitative samples of useful deposits, 
directional drilling and coring, hydrogeological studies, and plan- 
ning drilling operations. The drilling techniques and technology are 
described with consideration of the modern requirements for sample 
recovery and well logging. 


35871 Method for laser drilling subterranean earth formations. 
Shuck, L.Z. (to Energy Research and Development Administration). 
US Patent 3,977,478. 31 Aug 1976. Filed date 20 Oct 1975. 4p. 

PAT-APPL-624,029. 

Laser drilling of subterranean earth formations is efficiently 
accomplished by directing a collimated laser beam into a bore hole 
in registry with the earth formation and transversely directing the 
laser beam into the earth formation with a suitable reflector. In 
accordance with the present invention, the bore hole is highly 
‘ormation the high pressure gas forces the fluids resulting from the 
drilling operation into fissures and pores surrounding the laser- 
drilled bore so as to inhibit deleterious occlusion of the laser beam. 
Also, the laser beam may be dynamically programmed with some 
time dependent wave form, e.g., pulsed, to thermally shock the earth 
for forming or fluid-receiving fissures in the 

re. 


35872 Raise drill with replaceable stem. Dixon, R.L.; Allison, 
R.E. (to Smith International, Inc.). US Patent 4,007, 799. 15 Feb 
1977. Filed date 7 Jul 1975. 8p. 

A raise type of earth boring drill is described in which the 
cutter assembly is detachably secured to the drive stem to permit 
replacement of the stem. The stem slidably engages a central 
ing in the cutter assembly, the cutter assembly engaging a shoulder 
on the stem which carries axial loads in the drill. The cutter 
assembly is detachably anchored by a plurality of bolts to a torque 
plate attached to the end of the stem for transmitting torque load to 
- — assembly, the bolts clamping the cutter assembly against 


LASERS 
REFER ALSO TO CITATION(S) 35871, 36020, 36706, 36828 


35873 (AD-A—026295) Optical pumping of molecular gases. 
Annual report 1 Apr 1975—31 Mar 1976. Byer, R.L. (Stanford Univ., 
Calif. (USA). Edward L. Ginzton Lab.). Fog 1976. Contract 
F44620-74-C-0039. 38p. (GL—2562). NTIS $4.00. 
Optical pumping studies of Na? were complted, and optical 
ping studies of CO and Hg’. Optical pumping of Na’ shows that 
it is potentially an interesting quasi tunable, high gain dimer laser in 
the .52 to .81 micrometer spectra range. The results show that Na? 
could possibly be pumped by a flashlamp or an electrical discharge. 
Measurements on optically pumping Hg? show that 2mJ of .266 
micrometer — is needed to achieve rpg og the .33 
micrometer band. Experiments are in progress to achieve lasing in 
Hg?. (Author) (GRA) 


35874 (AD-A—027876) Generation of coherent vuv and soft x- 
rays. Semiannual report no. 2, 1 Jan—30 Jun 1976. Harris, S.E.; 
Young, J.F. (Stanford Univ., Calif. (USA). Center for Materials 
Research). Jul 1976. Contract N00014-75-C-1175,. 27p. (CMR—76- 
10;GL—2594). NTIS $4.00. 

Includes Appendix A, Rept. no. —— 

Progress is reported on a program to generate coherent 
vacuum ultraviolet and soft x-ray radiation. During this reporting 
ge ee efforts were concentrated on three frequency summing in 

e. S of the feasibility of using optically induced energy 
exchange collisions for short wavelength lasers was suspended in 
order to concentrate our efforts on the generation scheme. 
In addition, it is no longer believed that the previously reported 

Details of the difficuly are given in A A, the text 
of a paper presented at the International erence on Tunable 
Lasers and Applications. Further effort at demonstrating the effect is 
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continuing under the Office of Naval Research and the U.S. Energy 
Research and Development Administration sponsorship. 


35875 (AD-A—028235) Short-period earthquake coda 

function of geology and system response. Technical report. Blandford, 
R.R.; Sweetser, E.I. (Teledyne Geotech, Alexandria, Va. (USA). 
Seismic Data Lab.). 7 Oct 1975. Contracts F08606-76-C-0004;ARPA 
Order-2551. 35p. (SDAC-TR—75-10). NTIS $4.00. 

Measurements of short-period records from 33 earthquakes 
show that some Long Range Seismic Measurement (LRSM) stations 
have high levels of coda as compared to maximum motion, and that 
reverberation between successive coda maxima is less at stations 
overlying a low Q mantle than at those overlying a Q mantle. The 
differences are 0.1-0.2, and 0.1 magnitude units respectively. For 
times greater than 1 or 2 minutes into the coda, minimal coda levels 
are typically 0.3 magnitude units less than the maxima. Comparison 
with work by Filson shows that use of the maximum coda represen- 
tation could to sub 40 the 
capability for mixed events for times greater than 2 minutes. There 
seems to be no difference in coda shape measurements made on data 
recorded at WWSSN or LRSM pone (Author) (GRA) 


35876 (AD-A—028835) Electrically excited D2-DF transfer 
laser. Final report. Nelson, L.Y.; Byron, S.R.; Pindroh, A.L. (Math- 
ematical Sciences Northwest, Inc., Bellevue, Wash. (USA)). 26 Mar 
1975. Contract DAAHO1-74-C-0618. 87p. (MSNW—75-126-1). 
NTIS $5.00. 

Results are described of a 9-month program directed toward 
further understanding of the DF electric discharge laser operating in 
the 3.8 to 4.1 micrometer spectral region. Previous work at this 
laboratory established the first observation of laser emission from the 
DF molecule excited directly by an electron beam stabilized electric 
discharge. oe present program a detailed kinetics model of 
the DE electric harge laser has been developed, and line-by-line 
measurements of the small signal ——_ and absorption oma the 
— power have been made. ect of DF electron attach- 

t has also been determined. It was found that the small signal 
optical gain observed in DF mixtures is a factor of about 4 smaller 

that obtained in HF gas mixtures under co ig condi- 
tions. For this reason, and because of the rapid V-T decay rate of 
DF, the output power obtained from DF in an electron beam 
stabilized electric discharge is tay low at practical values of elec- 
tron beam current density; the overall electrical to laser energy 
conversion efficiency observed was less than 0.05 percent. 


35877 (AD-A—029451) beer and physics of infrared and 
point contact diodes. Semiannual technical report No. 4, 1 November 
1975—30 April 1976. Javan, A. (Massachusetts Inst. of Tech., Cam- 
bridge (USA). ore of Physics). 9 Jun 1976. Contract F19628-74-C- 


0182. 
Mar 76, AD-A—025330. 
A 


tors have been MOM (ta are 

ments are gress on tungsten on nickel! it contact 
diodes to their effective antenna resistance polat contact 
length. is varied by whisker 
pressure response is with respect to w orienta- 
tion in the focused laser beam. 


High-power LOC lasers: synthesis 


. (RCA Labs., Pri " 
Couiens F33615-74-C-1016. 48p. (PRRL—75-CR-1). NTIS $4.00. 
Heteroj laser diodes of GaAs and (AlGa)As have 


resulting 


fom excesive optical tu ity 
other hand, operate at low 
require low threshold current 
Sblems. The beam diver- 
to reduce the size of 


em Bea The cw lasers, on the 
els (tens of milliwatts) and 
densities to minimize thermal dissipation 
optical 


(IPP—IV/88) Estimation of the bleaching 
iodine laser. Witte, . (Max-Planck-Institut fuer 


3679 
ls Only F.R.)). Jun 1976. 24p. (In German). 


final amplifiers of high ener, i estigation. 
It is shown that the ratio o 
energy released in the oscillator mode. 


and absorbers. Schappert, G.T. aa ot 


an am lifer of gain and length 

and T2/al for an absorber of loss t 1 and length L. Once 

saturation sets in, general analytical results are no longer possible 

t in the Tz yields 0, or rate equation limit. However, combining 

the finite T2 small signals results with the rate equation results one 

can estimate risetime effects. Coherent effects, such as 7 pulses and 

self induced transparency have not yet found applications in high 
power, high pressure gas lasers. 


35881 (N—76-23558) Theory of low transitions in CO discharge 
lasers. Sidney, B.D.; Mcinuille, R.M.; Smith, N.S.; Hassan, H.A. 
(National Aeronautics and Space Administration, Station, 
Va. (USA). Langley Research — May 1976. 70p. (NASA-TN- 
D—8181;L—10589). NTIS $4.50. 

A self consistent theoretical model which couples the elec- 
tron and heavy particle finite rate kinetics with the optical and fluid 
dynamic processes has been employed to identify the various param- 
eters and explain the mechanism responsible for producing low lying 
transitions in slow flowing CO lasers. It is found that lasing on low 
lying transitions can be achieved at low temperatures for low 
pressures (or low flow rates) 5 pony with high partial pressures of 
the He and N® The role of N* has been identi 
responsible for reducing the electron temperature to a range where 
the transfer of electrical power to the lower vibrational modes of 
CO is optimum. (Author) (GRA) 


35882 (PB—254249) Quality control 
with the federal laser product standard. Technical report. 
(Bureau of Radiological Health, Rockville, Md. (USA)). Mar 1976. 
28p. (DHEW/PUBL/FDA 76/8036) NTIS $4.00. 

General principles and practices for the administration and 
conduction of a program of quality control for the manufacture of 
lasers and products containing lasers are presented for guidance in 
peer rograms to assure compliance with the Federal Perfor- 

for Laser Products. The areas of adminis- 

recordkeeping; testing | uring and after produc- 
tion; measuring instruments selection and calibration criteria; sam- 
pling criteria and sales and service information are treated in relation 
to performance and informational requirements of the standard. 


35883 (PB—254254) Tabulated values of 
limits for laser products. (Bureau of Radiol 
Mar 1976. Sip. (DHEW 


Md. 

The Federal performance standard for laser products (2 
tured on provides for the 


accessible emission 
Health, Rockville, 
L/FDA—76/8029). 


35884 pp 489-578) Quantum electronics re- 
search. Mar 197 


NEERING 
Garc hin 
difference - here called -_ losses_and _ in_case of 
29p. _. (US Sales Only). 
12 refs.; with figs. 
This report reviews some of the basic considerations which 
determine temporal pulse characteristics in amplifiers and absorbers. 
To concentrate on analytical results, the amplification or absorption 
of a is worked out in detail. It is shown that in the small 
dye laser room to the diode testing area. Additional lead on aiumi- 
num diodes were evaluated at liquid helium temperature. An oxida- 
tion study was conducted on nickel which demonstrated that 400 
micrometer from 100 ohms 1 can 
mode con’ 
me increasingly sophisticated structures fabrica’ y liquid- 
phase — (LP. if Because of progress made both in the technol- 
ogy and in the theoretical understanding of laser diodes, it is now 
for each class are a function of the wavelength and emission duration 
room temperature and in diodes capable of reliable continuous room- and are listed in specified tables. The Bureau of Radiological Health 
temperature operation. Both t of devices require low thermal has computed the values of these limits at selected wavelengths and 
and electrical resistance but pond requirements differ. The high- sampling intervals using the formulas in the tables. The computed 
need not have very low threshold current results are presented in tabular form. 
In Laser program annual report, 1975. 
Efficiency measurements in the rare gas excimers show that 
up to 50 percent of the energy deposited in a a rare es 
In this final report, we by an electron beam can be converted to excimer fluorescence. The 
discuss techniques used to achieve the control of material parameters production kinetics and radiative properties of rare gas oxide ex- 
of state-of-the-art high-power laser diodes with particular emphasis cimers have been explored and show that short pulse lasers near | ; 
on the question of radiation pattern control. percent efficiency with energy storage of 10 J/liter can be construct- 
ed. The rare gas-halogen and dihalogen systems have been explored 
losses of the as a class of efficient radiators to complement the rare gas excimers. 
physik, A Brz laser at 292 nm has been demonstrated, and XeBr fluorescence 
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efficiency of 11 percent has been measured. An XeBr excimer- 

pumped atomic iodine laser has been demonstrated, and the systems 
Seuuldestines involved in scaling atomic iodine lasers to large sizes 
have been identified and are discussed. Oxygen, sulfur, and selenium 
have been analyzed as candidates for an optically pumped, visible 
energy storage laser. The physical and radiative pro Fable for of gas- 
eous rare earth compounds, which may for 
storage lasers, have been measured and are disc Scaling con- 
siderations have been identified for drivers for sain electron-beam- 
pumped lasers. Theoretical studies bearing on an understanding of 
the basic atomic and molecular physics which must be understood 
for laser development and isotope separation projects have been 
carried out. These include efforts to develop a theoretical under- 
standing rare-gas halogen structure and kinetics, copper vapor laser 
— electron interactions such as dissociative attachment, and 
other areas. 


35885 (UCRL—74024) Multi-level pulsed chemical laser model. 
Curry, B.P.; Kidder, R.E. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 11 Jul 1972. Contract W-7405-ENG-48. 
49p. Dep. NTIS $4.50. 

Short-pulsed chemical lasers are analyzed with regard to 
establishing diagnostic relations and determining limits on laser 
performance. Time dependent population inversions i 
the effects of collisional deactivation, stimulated emission, 
chemical source variation are determined using a rigorous matrix 
procedure. These inversions are combined with a radiative rate 
equation and the resulting output intensity profiles and total energy 
density are evaluated for three t of source variations: (1) con- 
stant source strength, (2) exponentially varying source ny a mm 
(3) chain reaction source. The effect of chemical cme = gig 
performance is investigated re using a positive exponential. A pd 
tive exponential is used to determine the effect of a declining free 
radical population (incomplete chain reaction) on laser performance. 
Both collisional deactivation and free radical decline are shown to 
have deleterious effects on laser output and chemical efficiency, as 
compared to earlier, more optimistic estimates. A chain reaction 
source with three body volumetric termination processes is used to 
describe as HF laser. At low pressures the laser output is a linear 
combination of the constant source and exponentially declining 
source solutions. At high pressure either an enhanced "reactive 
recombination” mechanism or formation of HF dimers causes a non- 
monotonic laser output pressure dependence similar to experimental 
observations. 


35886 Optical and micro-electronics. Volume XXIII. 
Fox, J. (ed.). Brooklyn; Polytechnic Press of the Polytechnic Insti- 
tute of New York (1975). 646p. (CONF-7404127—). $30.00. 

From Symposium on optical and acoustical micro-electronics; 
17). York, New York, United States of America (USA) (16 Apr 

Fifty-one papers were presented at the conference. The de- 
velopment and applications of optical and acoustical micro-electron- 
ics are reviewed. (MHR) 


35887 Far- chemical water lasers. Downey, G.D. Balti- 
more; Johns Hopkins Univ. (1975). 100p. University Microfilms 
Order No. 76-22,963. 

Thesis (Ph. D.). 

Two chemical, far-infrared water lasers have been produced 
by flash photolysis in a laser cavity of a hydrogen and ozone mixture 
and an oxygen, water and ozone mixture. The pulsed, laser emissions 
were studied as a function of mixture composition, total pressure, 
and flash energy. Chemical mechanisms that account for all the 
experimental observations were se 0 and confirmed by calcu- 
lations that reproduced the observed time-dependent characteristics 
of these laser pulses. 


35888 Cathode construction for long life lasers. Abbink, H.C.; 
Hostetler, J.W. (to Litton Systems, Inc.). US Patent 4,007,431. 8 Feb 
1976. Filed date 3 Feb 1975. 4p. 

A laser gyro that has a long life cathode is described. The 
laser gyro comprises a block having a plurality of lasing tubes bored 
therethrough and being angularly disposed to each other to form a 
closed path within the block. A plurality of mirrors are positioned at 
the intersection of the tubes to reflect light from one tube into the 
next. A pair of anodes are inserted into two of the lasing tubes. A 
cavity is formed within the center of the block and is connected to 
the triangular laser path via a conduit. The cavity contains a cathode 
for conducting direct current to each of the anodes. These current 
flows energize the lasing gas to create a pair of laser beams moving 
in opposite directions in the closed path. The cathode is a closed 
end, hollow cylinder made of aluminum having a layer of oxide 
formed thereon by means of anodization. The anodization process 
causes a thicker oxide layer to be formed at the sharp corners, 
irregular machines surfaces, and other high field areas Reet ia te in the 
cathode, thereby serving to limit the current and decrease the hot 
So. As a result, the cathode has a longer life cycle 

heretofore possible. 
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35889 Fast-pulsing dye laser with distributed feedback. Rubinov, 
A.N.; Efendiev, T.S.; Adamushko, A.V.; Bor, J.; Nemkovich, N.A. 
(Institute of Physics, Academy of Sciences of the Belorussian SSR, 
Minsk). Sov. Tech. Phys. Lett. (Engl. Transl.); 2: No. 8, 276-277(Aug 


1976). 

The spectra of an optically pumped dye laser with distributed 
feedback is studied with a Fabry-Perot interferometer. The pumping 
is provided by a Ne laser and a YAG: Nd*® laser operating at pulse 
repetition frequencies of 10 and 100 Hz, respectively. (AIP) 


35890 MnChk-vapor laser (energy characteristics). Isakov, V.K.; 
M.; Potapov, S.E. Sov. Tech. Phys. Lett. (Engl. Transl.); 


Kapugin, M. 
2: No. 8, 292-293(Aug 1976). 


The output power as a function of pressure and temperature is 
reported. Radiation is observed in the visible and near-IR 
regions.(AIP) 


35891 Intense superradiance of ArF, KrF, and KeF excimers in 
an electric discharge. Ishchenko, V.N.; Lisitsyn, V.N.; Razhev, A.M. 
(institute of Semiconductor Physics, ‘Siberian Branch, Academy of 
Sciences of the USSR, Novosibirsk). Sov. Tech. Phys. Lett. (Engl. 
Transl.); 2: No. 9, 327-328(Sep 1976). 
It is demonstrated that electric-discharge lasers using eximers 
of noble gases are efficiency high-power sources of coherent ultra- 
violet radiation. (AIP) 


35892 Electron-beam-pumped high-pressure CO laser. Basov, 
N.G.; Danilychev, V.A.; Ionin, A.A.; Kerimov, O.M.; Kovsh, I.B.; 
Poletaev, N.L. (P. N. Lebedev Physics Institute, Academy of Sci- 
ences of the USSR, Moscow). Sov. Tech. Phys. Lett. (Engl. Transl.); 
2: No. 9, 319-320(Sep 1976). 

The characteristics of Co:Nz laser mixtures were studied in 
the temperature range 100—200 degreeK. (AIP) 


35893 Diffraction for an optical beam. Judd, 
O.P.; Suydam, B.R. (to Energy Research and Development Admin- 
istration). US Patent 3,980,397. 14 Sep 1976. Filed date 9 May 1975. 


PAT-APPL-576,532. 

The disclosure is directed to an aperture for an optical beam 
having an irregular periphery or having perturbations imposed upon 
the periphery to decrease the diffraction effect caused by the beam 
passing through the aperture. Such apertures are particularly useful 
with high power solid state laser systems in that they minimize the 
problem of self-focusing which frequently destroys expensive com- 
ponents in such systems. 


35894 Output stabilization of a mode-locked AlG:Nd laser. Ko- 
valenko, E.S.; Mandel’, A.E. (Tomsk Institute of Automatic Control 
Systems and Electronics). Sov. Phys. - Tech. Phys. (Engl. Transl.); 21: 
No. 10, 1293(Oct 1976). 

It is demonstrated that fluctuations in the output radiation of a 
parr on laser can be suppressed by resonant modulation of the 
cavity loss. 


35895 Effect of SF; on characteristics of the N2 laser. Losev, 
V.F.; Tarasenko, V.F. (Institute of Atmospheric 2 Siberian 
Branch, Academy of Sciences of the USSR, Tomsk Sov. Phys. - 
Tech. Phys. (Engl. Transl); 21: No. 10, 1976). 

The radiation power of a pulsed Ne laser with an SFe admix- 
ture is measured as a function of both Neand SFe pressure.(AIP) 


Tunable dye laser research at U.N.E. Haydon, S.C. (Univ. 
Armidale, Australia). At. Energy Aust.; 19: No. 4, 
21-25(Oct 1976). 


Attempts to extend present tunable radiation sources into the 
wavelength region from 140 to 330 nm are pee» in the follow- 
ing areas: frequency doubling and parametric upcon 


35896 
of New E 


relation with their structures: the design of new UV dye 
laser. Rulliere, C.; Rayez, J.C. (Bordeaux-1 Univ., 33 - Talence 
(France ). Lab. de Chimie Physique A). Appl. Phys.; 11: No. 4, 377- 
382(Nov 1976). 


3 figs.; 2 tabs.; 30 refs. 

The properties of naphtyl 1,3,4 oxadiazole derivatives 
were found to be directly related to the position of the forbidden 
transition So yields'Lsub(b) of naphtalene with respect to the first 
allowed transitions. The combination of theoretical and experimental 
results allows us to predict which com are most likely to 
substituants. This approach was lied 
compounds: aNPD, BNPD, ANN BNND. 
aNBD and BNBD in the UV at 3830 A and 3758 A is reported. 


frequency mixing techniques in metal vapors, the pulsed No laser, 
tunable dye lasers for the near uv to ir spectral range, heat pipe 
ovens, and preliminary experiments. (MHR) 
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35898 Laser having improved windows. Alves, R.W.; Costich, 
‘V.R. (to Coherent Radiation). US Patent 3,993,965. 23 Nov 1976. 
Filed date 24 Feb 1975. 8p. 

A discharge tube for a gaseous laser is terminated with 
windows made o' quartz which do not fluoresce in the 
presence of high energy, visible and ultraviolet light radiation. 


35899 Influence of resonance radiation trapping on the Zeeman 
effect in a ring laser. Khromykh, A.M.; Yakushev, A.I. Sov. J. Quant. 
Electron. (Engl. Transl.); 7: No. 1, 13-17Jan 1977). 

The results are reported of a theoretical and 
investigation of the influence of resonance radiation trapping on the 
Zeeman effect in a ring laser. The experimentally observed strong 
dependence of the Zeeman beat frequency on the radiation intensity 
can be explained in a natural manner if allowance is made for the 
radiation ae. This dependence provides a convenient means for 
determining constants characterizing the influence of radiation 
trapping on the operation of gas lasers. 


35900 Numerical investigation of the influence of optical inhomo- 
of an unstable telescop- 
ic resonator. Rogov, V.S.; Rik M.M. Sov. J. Quant. Electron. 
(Engl. Transl.); 7: No. 1, 18-21(Jan 1977). 
A numerical analysis is made of the field structure in a 
ic resonator of a laser with an optically inhomo 
active medium. The amplitudes and phases of two opposite waves 
are calculated. The angular distribution diagrams are deduced for a 
variety of inhomogenities. 


35901 Phase-polarization methods for control of the frequency 
spectrum of laser radiation. Voitovich, A.P.; Pavlyushchik, A.A.; 
Panteleev, S.V. (Institute of Physics, Academy of Sciences of the 
Belorussian SSR, Minsk). Sov. J. Quant. Electron. (Engl. Transl.); 7: 
No. 1, 21-25(Jan 1977). 
A theoretical analysis is made of the methods for control of 
o> Soe cy spectrum of laser radiation on the basis of conversion 
of the frequency dependence of the refractive index of the active 
medium into the frequency dependence of the losses. The conversion 
; made by rotation of the — of polarization (Faraday = or 
ps phase anisotropy established in the active medium. The fo 
of the Jones matrices is used to obtain the dependence of the losses 
on the angle of rotation of the plane of polarization or on the degree 
of ge anisotropy in some specific cases. A calculation is reported 
of the frequency dependence of the losses within the Voigt gain 
file with specific parameters. Experimental results obtained for 
ie—Ne lasers emitting at A=3.39 and 0.63 support the usefulness 
of these methods in frequency selection and narrowing of the 
emission spectrum. 


35902 Transient processes in 
resonators. Golubeva, N.S.; Krinitsyna, 
Rozhdestvin, V.I. (E.N. Bauman Hi Technological Co! 
mn Sov. J. Quant. Electron. (Engl. Transl.); 7: No. 1, 25-29(Sdh 


resonator is analyzed by solving numerically the integral equation 
for an open resonator using information on the state of the" active 
medium. A study is made of the way in which the a and 
spatial characteristics of the output radiation are affected a ee. 
oun of the excitation of the active medium and nonuniformity of 

depletion of the population inversion in a transverse cross section 
during stimulated emission. It is shown, that in contrast to lasers 
with stable resonators, for certain parameters of an unstable resona- 
tor it is possible to obtain output radiation which has characteristics 
close to those of single-mode emission. 


35903 High-efficiency laser emitting short pulses and pumped by 
coaxial flashlamp. Zholobov, E.F.; Zenkov, D.1.; Pavolvskii, A.L; 
Romanenko, N.V.; Sukhanov, L.V.; Tikhonov, A.I. Sov. J. Quant. 
Electron. (Engl. Transl); 7: No. 1, 63-67(Jan 1977). 

An ex tal investigation was made of the characteristics 
laser pumped by this lamp. The use of such a lamp in pumping an 
active element 45 mm in iameter and 920 mm long made it possible 
to obtain laser pulses of 250 psec duration and 660 J energy with an 
efficiency of 3.3%. Increase of the pulse duration raised the maxi- 

and efficiency. 


lasers with unstable 
L.F.; Orbachevskii, L.S.; 


parameters of a laser with an 
resonator. ; Rogov, V.S.; Rumyantsev, A.S. 
nt. Electron. (Engl. Transl); 7: No. 1, 74-77(Jan 1977). 
energy characteristics of a three-dimensional solid-state 

laser with a telescopic resonator are investigated by solvi 
cally the radiative transfer equations and the population inversion 
equation. It is assumed that external pumping “_ the active medium is 
strongly inhomogeneous inside the resonator. The optimal values of 
—_ gain and reflection coefficient, ensuring the maximum output, are 


35905 Possibility of increasing the brightness of optical radiation 
emitted from a Raman laser pumped by wide-band radiation. Orlov, 


V.K.; Gerasimov, V.B.; Gerasimova, S.A.; Zemskov, E.M. Sov. J. 
Quant. Electron. (Engl. Transl.); 7: No. 1, 79-80(Jan 1977). 

It is shown that efficient conversion of wide-band 
the angular divergence below that of the pump radiation. 


Investigation of a laser utilizing self-terminating transi- 
tions in europium atoms and ions. Bokhan, P.A.; Klimkin, V.M.; 
Prokop’ev, V.E.; Solomonov, V.I. (Institute of Atmospheric Optics, 
Siberian Division, Academy of Sciences of the USSR, Tomsk). Sov. 
J. Quant. Electron. (Engl. Transl); 7: No. 1, 81-82(Jan 1977). 

An investigation was made of the time and energy character- 
istics of a self-terminating (cyclic) laser utilizing europium atoms 
and ions and operating in a periodic self-heating regime. The active 
medium was excited by a system based on the Blumlein circuit. The 
total average radiation 
atthe optimal (¥=10 

in diameter and 46 cm long. The total average radiation power of the 


charge in XeCl (A: = 3081.6 A, ean 3079.2 A) was observed for the 
first time. The emission spectra of the lasers were determined and 


laser pulses was 15, 10, and 17 nsec for - 
XeCl, and KrF lasers, respectively. 


ulygin. .; Kap 
Opt. Spectrosc. (USSR) (Engl. Transl.); 1, ”84-88(Jan 1977). 
‘A method is discussed for stabilizing laser radiation in the 
matched with the frequency of an active or passive quantum fre- 
quency standard in the microwave region. Experimental data are 
given for the synchronization of radiation from an He—Ne laser (A 
= 0.6328 Fd with the standard signal from a passive atomic-beam 
— uency standard in the region. In order to stabilize the 
optical frequency of a laser operating in a two-frequency lasing 
regime with a frequency difference of longitudinal modes v 2, the 
i ive properties of its active medium were used. In order to 
the frequency in the microwave region a quantum standard 
was used in which the frequency discriminator was an atomic-beam 
with a beam of **°Cs atoms and standard o- 


radio-spectroscope wi 
transition F, m/sub F/ (4,0) — (3,0). The o-transition frequency 2: 


served as a reference signal in an automatic tuning system for the 
laser radiation frequency v2. The relative short-term frequency 
instability obtained for the laser radiation was 1.5 x 10~™ over 1 min 
(tau=10 sec) while the long-term stability was 0.8 x 10'° over 4 h. 


35909 Cross section of the *I::/2—‘ls/2 laser transition in Er** 
ions in yttrium—erbium—aluminum garnet crystals. Zharikov, E.V.; 
Zhekov, V.I.; Murina, T.M.; Osiko, V.V.; Timoshechkin, M.L; 
Shcherbakov, LA. (P. N. Lebedev wy ‘Institute, Academy of 
Sciences of the USSR, Moscow). Sov. J. Quant. Electron. (Engl. 
Transl.); 7: No. 1, 117-119(Jan 1977). 
by the and *Ii1/2—‘hs/2 transi- 
ions in (Y:/sub hyphen x/Er/sub x/)sAlsOx2 crystals. 
The cross section of the *l:/2—‘*lis/2 (X2—Ye) stimulated emission 
transition was measured. The concentration dependences of the 
absolute quantum efficiencies of the luminescence from the ‘*h/2 
and “Is/s levels were obtained. 
mirror on a solid-state laser 


35910 Fabrication of a self. 

for filamentation. Krupka, D.C. (to Bell Telephone Labs., 

Inc.). US Patent 4,001,719. 4 Jan 1977. Filed date 13 Aug 1975. 8p. 
A very small high-reflectivity mirror surrounded by a low- 

reflectivity region is fabricated in a self-aligned manner directly on 

one of the output faces of a stripe-geometry solid-state laser. The 

phenomenon known as filamentation is thereby effectively con- 


35911 Fluorine generating formulation for use in chemical lasers. 
Channell, R.E.; O’Pray, J.E.; Roberto, F.Q. (to Secretary of the Air 
Force). US Patent 4,001,136. 4 Jan tha 1 Jul 1975. 6p. 

A solid propellant, gas generating ‘orm’ ‘or 
use in providing gaseous reactants to a chemical laser formula- 
tion comprises a compressed powdered mixture of perfluoroammon- 


35912 Fluorine generating solid formulation for use in chemical 
lasers. O'Pray, J.E.; Channell, R.E.; Roberto, F.Q. (to Secretary of 


ENGINEERING 3681 
; 35907 Excimer ultraviolet gas-discharge XeF, XeCl, and KrF 
. lasers. Kudryavtsev, Y.A.; Kuz'mina, N.P. (Institute of Spectros- 
copy, Academy of Sciences of the USSR, Moscow). Sov. J. Quant. 
Electron. (Engl. Transl.); 7: No. 1, 131-133(Jan 1977). 
Gas-discharge XeF, XeCl, and KrF lasers, emitting ultravio- 
5 mJ 
eF, 
35908 of laser radiation with a 
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—_ US Patent 4,001,135. 4 Jan 1977. Filed date 1 Jul 


1975 

A solid fluorine generating composition is described for use in 
hydrocarbon or fluorohydrocarbon polymer. 


35913 Laser solar cell apparatus. Danielmeyer, H.G.; Jeser, J.P.; 
Kruhler, W.W.; Thiemann, K.H.; Huber, G. (to Max-Planck-Gesells- 
chaft zur Forderung der Wissenschaften eV). US Patent 4,001,704. 4 
Jan 1977. cy date 25 Mar 1974, German, Federal Republic of 
(F.R. Germany). 

fiber wherein the pump light is directed transversely to the surface 
of the layer or fiber is described. A transparent substrate is provided 
underneath the layer or fiber and a solar cell is provided in light 
the opposite side of the substrate 


35914 Device for treating a laser light pulse. Lacour, B. (to 
Compagnie Industrielle des Lasers). US Patent 4,006,426. 1 Feb 
1977. Priority date 16 Dec 1974, France. 4p. 

The invention concerns a device for treating a laser light 
pulse and comprises, aligned successively on a same axis, — q 
an optical rotator, semi-reflecting plates and a reflector. device 
can be applied to high-power lasers. 


W.; Scifres, D.R.; Burnham, R.D. (to Xerox Corp.). US Patent 
4,006,432. 1 Feb 1977. Filed date 15 Oct 1974. 6p. 

A eens diode laser is described which produces a 
highly collimated, polarized light beam perpendicular to the plane of 
the PN junction of the laser rather than through cleaved end faces in 
the plane of the PN junction. The diode laser includes a periodic 
structure which is buried at a heterojunction interface and in contact 
with a light waveguide layer. The periodic structure acts to produce 
the feedback necessary for lasing. If the spacing of the of the 
periodic structure are an integer number of wavelengths of the light 
photons produced in the laser, the light beam exits at an angle 
perpendicular to the plane of the PN junction. If a tooth spacing is 
chosen that is not equal to an integer number of wavelen of the 
light photons produced in the laser, the light beam may emerge from 
the diode at an angle other than the normal with the specific angle 
determined by the particular tooth spacing. To increase output 
intensity, the ends of the laser perpendicular to the plane of the PN 
junction and parallel to the teeth of the periodic structure may be 
cleaved and coated with a highly light reflective film. 


35916 Continuous plasma laser. Fletcher, J.C.; Libby, W.F.; 
Jensen, C.A.; Wood, L.L. US Patent 4,007,430. 8 Feb 1977. Filed 
date 10 Aug 1971. 16p. 

A method and for producing intense, coherent, 
monochromatic light from a low temperature plasma are disclosed. 
The apparatus includes a housing for confining a gas at subatmos- 
pheric pressure and including a set of reflectors defining an optical 
cavity. At least one anode and cathode are positioned within the gas. 
First control means control the voltage applied to the anode and 
second control means independently control the temperature of the 
cathode. The pressure of the gas is controlled by a third control 
means. An intense monochromatic — is achieved by confining 
the gas in the housing at a controlled pre-determined reduced 
pressure, independently controlling the temperature of the electron 
emitting cathode and poly ve a predetermined controlled low volt- 
age to the anode. An intermediate mode current is drawn from the 
cathode and produces in the confined gas a region having a high 
density of metastable atomic states leading to a population inversion. 
A low temperature, high-density plasma is continuously produced in 
said region leading to laser emission between said reflectors. Intense, 
coherent monochromatic light is emitted as a result of the recombin- 
ation of ions and electrons in the plasma. 


35917 Feedback control of a laser output. Zar, J.L.; Serris, R.E. 
(to Avco Everett Research Lab., Inc.). US Patent 4,008,444. 15 Feb 
1977. Filed date 19 Jan 1976. 16p. 

A method and apparatus for producing and controlling a 
beam of radiation such as a laser beam are described. The laser beam 
issues from a gaseous working medium in a working region wherein 
directed to the gas, ionizing the gas and producing therein secondary 
electrons sufficient to support laser action, the power of the laser 
radiation is controlled by controlling the power of the electron beam 
and the electron beam power is controlled by an electrical feedback 
signal from a radiation detector that detects a fraction of the laser 
radiation. 

35918 Laser control circuit. Sell, D.D. (to Bell Telephone Labs., 
Inc.). US Patent 4,009,385. 22 Feb 1977. Filed date 22 Mar 1976. 6p 
A control circuit for an injection laser includes a driver 


circuit which applies a driving current to the laser in response to an 
deal’ A prebias circuit applies a prebias 


ERA VOL. 5-2, NO. 14 


current to the laser in response to the difference between a signal 
derived from the electical modulating signal and a signal derived 
from the laser light output. 

35919 Narrow-band interference filter and its application in a 
laser system. Mahlein, H. (to Siemens Aktiengesellschaft). US Patent 
4,009,453. 22 Feb 1977. Priority date 16 Oct 1974, German, Federal 
Republic of (F.R. Germany). 4p. 

A narrow-band interference filter comprises a plurality of 
alternating reflective dielectric layer systems arranged in a serial 
sequence in layer form on a substrate. Each system has a construc- 
tion pattern (HL)?H, and a pair of spacing layers LL is arranged 
between adjacent layer systems. An H layer has a high index of 
refraction, and an L layer has a low index of refraction, the H and L 
layers being of the same optical thickness. A plurality of absorbent 
metal layers are interposed into the layer arrangement to act asym- 
metrically in relation to the reflection of light passing through the 
layers, the metal layers having thicknesses which are less than the 
geometrical thicknesses of the layers H and L. The filter, because of 
the asymmetrical reflecticn characteristic has an infinitesimal reflec- 
tion for light passing through in one direction. For a filter interposed 
with an active laser medium within a resonator having a pair of 
reflectors, the filter forms a subsidiary resonator with one of the 
reflectors. 


35920 Modulation of diode lasers. Paoli, T.L. (Bell Telephone 
Labs., Murray Hill, NJ). Laser Focus; 13: No. 3, 54, 56-57(Mar 1977). 

The modulation characteristics of continuous wave diode 
lasers are reviewed with a view to identifying present limitations on 
their performance. Double-heterostructure diodes of gallium—alu- 
minum arsenides fabricated in a stripe geometry are stressed, because 
such . are the most developed for optical-fiber systems. 


Improved performance of fusion lasers using the imaging 
caaieiiie of multiple spatial filters. Hunt, J.T.; Renard, P.A.; Sim- 
mons, W.W. (University of California, Lawrence Livermore Labora- 
tory, P. O. Box 808, Livermore, California 94550). Appl. Opt.; 16: 
No. 4, 779-782(Apr 1977). 

A brief theoretical discussion of the use of multiple spatial 
filters to minimize self-focusing effects in laser radiation is given. 
Results of test performed with the Argus fusion laser are reported. 


35922 Construction of supported fission foils for laser excitation. 
Kerley, T.M.; McArthur, D.A.; Sasmor, D.J. (Radiation Physics 
Division 5423, Sandia Laboratories, Albuquerque, New Mexico 
87115). Rev. Sci Instrum.; 48: No. 5, 557-559(May 1977). 

A procedure is described for making smooth, durable coat- 
ings of uranium oxide (~5 jum thick) on ceramic substrates such as 
alumina and beryllia. The coatings have shown no damage after 
being excited repeatedly to ~ 10” fissions/m* with a thermal neu- 
tron pulse ~150 psec wide. The uniformity of fission fragment 
energy emission from the coatings has been measured and the 
coating structure has been studied with electron microscopy. 


35923 0.9-W Raman oscillator. Ammann, E.O.; Decker, C.D. 
(GTE Sylvania, Incorporated, Electronic Systems Group: Western 
Division, Elec! tics Organization, P. O. Box 188, Mountain 
View, California 2). J. Appl. Phys.; 48: No. 5, 1973-1975(May 


1977). 

Substantial average output powers have been achieved from a 
Raman oscillator operating at kHz pulse repetition frequencies 
(PRF’s). The Raman oscillator is composed of a lithium iodate 
crystal placed inside a Nd : YAIOs laser; feedback is provided at _ 
Stokes wavelengths by means of mirrors surrounding the crystal. In 
separate experiments, we have obtained 900-mW average output 
power from the 1.18-ym first Stokes line at a 3.2-kHz PRF, and 200 
mW average output power from the 1.31-4m second Stokes line at a 
1-kHz PRF. Pulse lengths were approximately 6 and 2 ns for the 
1.18- and 1.31-ym outputs, respectively. 


35924 Direct nuclear pumping of a *He-Xe laser. Mansfield, 
C.R.; Bird, P.F.; Davis, J.F.; Wimett, T.F.; Helmick, H.H. 
ty of California, Los Alamos Scientific Laboratory Los Alamos, 
New Mexico 87545). Appl. Phys. Lett.; 30: No. 12 640-641(15 Jun 


1977). 

Lasing of a *He-Xe laser excited by thermal neutron fluxes 
has been observed at 2.026, 3.508, and 3.652 um. The dependence of 
output wavelength on partial pressure of Xe is presented. 

35925 Ultra-violet gas laser. Hernqvist, K.G. (to RCA Corp.). 
US Patent 4,008,445. 15 Sep 1977. Filed date 4 Sep 1975. 4p. 

A gas laser tube has two regions, one characterized by a high 
electron temperature and the other by a low electron temperature. 
Included in the tube is means for establishing a space double sheath 
to separate the two regions. A mirror is located at each end of the 
region of low electron temperature. 
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HEAT TRANSFER AND FLUID FLOW 
REFER ALSO TO ow 34078, 34477, 34487, 34582, 


34890, 35513, 35828, 35834, 3583. 
35926 a. Limit modeling of thermal turbulence 
U Pro R. ws ). f Engineering). 
niv., vidence, R.I. A). Dept. o' i 
Contracts N00014-76-C-0154;N00014-67-A-0191-0021. 37p. NTIS 


$4.00 

A new, relatively simple, rational, and viable theory of phen- 
omenological thermal turbulence occurring in incident unstably 
stratified fluid flows is discussed. The subject of stratified flow has 
consisted largely of the study of stably stratified incident flows and 
of unstable thermal convection of a fluid heated from below with no 
incident flow. The new turbulence theory is intermediate in com- 
plexity between the turbulent eddy-transport theory and the very 
complex generic theory known as ‘turbulence modeling’. The 
method is called ‘a limit theory of phenomenological th turbu- 
lence modeling’; based on a system of plausibly large and small 
parameters, it is more suitable in many applications w the said 
parameters behave as required; moreover, the theory lends itself to 
systematic improvement. The research consists of a study of turbu- 
lent cellular flow due to an unstable temperature stratification under- 
neath a flow with a stable temperature stratification. These two 
layers are ted by an interface whose detailed structure is a 
= boun layer. The turbulent thermal convection below 
uffets the upper layer by means of ‘penetrative convection’ and 
heats the upper layer at the interface because the turbulent heat flux 
mechanism must switch off. The etrative convection and heat 
switch must amount to a ‘heat engine’ whereby the rate of work of 
thermal origin is done on the woe ge of the upper layer. This power 
source can then produce internal, surface, and Kelvin-Helmholtz 

waves. 


G.m.b.h.). German(FRG) Patent 2,160,240/C/. 6 1975. 2p. (In 
German). 

2 figs. 

The heat exchanger consists of a graphite block with 
of crossing channels which heat exchanging fluids flow throu, 
The channels for the first fluid are positioned in double rows and the 
channels for the second fluid are in single rows. The channels 
positioned in double rows form a net of equal sided triangles. The 
distance between each channel and its neighboring channel in the 
single rows is constant. 


35928 Plate heat exchanger. Nasser el Din, G.; Waldmann, H. 
(to Linde A.G.). German(FRG) Patent 1 "930,347/C/, 20 Mar 1975. 
6p. (In 

gs. 

A plate heat exchanger is described. It consists mainly of 
wave-like sheet metal plates, whose edges are alternately sealed with 
= or the other of its neighboring sheet metal plates, respectively. 

beg! late heat exchanger is constructed as an evaporation condens- 
sheet metal plate package is inclosed by a cylindrical 
+ oA A very economical use of the heat transfer surface is 
condensation film display burst fins. Through this measure the 
accumulation of condensation film on the condensation side of the 
heat transfer surface is prevented and the condensation is continu- 
ously removed in a fast manner from the condensation surface. This 
leads to a favorable influence on the service and condition of the 
heat transfer. 


E.N. (to Baltimore Aircoil Inc.). German(FRG) Patent 
20 Mar 1975. 4p. 


The invention described concerns an ive heat ex- 
changer with jets positioned in the air-intake area for spraying water 
and a jet regulator. By means of the regulator the expelled spray 
from the jets can be altered, which results in a change of heat 
exchange capacity. Thus the cooling capacity can be adjusted to the 
desired or needed coojing very simply and in a relatively exact 


the air-intake falling to an unallowable level. 


35930 Steam heated heat exchanger. Muth, H. (to Bertrams (H.) 
A.G.). ee Patent 2,345,243/A/. 27 Mar 1975. 9p. (In 


2 figs. 


wer vapor eam and condematon pipes poston 
steam and condensation pipelines positioned 
i cross-section over 


section over the rest of their iength. Therefore, a larger cross-section 
is available in the vapor area and a decreased cross-section is 
available in the condensation area. The invention takes as a basis the 
surface while retaining the present construction. 


35931 Heat exchanger. Anderson, G.A.; Burne, F.A.; — 
N.O.; McFadden, E.L. (to Olin Corp.).. German(FRG) Patent 
2,348,238/A/. 27 Mar isms 25p. (In German). 


consists of s number of pipes in which's' primary fluid flows. The 
covers the pipe construction and in which a second fluid flows. The 
pipe system is joined to the housing only at one point and can 
expand or contract in length according to the heat fluctuation 
without transferring this stress to the housing or the pipes. 


35932 Regenerative heat J.O.P. (to British 
Leyland Truck and Bus Div, Ltd.) G) Patent 2,225,389/ 
1975. 4p. (In German). 


A regenerative heat exchanger for the transfer of heat be- 
tween two separate streams of gaseous media is described. The heat 
transfer takes place through a rotating ceramic disk. In a a Any nd 
angular crevice between the outer circumference of the ceramic 
and a coaxial metallic drive ring which surrounds it are positioned, 
at radial intervals, a number of radial working pressure springs, 
which transfer the power from the drive ring to the disk. Truncated 
cone springs serve as pressure springs. 

35933 Method for production of a plate heat 
Trautzsch, G.; elganz, D. (to Licentia Patent-Verwal 
G.m.b.H.). Patent 2,405,569/A/. 7 Aug 1975. 7p. 
German). 

2 figs. 

The invention concerns a method for the uction of a 
plate heat exchanger with a package of heat er plates which 
display recesses on their flat sides that form current c Is. The 
recesses are produced, according to invention specifications, by 
chemical removal. The shape of these recesses can be determined by 
the aid of a protective film applied in advance, which is producible 

i plates are y jo together. Throu 
chemical removal sulle wall: thicknesses are attained wih are 

iter. 


Heat exchanger. Huber, J. (to Linde A.G.). 
German(FRG) Patent 1,751,374/C/. 16 Oct 1975. 4p. (In German). 


fluids, with similarly wave-formed sheet metal plates that are each 
displaced one half wavelength and stacked upon each other. The 
formation stacks. Neighboring plates are welded together pairwise to 
edges which run parallel to main current flow direction. The 
space between the level sheet metal plates and the cylindrical 
housing is filled with pressure gas. 


35935 Heat exchanger with dirt separator for the use of the heat 
energy of waste water. German(FRG) Patent 2,419,479/A/. 13 Nov 
1975. rs (In German). 


Ww |-known heat exchanger systems consist of separate heat 
exchangers and dirt separators. In the case here in question both 
devices form a unit. A finned tube heat exchanger is positioned in 
tor and is given extra protection through 
deflection sheets. ety overflow is supplied so that no residue 


35936 Mass transfer from swarms of bubbles or drops with 
chemical reactions in continuous phase. V.D.; Steinberg, M. 
ee Upton, NY). AIChE J.; "22: No. 5, 925- 
927(Sep 1976). 

problem of mass transfer from swarms of bubbles with 
chemical reactions is analyzed, and a bubble mass transfer system is 
investigated experimentally. (LCL) 


35937 State changes of real gases and liquids flowing through 
piping. Sandner, H. (Technische Univ. Muenchen (Germany, F.R.). 
Lehrstuhl fuer Thermodynamik). Brennst.-Waerme-Kraft; 28: No. 12, 
463-470(Dec 1976). (In German). 

2 figs.; 1 tab.; 5 refs. 

The calculation of state changes of fluids flowing 
pipes is mostly shown only under greatly a > 
eee ae uid properties and the course of the flowing process. 
A method of calculation is developed that can be applied to all fluids 
which are not subject to a change of phase during the flowing 
process. Thereby all the required values can be determined at any 
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the jets, it is possible to avoid the water which is not necessary for 

the cooling from mixing with the air without the suction effect on 

helical 

inside its 

part of their length and an elliptical or nearly rectangular cross- 
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A large of the problems occuring in 
ore 


a reduced calculation diagram is shown in the last of the 
article. At the same time a connection is formed =) formula 


35938 Flow boiling and pool boiling critical J flux in water 
and ethylene glycol mixtures. Frea, W.J.; Knapp, R.; Taggart, T.D. 
(Michigan Technological Univ., Houghton). Can. J. Chem. Eng.; 55: 
No. 1, 37-42(Feb 1977). 

Flow boiling and saturated pool boiling were studied in 
water, and in ethylene glycol and aqueous antifreeze solutions. 
Boiling took place from an electrically heated cast iron surface at 
pressures close to atmospheric. In the flow boiling tests, velocities 
and subcoolings were varied up to 3 m/s and 36°C, respectively, and 
effects of changes in flow passage geometry were examined. In 50 
wt % antifreeze mixtures, the pool boiling critical heat flux increased 
relative to pure ethylene glycol in aqueous solution. Both critical 
heat flux and heat transfer coefficients decreased as percent water in 
the mixtures tested was reduced. 


MATERIALS TESTING 


REFER ALSO TO CITATION(S) 33610, 34578, 34758, 35004, 
35037, 35048, 35049, 35051, 35052, 35641 


examination of stainless steel. 
D.S.; Reimann, K.J. (Argonne National Lab., Ill. 
(Usa) Ser Sep 1976. Contract W-31- 109-ENG-38. 26p. AT. 

Ultrasonic inspection of large- stainless steel (i.e., cast 
Stainless steel) and stainless steel wale te difficult, and the results 
obtained are not easily interpreted. The effects of stainless steel 
microstructure on ultrasonic test results are described, and several 
signal-processing techniques for enhancing ultrasonic flaw signals 
are discussed. Welded coupons, 25 and 50 mm thick, were fabricated 
from Type 304 stainless steel, with Type 308 stainless steel as the 
weld metal. Metallography showed grain sizes of 15 and 80 ym in 
the base material and dendrites aligned from the top to the bottom 
surface in cast samples. X-ray raction and ultrasonic velocity 
measurements indicated a random crystal orientation in the base 
metal, and the cast sample had aligned dendrites. The weld metal 
exhibited a dendritic structure with a preferred (100) direction 
oe op arn to the weld pass. Spectral analysis of ultrasonic broad- 

is through the base metals showed drastic attenuation of 

er frequencies with increasing grain size. The microstructural 
ifferences of the base metal, heat-affected zone, and weld metal 
affect the amplitude of ultrasonic reflections from artificial flaws in 


35939 pe es Microstructural effects and signal-en- 
hancement techniques in ultrasonic 


these zones. Data obtained from two ba les with different grain 
sizes indicated, for <7. that little effect when a 1- 
MHz transducer is used. When 15- and }'80-m structures 


are compared, a 5-MHz unit suffers a 30-dB attenuation in the 
detection of a 1.2-mm-notch depth. A technique is described that 
uses a transient recorder and minicomputer for increasing signal-to- 


VACUUM ENGINEERING 
REFER ALSO TO CITATION(S) 35833, 36005, 36011 


35940 Large multi-feedthrough vacuum seal for low temperature 
Derenzo, S.E.; Savignano, J.; Schwemin, P.; Vuletich, 
T.; Zaklad, H. (Univ. of California, Berkeley). Rey. Sci. Instrum.; 46: 
No. 6, 670-672(un 1975). 
umina-filled casting epoxy (trade name Stycast) was 
stainless steel feedthrough pins. All seals retained their integrity after 
typically 50 cycles from -196° to 20°C and 10 cycles from -196° to 
+ 100°C. Several chambers were constructed using the epoxy both 
as a vacuum-tight wall and as an electrical ins r for a large 
number of multi-kV feedthroughs. The largest of these was 18 cm in 
diameter and contained 125 feedthrough oe. The chambers were 
immersed in a Freon-11 bath at -105°C, filled with liquid xenon, and 
tested for the presence of electronegative impurities. After degass- 
ing, the contamination levels measured were sonltad ely eben 
— we commonly observe for chambers 


ELECTRONIC CIRCUITS AND DEVICES 


35941 (BDX—613-1720) Reduce the cost of electronic packaging 
with investment castings. Cromwell, W.E. (Bendix Corp., Kansas 
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Mo. (USA)). Nov 1976. Contract EY-76-C-04-0613. 
( ee Dep. NTIS $3.50. 

rom IEEE mid-American electronics conference; Overland 
Park, P em United States of America (USA) (9 Nov 1976). 

The use of investment castings has been shown to provide 
great flexibility in the design of electronic-component packaging 
while satisfying functional requirements, reducing fabrication costs, 
and improving product quality, ap ce, and reliability. The basic 
investment casting process is briefly described, examples of products 
are — and guidelines for the alles of investment castings are 
presented. 


35942 (SAND—77-0007) Review of filament growths and corro- 
sion effects caused by moisture films and dc bias between microcircuit 
conductors. Jennings, C.W. (Sandia Labs., Albuquerque, N.Mex. 
— Jan 1977. Contract EY-76-C-04-0789. 25p. Dep. NTIS 


Published information on dendritic or migratory filament 
growths and corrosion or other effects caused by electrolytic cur- 
rents on hybrid microcircuits is reviewed. These effects have caused 
circuit malfunctions through high resistance shorts, leakage paths or 
circuit opens. Electrolytic currents are produced when there are 
condensed moisture films and dc bias between conductors. Residual 
salts such as chlorides are required for some but not all circuits for 
filament generation. Hermetic packaging, encapsulation, and coating 
are means used to restrict moisture from the circuitry and reduce or 
eliminate current formation. For these methods to be effective, 
proper precautions must be exercised in cleaning and es 
operations prior to and during covering operations. Although the 
information was obtained mainly from microcircuit studies, there is 
much which is applicable to macrocircuits such as printed boards 
and connectors. 


35943 a at pod How the pressing factor affects the 
electric strength of power capacitors. Gol’'denberg, G.M. Translated 
by P. Newman from Elektrichestvo; No. 10, 91(1968). 8p. Dep. NTIS 


$3.50. 

A previous article on the effects of density, i.e., compression, 
of multilayer paper dielectrics on the electrica! strength of paper 
power capacitors is criticized. (LCL) 


35944 Micropatterning of permalloy films by electron lithog- 
raphy. Maurin, J.K. (Sandia Labs., Albuquer “> NM. pp 448-449 of 
In Thirty-fourth annual meeting, Electron Microscopy Society of 


G.W. (ed.). Baton Rouge, LA; Claitor’s 
iv. (1 

From 34. Electron Microscopy Society of America annual 
meeting; Miami Beach, Florida, United States of America (USA) (9 
Aug 1976). 

See CONF-760803—. 


A process is described in which electron beam lithography 
was used to define the permalloy patterns which are used to manipu- 
late domains in magnetic bubble memory devices. (GHT) 


35945 Circuit for monitoring temperature of high-voltage equip- 
ment. Jacobs, M.E. (to Energy Research and Development Adminis- 
tration). US Patent 3,978,729. 7 Sep 1976. Filed date 9 Dec 1975. 8p. 
PAT-APPL-639, 134. 
An improved circuit for measuring temperature in a region at 
high electric potential and generating a read-out of the same in a 
region at lower potential is described. The circuit is specially de- 
signed to combine high sensitivity, stability, and accuracy. A major 
portion of the circuit situated in the high- — region can take 
the form of an integrated circuit. The preferred form of the circuit 
includes an input section which is situated in the high-potential 
ion and comprises a temperature-compensated thermocouple cir- 
cuit for sensing temperature, an oscillator circuit for generating a 
train of ramp voltages whose rise time varies inversely with the 
thermocouple output, a comparator and switching circuit for con- 
verting the oscillator output to pulses whose frequency is ——. 
tional to the thermocouple output, and a light-emitting diode 
is energized by these pulses. An optical coupling transmits the light 
pulses generated by the diode to an output section of the circuit, 


means for 
embodiment of the overall circuit is designed so that the uency 
of the output signal in hertz and tenths of hertz is equal to the sensed 
temperature in degrees and tenths of degrees. 


Photothyristors - latest optopcouplers to receive recogni- 
1970) German Arch. Energiewirtsch.; 30: No. 12, 1114-1126(Dec 
5 figs. Also published in Electr. Times (1976) (no. 4364) p. 7- 


yristor coup of photothyristor and 


A phototh ler consisting 
light-emitting diode is described as well as ts way of operation and 
the possibility of application as a relay substitute. Its unique ability of 


| in a region comprises means 
for converting the transmitted pulses to electrical pulses of corre- 
- frequency, means for amplifying the electrical pulses, and 
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nearly complete electrical isolation of input and output is to be 
especially mentioned, whereby it renders valuable services in isolat- 
ing energy systems and in modules with extremely —. 

faults with ignition due chatter with the 

optical coupler is mentioned. 


SOLID WASTE PROCESSING PLANTS AND 
EQUIPMENT 


35947 Scrap is a valuable raw material. Chart. Mech. Eng.; 22: 
No. 7, Britis 
ri scrap-processing center is described w! 

grade scrap metal. The plant is able to separate impurities and 
contaminants from consumer durables such as enamelled washing 
machines, refrigerators, — ene Se making possible the 
recovery of high-grade steel this difficult source and at the 
same time providing industry with a vital raw material and protect- 
ware lepot is an integrated scrap processing factory ca 

accepting metal in any form and virtually any quantity delivered in 
any type of vehicle. The depot is served by six overhead cranes, plus 
an overhead crane in each of two heated warehouses storing non- 
ferrous metals and steel, respectively. The depot also has the back-up 
services of four mobile cranes. Heavy processing equipment includes 
a new baler which produces high-density bales of light steel scrap at 
some 14 tons per hour. The depot is also served by two hydraulic 
shears of 350- and 500-ton capacity. Each of these is operated by a 
three-man team and is capable of processing up to six ton of scrap an 


35948 Protection of HCI dew point corrosion in municipal incin- 
erators. Yamamoto, S.; Tsuruta, T.; Maeda, N. Hitachi Zosen Giho; 
37: No. 4, 17-22(Dec 1976). (In Japanese). 

HC! dew point corrosion is often 
nents of municipal incinerators used for burning wastes which con- 
tain polyvinyl chloride. In order to solve the problem, the relation 
between concentrations of gaseous HC] and the ing dew 
points as well as concentrations of condensed HCl, was a 
A series of HCl dipping tests for the materials concerned was 
performed and the dip test results were compared with in-plant tests. 
As a result it was concluded that HCI dew point corrosion can be 
reliably predicted from measurements of HCl concentrations in the 
water and in the gas and the partial pressure of the saturated steam at 
the dew point. 


COMBUSTION SYSTEMS 
REFER ALSO TO CITATION(S) 33668, 33799, 33974, 35614 


gg long-flame natural-gas burner for a soaking 
J. (Politech Slaska, 


omeczek, J.; Domagala, J.; Goral, 
oo Pol). Hutnik (Katowice); 42: No. 6, 269-272(Jun 1975). (In 


Polish). 

A is given of a long-flame burner in which the air 
flows from the to the burner axis, while the gas 
flows out in two concentric jets, of which the inner one is swirled. 
This design results in a more uniform heat transfer in the pit space, 
thus leading to a reduction of the temperature differences along the 
height of the ingot. 


Ignition device operated with liquid fuel. ——. W.L.; 

Scott, E.D. (to Babcock and Wilcox Co.). German(FRG) Patent 

2,503, — 28 Aug 1975. 11p. (In German). 
An ignition device 


operated by 
spraying of the fuel is described. The atomizing device 
consists of an outer pipe for the conveyance of the liquid fuel, in 


liquid fuel with an atomizing 


which is placed an inner tube of diameter which displays at 
The ignition device is 


Prill, L.W. (to 
. 15 Feb 1977. Filed 


an annular recess for 
on the ash ring and at least 
i to break down clinkers as 
by a sprocket on the conveyor shaft. An air suppl 
the discharge port to supply combustion air. 


UNDERGROUND ENGINEERING 
REFER ALSO TO CITATION(S) 36366 


oe (UCRL—52214) Analysis of electromagnetic wave probing 
voids. Davis, D.T.; Lytle, R.J.; 3 Sate D.L.; Laine, 

EF (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 24 Jan 1977. Contract W-7405-ENG-48. 25p. P 02/MF AOI. 
A numerical method for solving approximately for electro- 

i from cylinders of arbitrary cross section 


itter Maschinen A G (Germany. F.R.)). G) Patent 
389/A/. 24 Jun 1976. 49p. (In German). 
42 figs. Available from Dt. Patentamt, Muenchen (FRG). 
The invention concerns an oil-storage tank supported on the 
sea-floor and a techniq Salunuares toe The point of the invention is 
the improvement of oil sto on the sea-floor and the complete or 
tial avoidance of cunt between sea-water and oil. The 
solution to the problem is seen in the cellular structure of the oil- 
storage tank, whereby each compartment is subdivided by means of 
a flexible, water-tight membrane into at least one sea-water chamber 
and one oil chamber. The wall of each sea-water chamber has at 
least one opening connecting with the surrounding sea-water. Like- 
wise, the walls of the oil chambers have at least one opening, above 
which the chambers are connected with oil-pipes leading to a 
storage head. The oil to be stored is either fed in above the storage 
head or the stored oil is removed at this point. 
variable critical current. Likharev, K.K.; Lapir, G.M.; Semenov, 
Tech. Phys Lett. (Engl. Transl); 2: No. 9, 316-318(Sep 
The stable states of a ing ring with a critical 
current that varies in time is studied ically. (AIP) 
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Development of automatic underwater welding with local 
cavity formation method. Tamura, M.; Nishio, Y.; Wada, H. ~~ 
344 of In Eighth annual offshore technolo ogy conference. ol. 
6). 

erence; Houston, Texas, 


Offshore 
United of America May 1976). 
See CONF-76057 


ing machine 
ocean in connection with 


ing reliance on diving and underwater Operations is process, 

spot just unde the welding torch by inclined water jet stream 
shielded arc 


circumference of the double nozzle. Then various gas 
welding methods such as TIG, MIG and CO: arc 
welding are performed in the dry environment. As the initial plan, 
submersible automatic welding machine has been uced, 
trial test of this system has been successfully 


submerged in a large cistern while supervising and contro 
ty TV monitoring from outside the 
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stabilizing flange. The ring and the flange rest on the top plate of the 
feed box for support and are keyed against rotation. An ash ring has 
an inner margin resting on the outer margin of the grid for support 
and rotation, and its upper surface slopes upward and outward to 

er too! 
rotates, 
ly conduit 
when the dimensions | the cross section are comparable to the 
wavelength is described. The method is used to analyze the problem 
of detecting and locating tunnels with electromagnetic waves trans- 
mitted through the ground from one borehole to another. The 
method is used to analyze the problem of detecting and locating 
tunnels with electromagnetic waves transmitted through the ground 
. from one borehole to another. The effectiveness of various experi- 
mental techniques is evaluated and the impact of scattering param- 
hour eters is determined. 
This paper describes the development of automatic underwat- 

through the igniter consisting of an open-end venturi jet and a curtain. With only the we 

porn a of the atomizing device being joined to the jet at the inlet 5 is operated by remote control 

end. 

35951 Stoker actuated coal burning appar 

Prill Manufacturing Co.). US Patent 4,007,697) 

date 2 Oct 1975. 8p. 

, The apparatus includes a feed box with a horizontal intake 

port for connection to a stoker feed and a vertical discharge port for 

transmitting coal to the burning zone, with a curved passage be- 

tween the ports. An annular burner body has a central annular : ; 

vertical delivery ring coaxial with the — port, a downwardly g their 

and outwardly sloped annular burner grid, a marginal depending cistern. 
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Welding results have ved excellent, not being much different 


selection, welding, and nondestructive testing 
guidelines for offshore mobile drilling units. Alia, B.L.; Wheatcroft, 
M.F.; Null, C.L. pp 345-362 of In Eighth annual offshore technolo, 
conference. Vol. 3. Dallas; Offshore Technology Conference (1976). 

From Offshore technology conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P3. 

Offshore mobile drilling units are categorized according to 
three major areas of relative structural importance: secondary, pri 
mary, and special. Guidelines are presented which relate sid 
selection to service temperature and toughness: included are ship 
steels and quenched and tempered steels for cold weather service. 
Toughness of electrogas and electroslag weldments is compared 
with conventional weldments. Comments are a gee 9 on the use of 
partial tration weldments. The applicability of radiography, 
ultrasonics, and surface inspection techniques to offshore mobile 
— units, together with possible acceptance criteria, are dis- 


35957 Steels for different sections of offshore structures. de 
Boer, H. (August See AG, Duisburg, Germany); Meyer, 
L.; Schonfeldt, H.; Thiele, M Ag 545-554 of In Eighth annual 
offshore technology conference. Vol. 3 . Dallas; Offshore Technol- 
ogy Conference (1976). 

From Offshore technology conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P3. 

Steels of different mechanical properties and weldabili 
should be used in different sections of offshore structures wi 
regard to their configuration and stress conditions. Normal strength 
steels have a good weldability and a high efficiency in welded joints, 
when fatigue stresses occur. High strength steels with 355 N/mm? 
minimum yield point are weldable fine grain steels with a wide range 
of applications. However, plates of more than 30 mm thickness must 
be preheated before welding to avoid cracking. For com "7 
structures which are loaded by fatigue stresses, like nm 
weldability and toughness, in particular in the z-direction of pl Beg 
have been improved. A high resistance against lamellar tearing was 
obtained by inclusion control. The development of a high strength 
steel which is crack free weldable without prehea' ven | was achieved 
by consistently lowering the carbon content, balanced by an increase 
combined in one steel which needs no preheating and is resistant 
against lamellar tearing. An strength steels with yield points be- 
tween 400 and 690 can be used in sections where static 
stresses dominate. The oaeaitaies of steel selection with regard to 
different stresses during manufacture and service are demonstrated 
schematically for a semi-submersible drilling unit and have already 
been successfully applied. 


35958 Liquifaction 
structures. Kallaby, J.; 
offshore technology 
ogy Conference (1976). 

From Offshore tec conference; 
United States of America (USA) (3 May 1976). 

See CONF-760577—P3. 

Fixed offshore structures in seismic areas may be subject to 
intensive ground shaking causing partial or total liquefaction of the 
foundation soils. This paper discusses design experience with a major 
steel offshore platform where the soil was determined to have a 
potential for liquefaction to a depth of 66 feet below seabed. 
procedure used in the analysis is discussed and the results summa- 
rized. The effects of liquefaction on the design of the platform 
proved not to be significant. This required an increase of approxi- 
mately 1.6 percent in the tower and foundation steel tonnage. 


35959 Effects of pile-soil-water interaction on the dynamic re- 
sponse of a seismically excited dynamic response. Stockard, D.M. 
617-631 of In Eighth pena offshore technology conference. Vol. 

; Offshore Technology Conference = 197 

From Offshore conference; 
United States of America (USA) (3 May 1976). 

See CONF-760577—P3. 

A mathematical model was developed and a computer pro- 
gram written to simulate the dynamic response of an offshore 
structure excited by an earthquake. Interaction between the pile _ 
the soil was simulated by a modified Kelvin-Voigt model p 
nodes below the mudline. The model consists of a dashpot placed i in 
parallel with a spring-friction block system. Nonlinear soil properties 
could thus be simulated. Effects of the water surrounding the 
structure were also included. A platform jacket was modeled with 
horizontal and rotational springs and by mass added to the pile. An 
earthquake was simulated using ground displacement and velocity 
records of the 1940 El Centro earthquake. The — program 
may be used in determining the effects of pile-soil-water interaction 


in the design of piled offshore 
oglu, 589-604 of In annual 


erence. V Dallas; Offshore Technol- 


Houston, Texas, 


Houston, Texas, 
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on the dynamic response of an offshore platform to seismic excita- 
tion. The displacements and curvature of the pile may be studied. 
Shears, moments, and stresses obtained from the program may aid in 
determining the adequacy of the supporting piles. A parameter study 
was made using the computer — to determine the effects of 
the soil sub; modulus, so: ong soil yielding, water, pile 
stiffness, axial load, platform mass, and uake intensity. An 
example problem was also included. The pile-soil-water interaction 
was shown to have very cant effects on the dynamic response 
of an offshore platform subjected to earthquake excitation. 


35960 Response of concrete gravity platforms to 
tations. Watt, B.J.; Boaz, I.B.; Dowrick, D.J. 
Eighth annual offshore technology conference. 
shore Technology Conference (1976). 

From Offshore 
United States of America “a (3 May rae 

See CONF-760577—P3 

The earthquake response of typical concrete gravity struc- 
tures in a 100 to 200m water depth range was evaluated using 
response spectrum and fast Fourier transform solution techniques. A 
series of parametric studies showed the following: The analysis 
method has a marked effect on magnitude and distribution of com- 
— foundation and structural forces. Correct modelling of the 
‘oundation compliance, especially radiation damping, is essential. At 
the lower end "af the soil stiffness range, fo' instability 
governs and at the upper, structural stren 


35961 Seismic analysis of gravity platforms including soil-struc- 
ture interaction effects. Penzien, J.; Tseng, W.S. pp 645-655 of -y 
Eighth annual offshore ome | "conference. Vol. 3. Dallas; Off. 
shore Technology Conference (1976). 

From Offshore ference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P3. 

Mathematical models and dynamic analysis procedures are 
presented for determining the seismic of offshore gravity 
platforms including soil interaction effects. The is 
performed using a structure-foundation system formed by couplin 
the py ed modal properties of the linear fixed-base structure wi 

requency dependent foundation impedances. The surface 
heal motions are prescribed in the time domain, the solution of 
the complete system is carried out in the frequency domain, and the 
desired response quantities are transformed back to the time domain. 


35962 Wave force coefficients from pipeline research in the 
ocean. Grace, R.A.; Nicinski, S.A. (Univ. of Hawaii, Honolulu). 
681-694 of In Eighth annual offshore technology conference. Vol. 3. 
Dallas; Offshore Technology Conference a 

erence; Houston, Texas, 


earthquake exci- 
633-644 of In 
ol. 3. Dallas; Off- 


ference; Houston, Texas, 


From Offshore yey, 

United States of America (USA) (3 May oo 

See CONF-760577—P3. 

The first year of a two-year research program called Pipeline 
Survival under Ocean Wave Attack has been completed. A test pipe 
rig was desi fabricated and placed in the ocean. This rig 
featured a 17-1/2-foot-long section of 16-inch-diameter steel pipe 
supported by, and 3 inches above, a base composed of steel channels 
and T beams. The base was 16 by 8 feet in plan and 4-'/2 inches 
deep. ~~ of the whole arrangement on the sea floor was 
increased by using concrete slab inserts with the base and by filling 
the end ots of the pipe with steel chain. A 391/2-inch-long test 
section, towards the center of the pipe and supported by two steel 
rods on which strain gages had been placed, was used as the force 
sensor. One rod rizontal forces, the other vertical ones. The 
test site was in 37 feet of water 1400 feet from the coastline adj 
to Honolulu. Data were processed to yield values of drag, and 
vertical and horizontal inertia coefficients. Where possible, correla- 

carried out. The data are plotted and summarized herein. 
coefficients discussed are of two types: those associated with the 
measured kinematics, and those derived from kinematics predicted 
by theory. It is believed that the former class is of more cooment to 
the researcher and the latter of more use to the designer. Suggested 
curves for the use of the submarine pipeline designer are presented, 
some special features of the data are discussed, and the future course 
of the research project is charted. 
35963 Axial strength and behavior of cylindrical columns. Chen, 
W.F.; Ross, D.A. (Lehigh Univ., Bethlehem, PA). pp 741-754 of In 
Eighth annual offshore technology conference. Vol. 3. Dallas; Off- 
shore Conference (1976). 

re Houston, Texas, 
United pad of America (USA) (3 May 1976). 

See CONF-760577—P3. 

For several years, there has been major concern on the part 
of the designers of offshore structures that commonly-used column 
strength design formulas might in some instances be inadequate, 
while in other cases leading to overly conservative column selec- 
tions. Realizing this, the American Petroleum Institute initiated 
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ip in 1974 of a major research project at Lehigh University 
aimed at the development of correct peck cn yaw column strength predic- 
tion tools. The data obtained during the experimental portion of this 
research work are described herein. The ten fabricated tubular steel 
columns tested were subjected to axial, static loading under essential- 
ly pin-ended conditions. Column behavior under loading, as well as 
ultimate column strengths, were determined. In addition, the distri- 
bution of residual stresses in these columns received particular 
attention. Various techniques were applied to measure these stresses. 
Circumferential residual stresses, due to forming of a flat plate into a 
— shape, were measured along with the longitudinal residu- 

stresses resulting from the welding of the long seams needed to 
complete the fabricated cylinder. These residual stresses are believed 
to have a significant effect on the behavior and strength of a 
fabricated, tubular column; hence, they might be considered in any 
complete theoretical analyses of the column. The results of the ten 
columns tested (at diameter-to-thickness ratios of 48 and 70 and with 
a L/r range of 39 to 83) are presented herein in graphical format. 
The CRC-AISC ultimate column strength curve has also been added 
on the figures summarizing the test results. 


35964 Design interaction curves for tubular steel beam-columns. 
Eighth annual ‘offshore technolo 

shore Technology Conference (1 hay 

From Offshore 
United States of America (USA) (3 May 1976). 

See CONF-760577—P3. 

To provide a basis for the development of interaction curves 
for tubular beam-columns of annular cross-section, a general purpose 
beam-column computer program is developed, and used to deter- 
mine ultimate load capacities. The paper presents the analytical 
model and the computer method. The analytical results are com- 
pared with published test data as well as experimental data obtained 
as part of this project. 


ference; Houston, Texas, 


drostatic and axial collapse tests of stiffened cylinders. 
765-788 of In Eighth annual offshore technol 
ol. 3. Dallas; Offshore pee Conference (1976). 


Texas, 
United States of America = 
See CONF-760577—P. 


tests on two 


This pai 
models of longitudinally and circumferentially stiffened leg sections 
of an offshore platform. The observed failure modes of instability 
include shell buckling between rings and general instability under 
hydrostatic external —, and panel buckling under axial com- 


‘Methods the loads 


concepts for produc- 
ith emphasis on capital cost optimization. Holter, E.; 
789.806 of In Eighth annual offshore techno! 
ol. 3. Dallas; Offshore ——w Conference (1976). 
rom Offshore erence; Houston, Texas, 
United vneal of America (USA) (3 May 1976). 

See CONF-760577—P3. 

Substantial onshore/inshore completion and varying but con- 
siderable degree of integration represent signi it cost saving po- 
tential. Present platform and deck designs and the attributes of 
available construction sites offer the possibilities. This should be 
recognized when deciding upon design criteria for North Sea pro- 
duction platforms. 


35967 Block erection method of Maui ‘A’ Tower. Kawakatsu, 
Matsubara, H.; Watabe, T.; Shichi A. pp of In Ei Eight 
annual offshore technology conference. 

Conference (1976). 

From Offshore tec! conference; 
United States of America (USA) (3 May 1976). 

See CONF-760577—P3. 

This paper introduces the block erection method used to 
assemble the Maui “A” Tower—an offshore platform located 21 
miles off the Taranaki coast of New Zealand’s North Island. De- 
scriptions are given of (a) the block erection concept applicable to 
the various components of an offshore platform, (0) the materials 
used in the main sections of the tower, and (c) the assembly proce- 
dures. The principal characteristics of the tower and the shipyard 
where it was fabricated and assembled are also outlined, as are the 
tower flotation procedures and the benefits of the block erection 


Houston, Texas, 


offshore platform: the guyed tower. Finn, 
819.830 In Eighth annual offshore techno! confer- 
ol. 3. Dallas; Offshore Technology Conference (1976). 
From Offshore technology conference; Houston, Texas, 
United States of America (USA) May 1976). 
See CONF-760577—P3. 


compliant tower is yi Also, the nae 
Sietieiites teen low the structure to safely resist large ocean 
waves are discussed. A large scale test model of the tower been 
installed in 300 feet of water in the Gulf of Mexico to verify the 
validity of the conclusions drawn. 


35969 Feasibility of a fixed platform for 1300 feet of water. 
Loftin, T.D. pp 831-847 of In Eighth annual offshore technology 
conference. Vol. 3. Dallas; Offshore ———w Conference in 

From Offshore Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P3. 

A deepwater fixed platform for use in drilling and production 
operations in the Bass Strait off the coast of Australia seems techni- 
cally feasible. This conclusion is based on analysis and preliminary 
design of a fixed-bottom steel platform for 1300 ‘feet of water. Wave 
forces, wave-induced dynamic response, cyclic load considerations 
(fatigue), hydrostatic collapse, and axial buckling were included in 
the analysis. Fabrication and installation procedures were a 
ed, but this paper emphasizes the analytic 
d response, which plays a d of the 
tform. This feasibility found that shal- 

w-water fabrication could be used, but some innovative techniques 
unique to water platform construction must be incorporated. 
The pro installation of the 1300-ft structure departs from 
conventional practices. The proposed jacket could be installed as a 
— piece by using integral and auxiliary buoyancy for flotation, 
2 the use of a graving dock for construction. The 
1300-ft steel jacket would weigh about 60,000 tons and would 
require 56 piles to support it. For a ible Bass Strait application, 
the 60-inch sleeve piles would be driven to a depth of 250 feet and 
the 48-inch insert piles would be drilled and grouted to a depth of 
450 feet below the mudline. The results indicate that the platform 
would be costly and difficult to fabricate, and time requirements 
would be extensive. 


theoretical study of a tension leg plat- 
form in deep water. hima, N. (Mitsui Shipbuilding eon yt tone 
PP of In Eighth annual offshore 
(B15. 3. Dallas; Offshore Technology Conference 


rom Offshore techno! 
United yoo of America (USA) 
See 
The offshore industry is going in 
3,000 ft. The tension leg platform is available for exploratory d: 
ine, supporting production equipment, and workover operations in 
Fao _The moored stable platform with a buoyancy 
exceeding the eight has tensioned vertical anchor cables. The 
tension leg poe ly consists of wire ropes with elasticity that 
cannot be ignored in ~~ 4 water. The elongation of the anchor 
cables results in roll, pitch, and heave motions of the structure. 
These three motions are small and, therefore, have no significant 
effect on the actual field operations; however, in extremely deep 
water the vertical motions are not negligible. In order to evaluate 
the effect of elasticity of the anchor lines in deep water, we made a 
1/50 scale model of a tension leg platform that has four vertical 
cylinders and four anchor lines. Hydrodynamic forces acting on the 
cylinders were calculated by considering the radiation and wave 
exciting forces vertically and the drag and inertia forces horizontal- 
w. We recognized through the theoretical study and model experi- 
ments that more elasticity in the tension cables would result in less 
tension variation of the cables in motion response by waves, and 
investigated the nonlinearity of motion response to regular waves 
under steady-state forces such as wind, current and wave drift. 


35971 Origin of wave motions of mooring buoys. 
Remery, G.F.M.; Kokkeel, eg ag: 479-499 of In Eighth annual 
offshore technology conference. Vol. 1. Dallas; Offshore Technol- 
ogy Conference (1976). 

From Offshore technology conference; Houston, Texas, 
United States of America (USA) 61 May 1976). 

See CONF-760577—P 1. 

In the present paper the hydrodynamic loads working on 
buoys which are used as single point mooring terminals are dealt 
ing the motions of a buoy system installed in waves. Such an 
estimate can be very helpful both for optimization purposes in the 
design stage of a new system or to explain observed phenomena of 
existing systems. To obtain insight in the oscillatory hydrodynamic 
loads working on a buoy, the loads are split up into a number of 


conference; Houston, Texas, 
May 1976). 


results of model tests when 
and with the result of ose! tet when 
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parts. For each part an attempt is made to give a proper estimate, 
the influence of the main of the The 
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buoys used for Catenary Anchor Leg Mooring systems (CALM), 
but the described procedures can be used for other types of buoy 
systems too, such as SALM (Single Anchor Leg Mooring) systems 
or systems with stiff vertical legs. The effect of a skirt, with which 
most CALM buoys are fitted, is shown. Finally an example is given, 
how the motions of a CALM buoy in a not too severe sea state 
might be estimated when there is no tanker moored to the buoy, 
using the computed hydrodynamic loads. The results are compared 
with the results of some model tests. 


35972 Pullout characteristics of a suction anchor in sand. Hel- 
frich, S.C.; Brazill, R.L.; Richards, A.F. pp 501-513 of In a 
annual offshore technology conference. Vol. 1. Dallas; 
Technology Conference (1976). 

From Offshore technology conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P1. 

A lightweight temporary anchoring system is needed to 
secure equipment to the seafloor for measuring in situ properties of 
marine soils. Existing measuring systems require large deadweights 
to provide the necessary reaction forces, particularly on dense sandy 
pet The high reaction force to weight ratio of the suction anchor 
makes it a promising solution to handling problems associated with 
large deadweight anchors. The objectives of this investigation were 
twofold: to observe directly the failure mode of the anchor and to 

vide additional test data on suction anchors for design purposes. 
Twelve laboratory tests of a 400-mm-diameter suction anchor were 
made in sand having grain-size characteristics similar to the Atlantic 
continental shelf sands. The data obtained shows a linear correlation 
of .77 between the flow rate of water through the anchor and the 
maximum pullout force of the anchor. The observed failure mode 
— consisted of a shear failure of the sand below the anchor. 

ough the use of the test results and the Mohr-Coulomb failure 
criteria, predictions of the pullout force agreed with the measured 
values within 13 percent. Preliminary calculations indicate that three 
anchors 2 m in diameter could produce the 200 kN (20 metric ton) 
reaction force needed to push a cone penetrometer about 20 m into 
dense sandy materials without further anchor-design optimization. 


35973 Flare buoy on tensioned hose. Nguyen-Duc, X.; Rogez, J.; 
Falcimaigne, J. pp 519-526 of In Eighth annual offshore technolo 
conference. Vol. 1. Dallas; Offshore Technology Conference (1976). 

From Offshore woorey, conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P1. 

Up to now, heavy and expensive structures are used to 

es at sea. A cheaper solution is presented in this commu- 

nication. A buoy composed of a cylindrical float connected to a 
crown shaped skirt by braces is maintained immersed by a hose 
pulling up on a gravity base (or other anchoring mean). The immer- 
sion depth is chosen to minimize the movements of the buoy in 
severe seas. The connection flexible flow line is a new type of 
flexible >. High resistance to collapse is provided by an internal 
carcase of clamped steel rings or interlocked ribbons while the axial 
tension is held by several layers of steel tenders wound helically. 
Leak proofed polyamide sheaths give outstanding resistance to both 
gas and fouling agents. Movements in waves and currents have been 
predicted with a mathematical model. A quite extensive series of 
model tests has been performed in a tank to measure buoy move- 
ments corresponding to the worst North Sea conditions. Currents 
and waves were superimposed. (Scale 1/60). Only periodic waves 
were generated. The main results will be presented for buoy move- 
ments and tensions on the hose. Experimental data and i 
results will be compared. The metallic structure made of steel will be 
as light as ible (200 T). All the results of model tests prove the 
viability of the structure for severe seas and more, such a good 
solution for a specific need of the oil industry can be extrapolated to 
great depth of water. 


35974 Pullout tests of piles in sand. Reese, L.C.; Cox, W.R. 
527-537 of In Eighth annual offshore technology conference. Vol. 1. 
Dallas; Offshore Technology Conference (1976). 

From Offshore wey, conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P1. 

Pullout tests on two instrumented piles were performed in a 
deep deposit of sand at Mustang Island, Texas. Three pullout tests 
were conducted to determine the tension capacity of a pile, and to 
assess effects of lateral loading on pullout resistance. One pullout test 
was performed on a pile before lateral loads had been applied and 
two pullout tests followed a series of lateral loads. The steel test piles 
were 24-in. in diameter and had an embedment length of 69 feet. The 
top 30 ft of the piles was instrumented with strain gages. As tension 
loads were applied to the piles with two manually operated jacks, 
strain along the pile and movement of the top of the pile were 
recorded. Two soil borings were made at the test site prior to pile 
installation. Logs of these borings and results of laboratory soil tests 
Test equipment and are described and 
in the form of strain data and load versus pile-top movement 
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are presented. From these results, skin-friction parameters are deter- 
was no! 


35975 Pullout tests of grouted piles in stiff clay. Cox, W.R.; 
Reese, L.C. pp 539-551 of In Eighth annual offshore technology 
conference. Vol. 1. Dallas; Offshore Technology Conference (1976). 

From Offshore technolo conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P1. 

Pullout tests on two grouted pipe piles and three ited W- 
piles were formed in a thick layer of stiff clay located five miles 
to the northeast of Austin, Texas. The pullout tests were conducted 
to determine the tension capacity of grouted piles and to assess the 
effect of lateral loading on pullout resistance. The two pipe piles 
were 16-in. in diameter and were encased in grout rings of approxi- 
mately 4-in. thickness. The grouted embedment lengths were 20 and 
28 ft. The three W-piles were 14-in. deep, 12-in. wide, and were 
encased in grout which formed composite sections of approximatel 
24-in. diameter. The grouted embedment lengths were 20, 24, and 2 
ft. As tension loads were applied to the piles with two manually 

ted jacks, load and movement measurements to the top of the 
piles were recorded. Several soil borings were made at the test site. 
A representative boring log and the results of laboratory soil tests 
are presented. Test equipment and procedures are described. The 
test results are presented in the form of load versus movement at the 
pile top. From these results, maximum average shearing stresses at 
the pile-grout and grout-soil interfaces were determined. In some of 
the tests, failures occurred at the pile-grout interface with maximum 
shearing stresses of approximately 30 psi. In most of the tests, failures 
occurred at the grout-soil interfaces with shearing stresses of ap- 
proximately 50 percent of the soil shear strength. 


35976 Offshore tests on jetted piles. Gouvenot, D.; Grimault, O. 
pp 585-592 of In Eighth annual offshore technology conference. Vol. 
1. Dallas; Offshore Technology Conference (1976). 

From Offshore technolo conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P1. 

In relation to the development Fan for the Antifer oil 
tanker terminal, part of the port of LeHavre, France, the POSTAN 
Co. Group were responsible for the construction of the Jetty capable 
of accepting tankers of 540,000 to 700,000 tons, and eventually 
1,000,000-tons capacity. This oil tanker terminal, constructed entire- 
ly on a marine site and sheltered by a long mole, is founded on metal 
piles 40 in. in diameter and 11/16-in. wall thickness placed in the 
compact sands of the Lower Cretaceous that form the sea bed. The 
piles have been placed using vibration and jetting in water depths of 
about 100 ft. Sixteen piers have been formed in this way; that is a 
total of 122 piles, of which the most are inclined at 20 to 40 
percent from the vertical. In order to determine the capacity of the 
piles, a series of pull-out load tests were conducted, starting right at 
the beginning of the works. All the tests have been carried out on 
vertical piles, which would not become part of the structure's 
foundation. The geotechnical characteristics of the ground around 
the test piles are shown. 


35977 Controlled piledriving above and under water with a hy- 
draulic hammer. Jansz, J.W.; Voitus van Hamme, G.E.J.S.L.; Ger- 
ritse, A.; Bomer, H. pp 593-609 of In Eighth annual offshore technol- 
conference. Vol. 1. Dallas; Offshore Technology Conference 


ogy 
(1976). 
From Offshore technolo conference; Houston, Texas, 
United States of America (USA) 61 May 1976). 
vestigations of phenomena that occur during piledriving 
have led to the realization of a hydraulic hammer, the fronoe: 
LOK, and to a new wavetheory-based computer program, both 
different in a number of aspects from those commonly in practice 
today. The characteristic shape of the 3 ape of this 
hammer leads to better driving results in a fully controlled fashion 
and prevents damage. The hydraulic system makes possible under- 
water utilization remotely controlled. This paper gives information 
on three specific subjects. First, some technical aspects on Hydrob- 
lok hammers and their submarine use are shown. Second, some 
theoretical and applicational aspects of the HBM-piledriving com- 
gram are given. It is shown how in-the-field measurements 
and loadtest results closely relate to the values that the program was 
able to calculate with data that could be derived from the driving 


Underwater pile driving test offshore Louisiana. Cox, 
B.E.; Christy, W.W. pp 593-609 of In Eighth annual offshore tech- 
a7 conference. Vol. 1. Dallas; Offshore Technology Conference 


Offshore 


From USAYG conference; Houston, Texas, 

United States of America (USA) (3 May 1976). 

i ts ts of an underwater pile driving test 
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24-inch diameter tubular pile was driven to 310 feet penetration with 
a submerged hydraulic . The hammer drove the pile top 
from a position 33 feet above water to a point 175 feet below water, 
constructing an offshore drilling structure in 1,050 feet water depth. 


35979 Design and operation of the world’s highest pressure as 
injection centrifugal compressors. Geary, C.H. Jr.; Damratowski, 
L.P.; Seyer, C. pp 651-662 of In Eighth annual offshore techno! 
conference. Vol. 1. Dallas; Offshore Technology Conference (1976). 
From Offshore technolo conference; Houston, 
United States of America (USA) (3 May 1976). 
usses design features operational case 
of pressure, centrifugal gas-injection compressors. 
ressors are currently being =— in the Phillips 
Group Phoebe N North Sea Project. High density gas compression 
can involve a program called “subsynchronous rotor whirl” in 
centrifugal compressors. The methods of attac’ and solving this 
problem are discussed. It is concluded that cen compressors 
will satisfy any known gas injection apc 


35980 Development of mathematical models 

ing installations. Owen, D.G.; of in Eighth 
annua! offshore technology conf 

Technology Conference (1976). 

From Offshore techno! conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P1. 

As single-point mooring (S.P.M.) installations increase in size 
and complexity and become more numerous, it is apparent that there 
is a pressing need for a method of objectively assessing competing 
desi A computer-based mathematical model monn | provide a 
quic and cost effective means of design assessment obviating the 
need for model tests in The 

wo provide an independent c on physical 
model tests of the final design, which would be of use to manufactur- 
ers, designers and certifying authorities. This paper is concerned 
with the development of these mathematical models. The problems 
involved in the implementation of the models are disc’ and the 
relevant literature is surveyed. Consideration of the behavior of the 
system has shown that certain simplifications may be made in the 
equations of motion of the system. As a result, existing commercially 
available programs for semi-submersible motion cmtbpals could be 
used together with a model simula only the er 
horizontal drift motions of the results of this 
simulation are presented. 


35981 Field study of vortex-excited vibrations of marine cables. 
Vandiver, J.K.; Mazel, C.H. gee at be th annual offshore 
technology conference. Vol. 1 . Dallas; Offshore Technology Confer- 


ence (1976). 

From Offshore conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P1. 

A variety of cables were studied under controlled conditions 
in the ocean. Sections of cable, 76.5 ft in length, were exposed to a 
spatially uniform, time-varying current. Vibration eee ee current 
velocity, and tension were simultaneously recorded was 
nonuniform tensions. The data revealed ne interaction between 

and the nat frequencies of each 


tistrumming 
an unfaired length of the same 
amplitudes are compared. 


35982 Wave induced oscillations 
ing system. Kirk, C.L.; Jain, R.K. 
offshore technology conference. Vol. 1. 
ogy (1976). 


Offshore conference; 
United May 1976). 
760577—P1 
This paper presents an analysis of the 
The boo buoy mooring system subjected to 
sea bed by parallel 
The nonlinear equations of swaying and pitching motion are 
Gecived from Morison’s formula with the addition of the dynamic 
pressure force acting on the base of the buoy. A numerical solution is 
achieved by assuming that the swaying motion influences the pitch- 
ing motion but not vice versa. Time histories of the response of three 
will lead to slackening of the anchor chains is 


of tension-leg single buoy 
711-721 of In Eighth annual 
Dallas; Offshore Technol- 


Houston, Texas, 


of a tension- 
wave excitation. 


rom Offshore conference; Houston, Texas, 
United ‘States of America (USA) (3 May 1976). 
See CONF-760577—P1 
tube randomly oriented with respect to the wave direction are 
investigated. A generalized Morison-t equation is written in 
terms of the components of water particle kinematics normal to the 
inclined tube. Two component are fees on two small sections 
of a 3-inch tube at different orientations are measured in an ex 
ment in a wave tank. The hydrodynamic coefficients, C/sub and 
C/sub — calculated by — square fit to the measured in-line 
forces. coefficients are shown to depend on the period 
eter without large scatter. Total in-line forces on the ae ae 
- uted based on the mean C/sub M/ and C/sub D/ curves and 
‘ound to correlate satisfactorily with the corresponding total 
prt in-line forces. Total normal forces on the tube sections are 
shown to be substantially higher than the in-line forces at large 
period parameters due to the contribution of the lift force. 


35984 Impact forces on platform horizontal members in the 
splash zone. Kaplan, P.; Silbert, M.N. pp 750-758 of In Eighth annual 
offshore technology conference. Vol. 1. Dallas; Offshore Technol- 
ogy Conference (1976). 
From Offshore technology conference; Houston, Texas, 
United States of America = May 1976). 
See CONF-760577—P1 
A mathematical model is presented for determining time 
histories of vertical impact forces on platform horizontal structural 
members in the “splash zone.” Interpretation is oe in terms of the 
Morrison ——- with the coefficient range illustrated as a result 
of the impulsive force nature. — are described for deter- 
mining statistical properties, including extreme values, as well as 
methods for evaluating fatigue life via structural response analysis. 
35985 Hydrodynamic forces on groups of cylinders. Y 
pat. Nath, J.H. PP 759-768 of In Eighth annual offshore techno 
conference. Vol. 1. Dallas; Offshore Technology Conference 7 ). 
From Offshore technology conference; Houston, Texas, 
United States of America sa ~ ag (3 May 1976). 
See CONF-760577—P1 
We propose a method which can be used to optimize the 
spacing of multiple-cylinder supports for offshore structures that are 
subjected to time dependent hydrodynamic forces. Recently an exact 
analytical equation was obtained in closed form which predicts fluid 
forces on any number of cylinders in arbitrary motions. Using the 
equation, a numerical experimentation was conducted on a 4 
x 4 cylinder array subjected to oscillating flow wherein wake effects 
are negligible. The results indicate that if the cylinders are equally 
in both directions, the total hydrodynamic load on the entire 
rig is constant and independent of the angle of attack. Forces | 
individual cylinders are also usually smaller than for Ss <p oN 
arrays. Thus equally spaced arrays are recommended for 
drilling rigs. 


35986 Wave slam on horizontal members of an offshore platform. 
Dalton, C.; Nash, J.M. pp 769-780 of In Eighth annual offshore 
ence (191. conference. Vol. 1. Dallas; Offshore Technology Confer- 
ence 


Offshore conference; 

United Sats of America May 1976). 

See CONF-760577—P1. 
This paper deals with wave slam on a horizontal member in 
the splash zone of an offshore platform. The results reported are 
from the first phase of a test program designed to develop an 
of wave slam. An experimental study was performed 
in which a model was subj to the action of regular waves in a 
laboratory tank. Results of this preliminary work, while not immedi- 
ately applicable to design, provide i insight into the nature of 
the ‘a involved, and clearly the necessity of additional 
study and the questions such study must answer. This test also has 
demonstrated the feasibility of carrying out such studies in a labora- 
tory environment at small scale. 


35987 Non-linear wave force analysis of perforated marine struc- 
tures. Kenny, F.M.; James, J.D.; Melling, T.H. pp 781-795 of In 
Eighth annual offshore technolo; y conference. Vol. 1. Dallas; Off- 
shore Technology Conference (1976). 

From Offshore USA) Map 18 ference; Houston, Texas, 
United States of America =. May 1976). 

See CONF-760577—P1 

A computational system has been developed which can be 
used to calculate the interactions of waves with any configuration of 
perforated walls. The mathematical model includes the non-linear 

flow relation at the perforated wall. Using these pro- 

grammes a study has been made of nearly hollow cyli and 
double concentric perforated systems as employed in off-shore de- 

The behavior of these systems is discussed and compared with 
the behavior of planar harbour breakwaters, and with solid offshore 
designs. The main conclusions are that: (i) In contrast to the behav- 


Houston, Texas, 


ENGINEERING 3689 
corresponded correctly with the “locked-in” natural frequency. A 
iring was tested simulatneously with 
cable; the vibration frequencies and 
35983 Total forces on a submerged randomly oriented tube due to 
waves. Chakrabarti, S.K.; Tam, W.A.; Wolbert, ag 724-740 of 
In Eighth annual offshore technology conference. Vol. 1. Dallas; 
Offshore Technology Conference (1976). 
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ior of planar breakwaters the wave forces on cylindrical jackets are 
minimized by reducing the absorption of wave ciergy and maximiz- 
ing the wave flow through the system. (ii) Perforated protection 
walls around large solid structures do not reduce the total wave 
force, but may be added to an existing structure for other reasons 
without greatly increasing the forces. (ui) Reduction of the structure 
cross-section around the wave surface offers the best design solution 
to the wave force problem. 


pa ll Diffraction theory and statistical methods to predict wave 
induced motions and loads for large structures. Loken, A.E.; Olsen, 

p 797-819 of In Eighth annual offshore technology confer- 

ence. Vol. 1 1. Dallas; Offshore Technology Conference (1976). 

ee Offshore technolo conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P1. 

This paper presents results from computations of wave loads 
on one fixed and one floating large volume structure using three- 
dimensional sink-source technique (diffraction theory). The motions 
and mean drift forces are also included for the latter. Theoretical 
calculations are compared with the results from model experiments. 
Generally, good agreement was found between computer pro- 
gramme results and experiments. Three-dimensional diffraction 
theory was further used to predict the effect a large volume caisson 
may have on the incident wave and to estimate the added mass 
pressure in vibration. The design wave concept and the use of 
Statistical methods in connection with diffraction theory are dis- 
cussed on the basis of different wave spectra forms. The application 
of two-dimensional sink-source method (strip theory) compared to 
= ee method is discussed with reference to sample 

tions. 


35989 Performance of mat supported jack-up drilling rigs. Feng 
T.J.; Steele, J.E.; Remy, N.D.; Scales, R.E. pp 82) 820-829 of In Eighth 
annual offshore " technology conference. Vo! Dallas; ore 
Technology Conference (1976). 

From Offshore technology conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P1. 

The foundation performance of mat s — jack-up rigs, 
operated at more than 1300 locations in the Gulf of Mexico since 
1957 are s . Rig operators were asked to provide a con- 
tinuous chronological record of rig locations that were matched, 
where possible, with the water depth, bottom conditions (soil type 
and bottom slope), and environment (winds and waves). These data 
are vee nage into an analysis of the mat to predict the perfor- 
mance of the foundation for "Nelected drilling locations. Particular 
attention is given to those rig locations that have experienced a 
severe hurricane. Mat supported jack-up rigs have experienced a 
total of 176 rig years of successful operations in a wide variety of 
environments. This experience has included water depths up to 259 
feet, and bottom conditions encompassing very soft muds, sands and 
coral rock. Direct comparison of observed and predicted settlement 
of the mat in soft muds was difficult due to the inherent problems of 
defining the position of the mat reletive to the seafloor. However, 
investigation of rig performance at ten sites in the paths of four 
severe hurricanes during 1957 to 1975 has revealed that although 
limited vertical and lateral movements have occurred in several 
instances on very weak soils, the serviceability of the rigs has been 
unaffected. No movements at all have been reported on clay soils 
whose .~ exceeds 100 psf. 


35990 in shallow water. McClure, A.C.; Nach- 
linger, RR 347-859 of In Eighth annual offshore technolo, 
conference. Vol. 1. Dallas; Offshore Technology Conference (1976). 

From Offshore technology conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

CONF-760577—P1. 

en operating large ships in water depths only slightly 

greater than the draft, as super tankers at near-shore terminals, it is 
necessary to know precisely how much clearance is required for 
safety. Recent developments in hydrodynamics are applied to deter- 
mine the motions of a ship due to waves and current with draft to 
depth ratio approaching unity. A computer program written for this 
purpose is outlined. Computer motions are compared favorably with 
experimental data. 


35991 Wave forces on pipes near the ocean bottom. Nath, J.H.; 
Yamamoto, T.; Wright, J.C. pp 741-747 of In Eight annual offshore 
technology conference. Vol. 1. Dallas; Offshore Technology Confer- 
ence (1976). 

From Offshore erence; Houston, Texas, 
United bog of America (USA) (3 May 7" 

See CONF-760577—P1 

Where wake effects are - negligible, potential flow calculations 
predict well the lift and added mass forces acting on pipelines near 
the ocean floor when subjected to time dependent flows. Wake 
effects have a significant influence on the flow conditions and 
measured frequencies of vortex shedding can predict the drag force 
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acting on the cylinder. The Strouhal number is a function of the 
below the cylinder. The added mass coefficient is much larger w! 
the cylinder is near the boundary than when it is a free stream. 


PARTICLE ACCELERATORS 


DESIGN, DEVELOPMENT, AND OPERATION 


35992 Method for the acceleration of radioactive nuclei. Mallory, 
M.L.; McNeilly, G.S. (Oak Ridge National Lab., Tenn. (USA)). 
Nucl. Instrum. Methods; 138: No. z 421-424(1 Nov 1976). 

The new heavy-ion accelerator under construction at Oak 
Ridge National Laboratory allows the possibility of producing and 
accelerating short-lived radioactive nuclei to reaction energies. The 
heavy-ion accelerator will be a 25 MV tandem that injects into the 
Oak Ridge Isochronous Cyclotron (ORIC). The beam from the 
tandem will be transmitted through an injection system that directs 
the beam to a stripping foil located at an intermediate radius of the 
cylotron. Computer calculations have shown that, in addition to 
bringing the beam to the stripper foil, this system can also direct the 
tandem heavy-ion beam into the existing ORIC ion source, located 
at the center of the cyclotron. Using ion source technology similar 
to that which was developed for the on-line mass separator at Oak 
Ridge (UNISOR), it is proposed that radioactive nuclei can be 
produced and ionized in the ORIC ion source. Subsequently these 
ions can be extracted from the ion source and accelerated in the 
cyclotron to high energies. Calculated energies, intensities, and 
transit times of accelerated radioactive nuclei are presented. 


35993 Pulsed neutron generator using shunt between anode and 
cathode. Culver, R.B. (to Dresser Industries, Inc.). US Patent 
3,996,473. 7 Dec 1976. Filed date 15 Aug 1975. 10p. 

A pulsed neutron generator for well logging is provided 
having a resistor connected between the anode and cathode. The 
resistor provides a direct current path whereby corona current can 
flow between the cathode and a corona point without the necessity 
for the ion source to conduct. In an alternative embodiment, the 
secondary coil of a pulsing transformer is connected in series with a 
resistor between the anode and cathode. In an alternative embodi- 
ment, a corona regulator in series with the collector-emitter of a 
transistor is connected between the cathode and anode of the neu- 
tron source and the base drive to the transistor is provided by a 
light-responsive solar cell activatable by an external lamp. Circuitry 
is provided for utilizing the various neutron sources. 


35994 Ion acceleration in the evacuated drift-tube geometry. 
Hoeberling, R.F.; Payton III, D.N. (Air Force Weapons Laboratory, 
Kirtland Air Force Base, New Mexico 87117). J. Appl. Phys.; 48: No. 
5, 2079-2082(May 1977). 

The effect of varying the space-charge-limited current on the 
ion acceleration in the evacuated drift-tube geometry with no exter- 
nal magnetic field has been experimentally tested. The time-resolved 
current injected into the drift tube, the ion energy spectrum, and the 
region of ion acceleration have been measured. Different anode and 
cathode materials have been used. The results of these measurements 
indicate that ions are collectively accelerated inside the drift tube 
and that ion acceleration occurs in the drift tube only when the 
tu jus. 


BEAM DYNAMICS, FIELD CALCULATIONS, AND 
ION OPTICS 


REFER ALSO TO CITATION(S) 36714 


Effective coupling impedance and the ‘'mi- 
crowave” Messerschmid, E.; Month, M. (Brookhaven 
National Lab., Upton, N.Y. (USA)). 1976. Contract EY-76-C-02- 
0016. 10p. P 02;M AOl. 

Recent observations on the growth of beam density fluctu- 
ations have demonstrated the existence of longitudinal instabilities of 
individual bunches at very high frequencies. It was suggested that a 
quantitative description could be obtained by — the different 
sectors as if each was a distinct coasting beam and applying the usual 
coasting beam theory, while substituting local values of current and 
energy aa for the separate segments. This ad hoc procedure can 
be justified if the underlying source of the bunched rd mene instabil- 
ity was a combination of low Q, high frequency resonators. The 
underlying agreement is that these conditions imply such a fast 
wakefield that between bunch is 
thereby wing them to ve tly of each other. The 
fast growth rate implied by the an tec to unstable oscilla- 


35995 (BNL—22236) 
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a small part of a synchrotron cycle. From this it can be inferred that 
a single bunch could develop an unstable condition in spite of the 
character for unstable waves the a 
d dence of the threshold impedance ‘salae 

of a bunch was qualitatively. cc 

by numerical simulation of a particle bunch interac with high 
frequency resonators of low quality factor (i.e., low Q). However, 
when the quality factor of the resonant objects was changed, while 
keeping the frequency of the resonators fixed, a very strong impact 
on the results was observed, thus indicating that the simple picture 
of local bunch segments behaving independently is incomplete. The 
main results are presented of a for the fast bunch blow-up. 
The predictions of this theory are consistent with both computation- 


al and experimental observati 


coupling impedance structure 
eierls, R.F. (Brookhaven National 
Lab., Upton, N.Y. (USA)). 1976. Contract EY-76-C-02-0016. 13p. P 
02;MF AOl. 
In discussing the longitudinal instability problem for a coast- 
ing beam in a conductin 
self-coupling of a particular frequency com s 
of the beam due to the presence of the conducting walls. 
parametrized by the longitudinal coupling im which is the 
average voltage change, per unit amplitude of beam current at this 
frequency, experienced by a beam particle in one turn. By using a 
more general formulation of the problem in terms of Green's func- 
tions instead of electric fields, it is possible to understand the origins 
of these general features before specifying a particular configuration 
and to lay a convenient framework for —— out detailed calcula- 
tions in some more complicated cases. In particular, the relationship 
is clarified between the impedance properties of cavities, pipes, and 
mac’ 


35997 (BNL—22272) Workshop on phase space cooling. Cour- 
ant, E.D. (Brookhaven National Lab., Upton, NY. (USA)). 1976. 
Contract EY-76-C-02-0016. 6p. P 02; MF AO1. 

A two-day workshop was held on August 5 and 6, 1976, to 
discuss phase space damping (“cooling”) of particle beams. Two 
cooling techniques have been developed: in stochastic cooling the 
— of amplitudes in a beam is reduced by a feedback signal 

ived from the statistical fluctuations in the beam; in electron 
cooling an electron beam having the same mean velocity as the 
heavy particle (proton or antiproton) beam coincides with the heavy 
beam in part of the orbit. Viewed in the center-of-mass system, the 
electrons are “cold” and the protons “hot”, and in the approach to 
thermal equilibrium the protons are cooled down; in the lab system 


production of intense high-quality antiproton | 


rane suitable for colliding beam physics. 


(LBL—4843) LATTICE: an interactive lattice computer 
code. Staples, J. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Oct 1976. Contract W-7405-ENG-48. 18p. Dep. 
NTIS $3.50. 

LATTICE is a computer code which enables an interactive 
user to calculate the functions of a synchrotron lattice. This program 
satisfies the requirements at LBL for a simple interactive lattice 


ee borrowing ideas from both TRANSPORT and 
CH. A fitting routine is included. 


pn SUPERFISH - a computer program for evaluation of rf 
cylindrical "Halbach, K K. (California Univ., 

Berkeley (USA). Law: wrence Berkeley Lab.); Holsinger, R.F. Part. 

Accel.; 7. No. 4, 213-222(1976). 

The difference equations for axisymmetric fields are formulat- 
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y passed beam of finite 
conditions at much higher vo! 


36001 Beam stability in a periodic metal-dielectric system. Re- 
shetnikova, K.A. (Joint Institute for Nuclear Research, Dubna). Sov. 
Phys. - Tech. Phys. (Engl. Transl.); 21: No. 10, 1235-1237(Oct 1976). 
The longitudinal stability of a ——— electron beam in a 
periodic metal-dielectric structure is yzed in the linear approxi- 
mation. The beam is shown to be stable against longwave perturba- 
tions; it can be unstable against perturbations whose wavelengths in 
the dielectric are comparable to or shorter than the period of the 


36002 Calculation of 
flow. Quintenz, J.P.; Poukey, J.W. (Sandia Labora 
que, New Mexico 87115). Phys Fluids; 20: No. 5, 02 0nen 1ST). 

A cylindrical diode is proposed which can be used 
ate and direct the flow of charged wai 
sional partial differential equations which model the device are 
formulated and solved numerically. 


AUXILIARIES AND COMPONENTS 


36003 (LBL—5577) Control system oriented human interface. 
Barale, P.; Jacobson, V.; Kilgore, R.; Rondeau, D. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Nov 1976. Contract W- 
7405-ENG-48. 10p. (CONF-761203—2). P 02;MF AOI. 

From 2. annual MUSE meeting; Ft. Lauderdale, Florida, 
United States of America (USA) (6 Dec 1976). 

The on-line control system interface for magnet beam yo 
and focusing in the Bevalac is described. An Aydin model 5205 
display generator was chosen. This display generator will allow the 
computer to completely rewrite a monitor screen in less than 50 ms 
and is also capable of controlling a color monitor. (PMA) 


36004 Single-pulse electrons from a linear accelerator. Antoku, 
S.; Sunayashiki, T.; Takeoka, S.; Kato, K. (Hiroshima). pp 105-108 of 
In Proceedings of the Hiroshima University. Hiroshima Univ.; Re- 
search Inst. for Nuclear Medicine and Biology (1976). (In Japanese) 
The electronic circuits of a 35-MeV linear accelerator in 
Hiroshima University were modified to produce single-pulse elec- 
le-pulse electrons were obtained by synchronizing one of 

eight gues 1 m an electron gun modulator, 120 pps, to a micro- 
wave pulse from a klystron, 15 pps. After the single-pulse electrons 
were discharged, a signal was relayed to a stop-gate circuit from a 
binary scaler which was connected to the gun modulator. Although 
reproducibility of single-pulse electrons and stability of electron 
output per pulse were not completely satisfactory, the beam could be 
used for radiobiological studies. Biological effects of single-pulse 
electrons (energy: 25 MeV, dose rate: 10'° rad/min) or cultured 
mammalian cells and mice were nearly equal to multipulse electrons 
(25 MeV, 107 rad/min) and Co-60 -rays (dose rate: 100 rad/min). 


y (USA). Lawrence Berkeley Lab.). Nuch Instrum. 
lethods; 138: No. 3, 415-419(1 Nov 1976). 

A fast-closing vacuum valve has been built to protect the 
Berkeley 88 inch cyclotron against radioactive contamination during 
bombardments of highly radioactive targets. A 2.5 cm diameter 
through-hole can be vacuum sealed in approximately 3 ms by means 
of a wedge-shaped teflon gate which is moved into the closed 
position by the pressure created from an explosive charge. This 
charge can ee triggered by a fast electronic signal from an ion gauge, 
a helium leak detector or other suitable gas analyzer. Response times 
oes: 10~5-10~* torr to a sudden pressure increase have 
been measured to be approximately | ms. 


EXPERIMENTAL FACILITIES AND EQUIPMENT 
REFER ALSO TO CITATION(S) 36032, 36050 


36006 (LA—6663-MS) performance. Thies- 
sen, H.A.; Kallne, J.C.; Amann, J.F. (Los Alamos Scientific Lab., 
NMex (USA)). Mar 1977. Contract W-7405-ENG-36. 13p. P 02;MF 


Construction and of the EPICS channel at the 
aust ysics Facility PF) are com- 
com 
= 50 and 290 are reported. 


). 
. 3, 393-406(1 Nov 1976). 


36007 High intensity heavy-ion 
J.M. (California Univ., 


‘Nucl. Instrum. Methods; 138: No. 


di 
structure. 
ed in an irregular triangular mesh, and solved with a direct, nonitera- 
tive method. This allows evaluation of resonance frequencies, fields, 
and secondary quantities in extreme geometries, and for the funda- 
mental as well as higher modes. Finding and evaluating one mode 
pay 2000 point problem takes of the order of 10 sec on the CDC 
7600. 
36000 Theory of rf ion beam choppers with fringing fields. Livin- 
good, J.J. (Argonne National Lab., Ill. (USA)). Part. Accel; 7: No. 4, 
223-243(1976). 
If fringing fields are neglected, it is known that the transmit- 
ted beam of zero slope suffers a finite lateral displacement (thus 
necessitating a slit wider than the beam’s diameter to ensure passage 
of all ions) and that an increasing divergence is introduced as the 
beam is more and more cut off by the slit jaws, provided an arbitrary 
value is assigned to the chopper’s angular length phi. It is shown 
that, in addition, there is an unwanted fully transmitted beam of 
finite slope. These same conclusions hold in the realistic case with -target system. Nitschke, 
fringing Felds, these being approximated by linear ramps of angular eley Lab.). 
length epsilon. But if certain particular values of phi are employed 
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A tar system to be used with heavy-ion beams of high 
intensities is Sen The principle of gas cooling is explained and 
pn conditions for optimum cooling are evaluated. A theoretical and 

tal comparison is made between different cooling gases, 
a materials, cooling gas temperatures and flows. 


36008 Layered, multi-element electron-bremsstrahlung photon 
converter target. Funk, L.W.; Schriber, S.O. (to Atomic Energy of 
Canada Ltd.). US Patent 3, 999,096. 21 Dec 1976. Priority date 12 
Dec 1974, Canada. 6p. 

A target is described for converting kinetic energy of a beam 
of high energy electrons into bremsstrahlung radiation in the for- 

ward direction which consists of a first layer of high or medium Z 

material that converts the electron energy to bremsstrahlung, a 
second layer of low Z material that is itioned in the forward 
direction with respect to the first layer and stops electrons which are 
transmitted through the first ~~~ and a third layer of high Z 
material that is positioned in the forward direction with respect to 
the second layer and absorbs low-energy photons. The first layer 
which is of uniform thickness, may be optimized to produce a 
maximum photon intensity at any desired angle including 0°. The 
second layer need not be uniform; however, it has a minimum 
O08 wen’ to stop all electrons. The third layer may be approximately 

‘cm?. 


STORAGE RINGS 


36009 (BNL—21997) Bunch lengthening in SPEAR and extrapo- 
lation to PEP. Month, M. (Brookhaven National Lab., Upton, N.Y. 
(USA)). 1976. Contract EY-76-C-02-0016. 12p. P 02; MF AOI. 
A recent theory of bunch lengthening suggests that it is 
y by the combination of many high-frequency resona- 
tors eis a add up to produce an effective broad-band resistive 
impedance. The ultimate source is thought to be such small chamber 
discontinuities as vacuum flanges. Since it is the resistive component 
of the impedance that is responsible, the bunch lengthening should 
be directly correlated with the heat dissipated in these ring elements. 
An expression giving this correlation is derived and compared with 
experimental results. 


36010 (BNL—22230) Electron clearing and dimensional toler- 
ance for the ISA chamber. Herrera, J.C. (Brookhaven National Lab., 
> “a7 N.Y. (USA)). 1976. Contract EY-76-C-02-0016. 3p. P 02;MF 
A0l. 


In the straight sections of the ISA ring, the clearing of the 
low energy electrons produced by the beam-gas collisions will take 
place by longitudinal motion. Thus, an electron of low ener; By: 
which is prevented from escaping transversely by the attractive fi 
of the beam, will receive successive kicks by the circulatin =. protons 
and thereby acquire sufficient energy to travel longitudinally toward 
the clearing electrodes. However, a discontinuity or step in the 
chamber diameter, which occurs within an axial distance equal to a 
few diameters, gives rise to a potential difference along the chamber 
axis. In the case of a section of chambers which has a larger 
diameter, that is, a small cavity, the two steps result in a —— 
potential well, or attractive region. It is then necessary that the 
electrons be given additional a in order to overcome this 
longitudinal trapping potential. The ISA design envisions the place- 
ment of clearing electrodes at the location of significant chamber 
discontinuities, particularly in the experimental insertions. An esti- 
mate of the magnitude of the diameter discontinuity that can be 
tolerated without a clearing electrode is given. 


36011 (BNL—22231) Vacuum guidelines for ISA insertions. Ed- 
wards, D. Jr. (Brookhaven National Lab., — N.Y. (USA)). 
1976. Contract EY-76-C-02-0016. 4p. P 02; MF AOI 

Vacuum requirements } need design restrictions on the ISA 
insertions. The vacuum tube diameter, given a distance L between 
pumps, is determined by the desorption of molecules from the wall 
under the impact of ions created by the beam, whereas the thickness 
of the tube must be sufficient to prevent collapse. In addition, the 
Pg 4 aaa chamber must be able to be baked out at approximate- 


36012 (BNL—22232) Scenario group summary. Thorndike, A. 
(Brookhaven National Lav., Upton, N.Y. (USA)). 1976. Contract 
EY-76-C-02-0016. 16p. P 02; MF AOI. 

A scenario is given for ISABELLE which provides a plausi- 
ble sequence of events from FY 1980 to 1990. No doubt pot will 
pe uite different. The scenario is based on the construction schedule 

1976 oe. Assembly and testing of the accelerator will 
pe until the end of FY 1983, and the next six years will provide 
PP interactions for the initial high energy physics research. By 1990 

y temporary conditions associated with start-up of ISABELLE 
should be a thing ofthe past and all experimen capabilities fully 


=, (BNL—22233) Two suggestions to “improve the utiliza- 
tion of ISABELLE”. Thorndike, A. (Brockhaven National Lab., 
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i N.Y. (USA)). 1976. Contract EY-76-C-02-0016. 3p. P 02;MF 
AO0l. 


Two suggestions are outlined which are aimed at improving 
the efficiency of work in experimental areas by improving the 
information available to experimenters. A very good communication 
system would make work as efficient as possible during times when 
the beam is off. Here are some ideas: (1) it should be a dedicated 
system that is always on or can be turned on from either position, 
and it should be impossible for the two ends to be on different 
channels; (2) tv is desirable so each individual can watch what the 
other is doing to avoid confusion; (3) slave CRT units would be 
desirable so both can watch a given waveform or other test signal; 
and (4) it should also be possible to monitor key voltages from either 
location. It seems reasonable that beam information would be stored 
in one or more files on a disc in the on-line computer system. Each 
experimenter’s computer could then get whatever information was 
desired. Handling the information by computer is straightforward, 
and more or less standard systems for data-base management should 
be applicable. Having satisfactory sensors to monitor the information 
that is needed seems like more of a problem, but they are required in 
any case. 


36014 a Summary of longitudinal instabilities 
workshop. Chasman, R. (Brookhaven National Lab., U; , me. 
(USA)). 1976. Contract EY-76-C-02-0016. 6p. P 02; MF AOI. 

A five-day ISABELLE workshop on longitudinal instabilities 

was held at Brookhaven, August 9-13, 1976. About a dozen outside 
accelerator experts, both from Europe and the U.S.A., joined the 
local staff for discussions of longitudinal instabilities in ISABELLE. 
An agenda of talks was scheduled for the first day of the wor! 
Later during the week, a presentation was given on the subject aN 
more rigorous treatment of Landau damping in longitudinal beam 
instabilities”. A few progress meetings were held in which disagree- 
ments regarding calculations of coupling impedances were clarified. 
A summary session was held on the last day. Heavy emphasis was 
put on single bunched beam instabilities in the microwave region 
— above the cut-off frequency of the ISABELLE vacuum 


36015 (BNL—22238) Overview of machine study group. Month, 
M. (Brookhaven National Lab., Upton, N.Y. (USA)). 1976. Contract 
EY-76-C-02-0016. 6p. P 02;MF "A01. 

A brief discussion is given on some factors relating to the 
design and operation of the planned ISABELLE Storage Rings. 
These factors include: (1) the range of flexibility of the ISABELLE 
collision region parameters; (2) the constraints imposed by the 
planned mode of operation; and (3) the implications with respect to 
machine performance of six insertions rather than eight. (PMA) 


36016 (BNL—22239) Summary of experimental insertions work- 
shop. Sandweiss, J.; Month, M. (Brookhaven National Lab., Upton, 
N.Y. (USA)). 1976. Contract EY-76-C-02-0016. 3p. P 02;MF AOl. 

The last ISABELLE workshop of the summer 1976 series, 
which was held at Brookhaven, August 16-20, focused on the design 
and utilization of the experimental insertions. The goals of the 
workshop, which were somewhat more general than might be 
suggested by the title, are: (1) review the ISABELLE proposal from 
the point of view of experimental use; (2) contribute useful informa- 
tion on the “open questions” in the ISABELLE design; (3) develop 
data for experimental equipment and operating cost estimates; and 
(4) project a first approximation to ISABELLE operating modes. 


36017 (BNL—22241) Experimental halls workshop summary. 
Thorndike, A. (Brookhaven National Lab., Upton, N.Y. (USA)). 
1976. Contract EY-76-C-02-0016. 9p. P 02/MF AOI. 

On May 26 and 27, 1976, approximately 50 people met for an 
informal workshop on plans for experimental halls for ISABELLE. 
Plans as they exist in the May 1976 version of the ISABELLE 
proposal were presented. Discussions were held on the following 
four general topics by separate working groups: (1) pros and cons of 
Open areas as compared with enclosed halls; (2) experimental hall 
needs of ep, anti pp, and other options; (3) hall for the lepton 
detector; and (4) hall for the hadron spectrometer. The planning for 
experimental halls at PEP, the hall for the lepton detector, the 
hadron spectrometer, and open areas are discussed. 


36018 (BNL—22286) Lepton —_ workshop summary. 

Imlay, R.; Iwata, S.; Thorndike, A. (Brookhaven National Lab., 

Upon, NY. (USA)). 1976. Contract EY-76-C-02-0016. 35p. P 
The study group met from June 7 to 11, 1976, with the dual 

purpose of reviewing an earlier Lepton Detector report in order to 

resolve some of the remaining design problems and of considering 

possible alternatives. Since the role of this group was primarily 

of providing a critique of the earlier work, the reader is referred 

that earlier paper for the general motivation and design of 

detector. Problems studied at this session are described. 
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36019 (PB—253916) BRH routine 
x-ray systems to which 21 CFR is applicable. 
Radiological Health, Rockville, Md. Jan 1976. 
(DHEW/PUBL/FDA—16-8028), NTIS 

The manual was develo 
Health to establish procedures 
Ray Systems for compliance with Federal Performance Standard 21 
CFR 1020.40. The manual has two major parts: general procedures 


specific Cabinet X-Ray System model. The test procedures will be 

formance Standard. More rigorous wup testing per- 
formed as required. (GRA) 


GENERAL DETECTORS AND MONITORS 


REFER ALSO TO CITATION(S) 34573, 34734, 35133, 35756, 
36077, 36170, 36171, 36172 


36020 (AD—920001) High speed 1.06 micron photomultiplier 
tubes. Final report 1 Jun 1971—29 Jun 1973. Enck, R.S. Jr. (Varian 
Associates, Palo Alto, Calif. (USA). Light Sensing and Emitting 
Div.). Jun 1974. Contract F33615-71-C-1763. 94p. S $5.00. 
This report describes the results of work performed under this 

contract the original purpose of which was to design and develop 

speed 1.06 micron sensitive static crossed field photomultipliers. 
As a result of two program this contract successfully 
developed two different static crossed field photomultipliers 
(SCFPs). The end use of such devices would be their incorporation 
into gigabit laser communication systems as optical receivers. The 
first development of this three-phase program was a output 
current (250 microamp) four-stage device which features 120 picose- 
cond rise and fall times, a 3-gigahertz bandwidth, 1000 gain, and 
either S-20 or 1.06 micron fnAsP photocathodes achieving 7% 
quantum efficiency at SOOOA and 1.4% quantum efficiency at 1.06 
microns. The second development was a 250 microamp output 
current, six-stage SCFP achieving 100,000 gain at 150 pi 
rise and fall times (2.5 GHz bandwidth) and incorporated GaAs 0.53 
micron photocathodes which achieved 18% Tt efficiency. 
Excess noise for these devices was less than | dB. Finally, 0.53 
micron GaAs photocathodes were incorporated into 250 ee 
output current four-stage devices with the same 
as achieved in the first development. Quantum e poiencics of 22% at 
0.53 micron were produced as well as high gallium phosphide 
dynodes and excess noise of less than 0.4 dB. (GRA) 


36021 (LBL—5394) Positron imaging with multiwire proportion- 
al chamber-gamma converter hybrid detectors. Chu, D.Y.H. (Califor- 
nia Univ., Berkeley (USA). Lawrence Berkeley Lab.). Sep 1976. 
Contract W-7405-ENG-48. 146p. P 07;MF AO1. 


A large area positron camera was developed using multiwire 

coordinate readout. Honeycomb structured gamma converters 
made of lead are coupled to the chambers for efficient gamma 
detection and good spatial resolution. Two opposing detectors, each 
having a sensitive area of 48 cm x 48 cm, are operated in coincidence 
for the detection of annihilation gammas (511 keV) from positron 
emitters. Detection efficiency of 4.2 percent per detector and spatial 
resolution of 6 to 7 mm FWHM at the mid-plane were achieved. The 
coincidence. The theory for the gamma 


rs (LBL—5612) Positron ring cameras for emission-comput- 
pera ym Derenzo, S.E. (California Univ., Berkeley (USA). 
wrence Berkeley Lab.). Dec 1976. Contract W-7405-ENG-48. 6p. 

Dep $330 designed circular of Nal(T1) crystals and 
algorithms can can rapid, ag 


testing for cabinet 
of 
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involve larger num! re) c more t 
tals (possibly bismuth —— or faster detectors (such as loaded 
organic scintillators). 41 references. 
36023 eas — Se Cellulose acetobutyrate films and be- 
ryllium oxide discs for low-level radiation monitoring. Ventura, S.A.; 
Kleinschmidt, D.E.; Mbu, J.B. (Massachusetts Inst. of Tech., Oak 
Ridge, Tenn. (USA). School of Chemical Engineerin, Practice). 1 
Oct 1976. Contract W-7405-ENG-26. 29p. Dep. NTIS eNTIS $4.00 
The effect of mylar films on the attenuation of alpha pesticle 

energy and the production of etchable tracks in cellulose 
ate was studied. A model developed predicts a 15-4 optimum myla 
film thickness, while experimental results indicated a 22.8-y 
mum. The effect of + particle and potassium hydroxide solution 
interaction with CAB was reviewed and process improvements 
response of to tritium at 5.0 mCi/ 

‘or up to exposure was inv An av 
TSEE/B ratio of 0.02 was obtained. 


36024 Growth of mercuric iodide single crystals from dimethyl- 
sulfoxide. Carlston, R.C. (to Energy Research and Development 
Administration). US Patent 3,969,182. 13 Jul 1976. Filed date 16 Jul 


1975. 
'AT-APPL-596,547. 

Dimethylsulfoxide is used as a solvent for the of red 
mercuric iodide (Hgl2) crystals for use in radiation detectors. The 
hygroscopic property of the solvent allows controlled amounts of 
water to enter into the solvent phase and diminish the large solubility 
pation | so that the precipitating solid collects as well-defined 

crystals which grow into a volume of several cc. 


36025 Transverse section radionuclide scanning system. Kuhl, 
D.E.; Edwards, R.Q. (to Energy Researc 
ministration). US Patent 3,970, 33, 20 Jul 1976. Filed date 10 Jun 


2p. 
PAT-APPL-585,625. 
_ This invention provides a transverse section radionuclide 
system for high-sensitivity quantification of brain radioac- 
tivity in cross-section picture format in order to permit accurate 
assessment of regional brain function localized in three dimensions. 
High sensitivity crucially depends on overcoming the heretofore 
known raster type scanning, which requires back and forth detector 
movement involving dead-time or partial enclosure of the scan field. 
Accordingly, this invention provides a detector array having no 
back and forth movement by interlaced detectors that enclose the 
scan field and rotate as an integral unit around one axis of rotation in 
a slip ring that continuously transmits the detector data by means of 
laser emitting diodes, with the advantages that increased amounts of 
data can be continuously collected, processed and displayed with 
increased sensitivity according to a suitable computer program. 5 
claims, 11 figures. 


36026 Three-dimensional rectilinear scanner. O'Neill, W.J.; 
Strange, D.R.; Miller, A. (to Medical Data Systems Corp.). US 
Patent * 988, 585. 26 Oct 1976. Filed date 5 Jun 1975. 20p. 

A rectilinear scanner for detecting radiation in a plurality of 
channels utilizing a collimator is described. Each of the channels 
receives information from a different portion of the collimator. 
Information separately received is separately messaged and later 
collated to present a common image. The information is processed 
by apparatus in a data processing system. This system has means for 
messaging analog signals corresponding to gamma radiation counts 
and converting such analog signals to digital signals. This system has 
means interfacing the digital signals into an address register that 
communicates directly via data busses to core memory of a a central 

ig unit by cycle stealing and deriving clinically significant 
information hy computation on the resultant digital data. This system 
has means for storing, retrieving, and displaying the resultant digital 
data and the resultant derivations therefrom collectively. This is 
done in such a manner as to allow time sequencing of the aforemen- 
tioned operations such that the aforementioned operations can be 
interleaved on a real time basis. 13 claims, 44 figures. 


36027 Method and apparatus for indicating the radioactive decay 
products of radium in an environment. Shreve, J.D. Jr.; Trowsdale, 
L.S.; Hill, A. (to Kerr-McGee Nuclear Corp.). US Patent 3,988,587. 
26 Oct 1976. Filed date 14 Apr 1975. 60p. 

An improved method and apparatus for providing an indica- 
tion of the radiation activity of the radioactive decay products of 
radium in an environment wherein the alpha particle activity and the 
beta particle activity at a test site are detected and the detected alpha 
particle and the beta particle activities provide the indication of the 
radiation activity of radon and the decay products of radon at the 
test site. The background radiation activity at the test site is detect- 
ed, and the detected alpha particle and the beta particle activities less 
the detected bac’ radiation activity provide the indication of 
the radiation activity of radon and the decay products of radon. The 
sum of the detected alpha particle and beta particle activities pro- 


and The first contains 
converter is presented along with a review of the operation of the — 
multiwire proportional chamber and delay line readout. Calculated 
gamma converter efficiencies are compared with the measured re- 
sults using a prototype test chamber. The characteristics of the 
positron camera system is evaluated, and the performance is shown 
to be consistent with calculation. 
to-center spacing and by the positron range in tissue. Using 280 
crystals with 10-mm center-to-center spacing and isotopes such as 
Ga, "C, ™F, or Fe, a resolution of 7.5 mm full width at half 
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vides an indication of the working level (WL); the difference be- 
tween the detected alpha particle and the beta particle activities 
provides an indication of the radon concentration at the test site and 
the equivalent ingrowth time of the radon decay products (radon 
daughters) from the earlier existence of the radon as a gas; and the 
detected background radiation activity provides an indication of the 
penetrating radiation hazard at the test site. 40 claims, 8 figures. 


36028 Apparatus for electrochemical etching of recoil particle 
tracks in plastic foils. Thorngate, J.H.; Christian, D.J.; Littleton, C.P. 
(Oak Ridge National Lab., Tenn. (UsA)). Nucl. Instrum. Methods; 
138: No. 3, 561-563(1 Nov 1976). 
A high voltage, ac power supply is described that was de- 
signed for use in studies of the electrochemical etching of recoil 
icle tracks in plastic foil. It was designed to operate over the 
uency range from 40 to 4000 Hz with an output of at least 1000 
V (rms) at load currents of at least 4mA. Improvements in the 
etching cell to increase the safety of the system are also described. 


36029 System for whole body imaging and count profiling with a 
scintillation camera. Kaplan, E.; Cooke, M.B.D. US Patent 3,993,908. 
23 Nov 1976. Filed date 3 Jun 1974. 14p. 

The present invention relates to a method of and apparatus 
for the radionuclide imaging of the whole body of a patient using an 
unmodified scintillation camera which permits a patient to be con- 
tinuously moved under or over the stationary camera face along one 
axis at a time, parallel passes being made to increase the dimension of 
the other axis. The system includes a unique electrical circuit which 
makes it possible to digitally generate new matrix coordinates by 
summing the coordinates of a first fixed reference frame and the 
coordinates of a second moving reference frame. 19 claims, 7 figures. 


36030 Carbon fiber electrometer for dosimeter. Piltingsrud, H.V. 
US Patent 3,993,950. 23 Nov 1976. Filed date 6 Jun 1975. 4p. 

An electrometer for conventional pocket radiation dosimeters 
is disclosed in which the moving element of the electrometer is a 
carbon fiber. The fiber is spun from polyacrylonitrile homopolymer 
yarn and has a diameter of approximately 7 microns before carbon- 
ization. The polyacrylonitrile homopolymer fiber is conventionally 
preoxidized at approximately 270°C before conventional carboniza- 
tion at approximately 1200°C. The resulting working fiber has a 
round cross sectional diameter of approximately 4 microns and a 
modulus of elasticity of approximately 15,000,000 psi. The fiber is 
mounted in a conventionally loop shaped electrometer frame by 

gures. 


36031 Collimator. York, R.N.; York, D.L. US Patent 3,997,794. 
14 Dec 1976. Filed date 23 Dec 1974. 12p. 

A radiation collimator is described having a plurality of 
pivotally mounted collimating tubes, with adjusting mechanism for 
simultaneously adjusting the tubes relative to each other to various 
selected positions wherein they are all focused on selected common 
focal points. The collimator can be used in radiotherapy and radio- 
diagnosis. 14 claims, 7 figures. 


36032 Device for monitoring the position, intensity, uniformity, 
and directivity of an radiation beam. Boux, R. (to C.G.R.- 
Mev). US Patent 3,997,788. 14 Dec 1976. Priority date 14 Jun 1974, 
France. 4p. 

An ionization chamber is peripherally bounded by a stack of 
four coaxial annular frames with rabbeted confronting faces forming 
three annular recesses on the peripheral chamber wall, the middle 
recess receiving a transverse ition whereas the other two recess- 
es form seats for iph zones of two dielectric disks with 
discontinuous metallic coatings constituting mutually insulated seg- 
mental electrode elements. The segmental elements terminate short 
of the peripheral chamber wall, except for a tab extending from each 
element onto the peripheral disk zone received in the corresponding 
recess within which that tab is connected to an external lead. The 
tabs of the two disks are an; 
segmental boundaries of 
figures. 


36033 Neutron-irradiation dose monitor comprising thermocou- 
ples. Mathieu, F.G. (to CEN). US Patent 3,997,789. 14 Dec 1976. 
Priority date 27 Apr 1973, Belgium. 4p. 
A neutron-irradiation dose monitor is described as comprisi 

a first couple of wires of different nature, soldered to one another by 
the one end thereof and a second couple of wires of different nature, 
soldered to one another by the one end thereof, the wires of both 
couples having thermo-electric properties that vary differently ac- 
cording to the integrated neutron flow. 4 claims, 3 figures. 


36034 Nuclear detectors sensitive to alpha, beta, and gamma rays 
and to thermal neutrons and to methods of treatment of crystals of 
such detectors. Siffert, P.M.; Cornet, A.G.; Regal, R.T.; Triboulet, 
R.G.; Marfaing, Y.M. US Patent 3,999,071. 21 1976. Filed date 
26 Aug 1975. 8p. 

A nuclear detector is described in which a semi-conductor 
crystal of cadmium telluride is utilized. The crystal has high resistiv- 


ly offset from one another, as are the 
ir conductive elements. 11 claims, 4 
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ity greater than 10°Ncm and permits the detector to be used in 
measuring alpha, beta and gamma rays as well as thermal neutrons. 
The crystal is treated to be of MOS or MIS type to avoid polariza- 
tion phenomena. 10 claims, 6 figures. 


36035 Tritium-in-air monitor. Osborne, R.V.; Rg N.W. (to 
Atomic Energy of Canada Ltd.). US Patent 3,999,066. 21 Dec 1976. 
Filed date 11 Dec 1975. 4p. 

A system for continuously monitoring air for the presence of 
tritiated water vapor is described comprising contacting a —— 
mined mass flow of an air sample with a predetermined flow of a 
liquid miscible with tritiated water to transfer any tritiated water 
vapor in the air sample to the liquid; stripping radioactive noble 

from the liquid with a stream of gas; and analyzing the liquid 

‘or beta radiation to determine the presence of tritium. In the 

erred embodiment of the apparatus an air-liquid contactor, a gas- 

uid separator and a stripper are combined into a single unit with a 

igures. 


36036 Scintillation scanner. Mehrbrodt, A.W.; M W.F.; 
Brunnett, C.J. (to Picker Corp.). US Patent 4,001,580. 4 Jan 1977. 
scintillation scanner a visual e prod 

means coupled through a lost motion connection to the boom which 
supports the scintillation detector is described. The lost motion 
connection is adjustable to compensate for such delays as may occur 
between sensing and recording scintillations. 13 claims, 5 figures. 


36037 Radiation flux measuring device. Corte, E.; Maitra, P. (to 
General Atomic Co.). US Patent 4,001,590. 4 Jan 1977. Fiied date 31 
Jan 1975. 4p. 

A radiation flux measuring device is described which employs 
a differential pair of transistors, the output of which is maintained 
constant, connected to a radiation detector. Means connected to the 
differential pair produce a . representing the log of the a-c 
component of the radiation detector, thereby provi a si 


—s the true root mean square logarithmic output. 3 claims, 
2 figures. 


36038 Liquid scintillation solution. Long, E.C. (to Beckman 
Instruments, Inc.). US Patent 4,001,139. 4 Jan 1977. Filed date 28 
Nov 1975. 4p. 

A liquid scintillation solution is described which includes (1) a 
scintillation solvent (toluene and xylene), (2) a primary scintillation 
solute (PPO and Butyl PBD), (3) a secondary scintillation solute 
(POPOP and Dimethyl POPOP), (4) a mage | of substantially 
different surfactants and (5) a filter dissolving or transparentiz- 
ing agent. 8 claims. 


36039 Scintillation camera and head therefor having means for 
improving resolution over a limited field of view. Inbar, D. (to Elscint 
Ltd.). US Patent 4,001,591. 4 Jan 1977. Filed date 11 Jul 1975. 8p. 
A head for a scintillation camera has . eae scintillati 
that eo to radiation stimuli by pr op light events 
Ww spatial distribution —— to the ae istribution of 
the radiation stimuli, and a plurality of photomultipliers each havi 
a photocathode facing the crystal and as an output si 
when a light event occurs. The photomultipliers are organized into a 
first group arranged in a cluster centrally positioned relative to the 
crystal and having smaller photocathodes than those in the second 
group which is arranged in an annular array surrounding the first 
group. The head of the camera is connected to signal processing 
circuitry for computing each of two spatial coordinates of a ligh 
event by forming ytical functions of the output signals. Such 
circuitry has two selective modes of operation. the first, each 
spatial coordinate of a light event is computed by forming an 
analytic function of the output signals from only those photomulti- 
pliers in the first group. In the second mode of operation, each 
tial coordinate of the light event is computed using an analytical 
tion of the sum of output si of the first group of 
hotomultipliers and the output signals from the second — For 
ight events falling within a first portion of the defined y the 
envelope of the projection on the crystal of the photocathodes of the 
first group of photomultipliers, when the si rocessing circui' 
is operating in its first mode, the resolution achieved will be muc! 
better than the resolution achieved when the signal processing 
circuitry is operating in its second mode. 17 claims, 4 figures. 
36040 System and method of a scintillation counting. 
—, E. (to Intertechnique S.A.). US Patent 4,008,393. 15 Feb 
. Filed date 11 Sep 1970. 28p. 

A method of liquid scintillation counting utilizing a combus- 
tion step to overcome quenching effects com novel features of 
automatic sequential introduction of samples into a combustion zone 
and automatic sequential collection and delivery of combustion 
products into a counting zone. 37 claims, 13 figures. 


RADIATION DOSEMETERS 


36041 Color indicator-dosimeter of ionizing radiation. Panchen- 
kov, G.M.; Kozlov, L.L.; Molin, A.A.; Ershova, Z.F.; Mikhailov, 
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L.M.; Juzvyak, A.G.; Valitov, R.B.; Churov, V.P.; Grinev, M.P. US 
Patent 4,001,587. 4 Jan 1977. Filed date 24 Oct 1975. 1 10p. 

The color indicator-dosimeter of ionizin g radiation in accor- 
dance with the invention com uprises 70 10 100 parts by weight ofa 
thermoplastic polymer, 10 to 40 pars by weight of a plasticizer, 0.5 
to 3.0 by weight of a s! and two dyes compatible with 
value of decolorization in the polymer is 0. molecule/100 
eV and its absorption maximum lies in the 450 to 590 nm spectral 
range. The other of said two dyes is incorporated in the color 
indicator-dosimeter to the extent of from 0.015 to 0.03 = nf 
weight; its G value of decolorization in the polymer is 0.15 to 1 
molecule/100 eV and its absorption maximum lies in the 600 to 720 
nm spectral range. The proposed color indicator-dosimeter of ioniz- 
ing radiation permits measurin percent and 


dosimeter of fonizing 
does not change after 12 mon’ 
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36042 (UCID—17398) Mechanical design and environmental 
testing of a computing gamma spectrometer. Steffan, K.L. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 17 Feb 1977. 
Contract W-7405-ENG-48. 29p. P 03;MF A01. 
A portable has been con- 
y tested. It functions properly after 
a 150-mm drop test and a 1. sweep test 
at 263°K — a represents the level beyond which at least 
partial failure ts. unit is unaffected by thermal cycling but is 
somewhat sensitive to thermal shock. It is mounted in a waterproof 


container. 
36043 Why the Hadamard transform is unsuitable for a photoe- 
lectron spectrometer. Thomas, T.D. (Oregon State Univ., Corvallis). 
J. Electron Spectrosc. Relat. Phenom.; 6: 81-83(1975). 
In a preliminary communication (J. Electron Spectrosc., 1 
— '509) Allen and Schweitzer have indicated the possibility 
ce a Hadamard Transform for photoelec- 
tron spectroscopy. It is the purpose of this note to demonstrate that 
if detector background is negligible compared to the signal of 
interest, then the use of such a transform provides no advantage over 
conven methods will, in fact, cause a deterioration in the 
2 Sa Since low detector background is the usual 
spectrometers, it is unlikely that this 
technique will be of value in photoelectron spectroscopy. 


charged particles. P.W. (to Physical Electronics Indi 
FRO) Patent 2 Sep 1976. 7p. dn 


6 figs. 

The invention refers to an analyzer for determining the 
energy distribution of charged particles emitted from a source. The 
analyzer consists of electrodes, a disc with an inlet opening 
arranged in the center, a power source for keeping up a given 
potential between the electrodes, a retarding grid with a power 
detector for charged particles. The analyzer, which ood resolv- 

te eld of sensitivity, is is described especially wi — to 
electron spectroscopy for chemical analyses 


HIGH ENERGY PHYSICS INSTRUMENTATION 
REFER ALSO TO CITATION(S) 36018, 36511, 36512 


logic trigger 
system for high energy ysics experiments. Platner, E.D. 
(Brookhaven National. N.Y. (USA)). 1976. Contract 
EY-76-C-02-0016. 4p. (CONF-7. 1006—43). sition” NTIS $3.50. 
From ——.. science, scintillation and 


America (USA) 1976) 

fast logic system designed to select predetermined combi- 
system is a random access memory was especially designed 


ment. Thun, R.; Akeriof, C.W.; 


experi- 
; Koltick, D.; Loveless, 
Univ., Ann 


"Lab. 
<a 138: No. 3, 437-444(1 Nov 197 
A detailed description 


charm search at Fermilab is 


chamber system used in a 
and performance are di 


aspects of 
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36047 Photodetector non-responsive to Cherenkov radiation. 
Coffin, J.C. (to RCA Corp.). US Patent 4,002,901. 11 Jan 1977. Filed 
for bn high 
r for use in ysics comprises an 
envelope with a transparent face pl ate. The face pat 
from a material whic ternal reflection of 
are an oy 
cathede is spaced apart from the face plate. 6 claims, 2 


RADIOMETRIC INSTRUMENTS 
REFER ALSO TO CITATION(S) 33826 


36048 attenuation for simultaneous determi- 
nation of layer thicknesses in a bi-layered structure. Whittaker, J.W.; 
Snow, S.G. (Oak Ridge National Lab., TN). Mater. Eval.; 34: No. 10, 
224-229(Oct 1976). 
Radiation attenuation has been applied to the measurement of 
individual y agen in a bi-layered structure at the Oak 
t. A technique utilizing — energies of the 
transmitted requires only one 
tion to be made to determine thickness of each layer. 
le this technique is applicable to most combinations of materials, 
amount of radiation attentuation provided by that component. Con- 
sequently, this measurement is most accurate when the component of 
primary interest has a higher Z number than the other constituent. 


36049 Methods of collimator fabrication. Leask, J.W. (to Engi- 
pore Pep gt Corp.). US Patent 3,988,589. 26 Oct 1976. Filed 
date 28 Jul 1975. 6p. 
A collimator for radiation receiving and i 
a method for making such collimators are described 
procedure includes the steps of casting a plurality of modular ele- 
ments each having a base from one side of which extends a first 
plurality of spaced columns and from the opposite side of which 
extends a second —_ of columns of shorter height than the first 
between the first plurality of columns, 
first plurality of columns of one module into the spaces 
pena the second plurality of columns of the succeeding module in 
a modified mortistenon relationship successively and affixing them in 
that position, placing the assembled grid into a frame, and filling the 
between the grid and the frame with radiation-opaque materi- 
14 claims, 
gures. 


36050 Target thickness uniformity gauge. Liljestrand, 
ae G.; Hoffmann, G.W. (Texas Univ., Austin (USA). 1% 
ysics); S , J.E. (Los Alamos Scientific Lab., n Mex. mae 
J. (Columbia Scientific Industries, Austin, Tex. 
lied Research Div.). Nucl. Instrum. Methods; 138: No. % roi 


(1 Nov 1976). 

and uniformity for large area targets is Yescribed. The. techni 
takes advantage of the fact that typical transmission curves for 
continuous beta-ray spectra are exponential up to very small trans- 
mission (< <1 %) under suitable conditions. Depending upon the 
region of target thickness between 0-800 mg/cm* A ny Bang 
measure target thicknesses between 1-30 mg/cm? using a '*’Pm beta 
source was constructed and its performance is pales 


36051 Ionization flow detector. Servassier, A. (to Institute Fran- 
caise du Petrole, des Carburants et Lubrifiants et En’ de 
Recherches et d’Activities Petrolieres Elf). US Patent 3,996,795. 14 
Dec vo Priority date 11 Dec 1973, France. 12p. 

An electrode E; having the design function of an ion source is 
placed in a gas stream and emits by corona discharge effect ions 
which are collected on two electrodes Ez and Es. These electrodes 
consist of grids placed at right angles to the direction of the gas 
stream on each side of the electrode E; at approximately equal 
distances from this latter. The device comprises electronic means for 
amplifying the currents collected at the electrodes E, and Es as well 

as for calculating the difference and the sum of the currents collect- 
ed at the electrosies after amplification. 12 claims, 10 figures. 


36052 analyzer with plural radiation sources and 
detectors. Arima, S.; Oda, M.; Miyashita, K.; Takada, M. (to Tohoku 
Electric Power Co., Inc.). US Patent 4,001,589. 4 Jan 1977. Filed 


1975. 12p. 

A radiometric analyzer for measuring characteristics of a 
— radiation comprises a plurality of systems in which each 

a radiation source and a radiation detector which are the 
characteristics (calibration curve) of the respective systems of 
tors, whereby the measurement is carried out by four fundamental 
rules by operation of the mutual outputs of said detector system 


COIO 
claims. 
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obtained through said linear calibration circuit. One typical embodi- 
ment is a radiometric analyzer for hydrocarbons which measures the 
density of heavy oil, the sulfur content and the calorific value by 
three detector systems which include a y-ray source (E/sub y/ 
greater than 50 keV), a soft x-ray source (Ex approximately 20 keV), 
and a neutron ray source. 2 claims, 6 figures. 


36053 Ionization detector with improved radiation source. Solo- 
mon, E.F. (to Gulf and Western Manufacturing Co. (Systems)). US 
Patent 4,007,374. 8 Feb 1977. Filed date 11 Sep 1975. > 

The detector comprises a chamber having at least one radi- 
ation source dis; therein. The chamber includes spaced collec- 
tor plates which form a part of a detection circuit for sensing 
changes in the ionization current in the chamber. The radiation 
source in one embodiment is in the form of a wound wire or ribbon 
suitably wyupoene in the chamber and preferably a source of beta 
particles. The chamber may also include an adjustable electrode and 
the source may function as an adjustable current source by forming 
the wire or ribbon in an eliptical shape and rotating the structure. In 
another embodiment the source has a random shape and is homoge- 
neously disposed in the chamber. 13 claims, 5 drawing figures. 


RADIATION EFFECTS ON INSTRUMENT 
COMPONENTS, INSTRUMENTS, OR 
ELECTRONIC SYSTEMS 


36054 (AD-A—027779) Radiation effects in semiconductor and 
insulator materials. Final report. Leadon, R.E.; Snowden, D.P.; 
Wilkenfeld, J.M. (IRT Corp., San Diego, Calif. (USA)). Apr 1976. 
Contract DAAG39-75-C-0152. 165p. (INTEL-RT—8124-004). 
NTIS $6.75. 

See also report dated Mar 1975, AD-A—017022. 

The generation, recombination, trapping, and transport of 
carriers in the oxide (SiO?) of MOS devices has been investigated 
theoretically and experimentally. Calculated charge transfer and gate 
threshold shifts have been compared to experimental data for Shock- 
ley-Read, geminate, and columnar recombination. Columnar recom- 
bination agrees best with both low-energy electron and (60)Co 
irradiations. Time histories and total charge transfer were obtained 
for short pulses of 30-MeV electrons as a function of bias. The 
charge transfer versus bias differs significantly for two different sets 
of devices. The radiation and thermal depolarization of persistent 
internal fields created in polymer films by burn-in was studied. The 
data suggest that the creation of stable space-charge fields depends 
on (1) the existence of trapping sites associated with specific mor- 
phological features of each polymer or (2) on the ali t of 
molecular dipoles. 


36055 (AD-A—028034) Radiation effects on oxides, semiconduc- 
tors, and devices. Final report May 1975—Apr 1976. Srour, J.R.; 
Othmer, S.; Curtis, O.L. Jr; Chiu, K.Y. (Northrop Research and 
Technology Center, Hawthorne, Calif. (USA)). Jun 1976. Contract 
DAAG39-75-C-0161. 182p. (NRTC—76-36R). NTIS $7.50. 
Analytical and experimental studies of charge transport and 
charge buildup in alumi implanted SiO? were performed which 
indicate that both electrons and holes are oy in the implanted 
region. Results of an ionizing dose rate study for CMOS devices are 
presented in which the effects of two low dose rates (0.2 and 70 
rads(Si)/sec) are compared. Charge transport studies on pedigreed 
MOS capacitors were made and results compared to those for 
similar devices. Detailed measurements of charge transport in radi- 
ation-hardened SiO? films were ‘ormed as a estion of tempera- 
ture, applied electric field, and time following pulsed excitation. 
Determinations of SiO? hole mobility were also made as a function 
of time, temperature, and field. An a of charge buildup at 
low temperatures in radiation-hardened MOS capacitors was per- 
formed and severe flatband voltage shifts were noted. Employment 
of ion-implanted oxides was observed to reduce this effect. A bib- 
RA published work on neutron-irradiated silicon is includ- 


36056 (AD-A—028613) Electrical parameter screens for air 
force weapon systems hardness assurance. Final report. Bailey, R.A.; 
Ussery, M.A. (Air Force Weapons Lab., Kirtland AFB, N.Mex. 
(USA)). Jun 1976. 68p. (AFWL-TR—76-89). NTIS $4.50. 

The objective of this program was to verify that the angle of 
the S21 scattering parameter could be used as a neutron hardness 
assurance screen at the wafer stage of integrated circuit fabrication. 
The objective was accomplished by interfacing commercially avail- 
able test equipment, making the necessary measurements, and com- 
paring the actual with the predicted t-radiation DC common 
emitter forward current gain, deno’ beta. The predicted beta 


values were based on calculations involving the measured angles of 
$21. (S21 is the scattering parameter or forward transmission (inser- 
tion) gain with the output part terminated in a matched load.) If the 
angles of S21 are measured over the proper frequency range, it is 
reasonable to — the standard deviation 

prediction to be less than 5. 


of percent error in beta 
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36057 (AD-A—028725) Scattering parameter models. Final 
report. Wong, S.K.; Lubell, J.I.; Ching, G.E. (TRW S 

Redondo Beach, Calif. (USA)). Feb 1976. Contract F29601-7 
0001. 282p. NTIS $9.25. 

The technique of modeling semiconductor microwave de- 

vices using scattering parameter (or ‘s’ parameter) and other supple- 
mental measurements is presented. Nonlinear time-domain models 
that are computationally efficient and ——— with circuit analy- 
sis codes such as SCEPTRE have been developed for six types of 
microwave devices, demonstrating the usefulness and practicality of 
the ‘s’ parameter modeling techniques and approach. Two different 
model accuracy verification techniques were developed for the 
diodes and transistors, respectively. Ionizing and neutron irradiation 
and post-radiation characterization tests were ormed on the 
modeled devices. The radiation effects on these devices were incor- 
porated into their time-domain models where significant. 
36058 (AD-A—029026) Radiation-hardened integrated circuit 
amplifier: nuclear weapon effects susceptibility study. Final report 1 
Jul 1975—30 Jun 1975. Vault, W.L.; , L. (Harry Diamond 
Labs., Washington, D.C. (USA)). Aug 1976. 82p. (HDL-TR—1759). 
NTIS $5.00. 

The objective of this program was to measure the permanent 
degradation and transient circuit response of a radiation-hardened 
operational amplifier, developed for long-wave infrared (LWIR) 
sensors, to simulate nuclear weapon effects environments. These 
included transient radiation effects (TRE), system-generated electro- 
magnetic pulse (SGEMP), and combined nuclear radiation and elec- 
trical pulse effects. 


36059 (AD-A—030968) Permanent and transient radiation ef- 
fects on thin-oxide (200-A) MOS transistors. Technical report. Share, 
S.; Martin, R.A. (Harry Diamond Labs., Washington, D.C. (USA)). 
Jun 1976. 24p. (HDL-TR—1745). NTIS $3.50. 

An approach for hardening metal oxide semiconductor 
(MOS) transistors to ionizing radiation by reducing the thickness of 
the gate oxide is presented. It is shown that Si gate, n-channel MOS 
field-effect transistors with oxides 200 A thick continue to operate in 
the enhancement mode after irradiation to 1,000,000 rads (Si) with a 
positive bias applied to the gate during the irradiation. This repre- 
sents a considerable improvement over conventional thick-oxide 
1000-A) devices, which go into the depletion mode 
of operation at 100,000 rads (Si). The thin-oxide devices after expo- 
sure to pulsed ionizing radiation showed improved performance over 
that of thick-oxide devices. It was found also that device operation 
following irradiation depended on the source-drain spacing (Channel 
length): Shortening the channel length leads to an increased shift of 
the threshold voltage induced by irradiation. (Author) (GRA) 


36060 (PEM—57) Nuclear EMP: ingredients of an EMP protec- 
tion engineering methodology. Latorre, V.R.; Spogen, L.R. Jr. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). Feb 
1977. Contract W-7405-ENG-48;DNA-EC-091. 37p. P 03;MF A0O1. 
A fundamental methodology of electromagnetic pulse (EMP) 
rotection engineering is described. Operations performed within the 

| saneene of this methodology are discussed. These operations, 
along with problem constraints and data, constitute the essential 
ingredients needed to implement the overall engineering methodolo- 
gy. Basic definitions descriptions of these essential ingredients 
are provided. The issues discussed represent the first step in develop- 
ing a methodology for protecting systems against P effects. 


36061 (PEM—58) Nuclear EMP: an EMP protection procedure 
for electrical/electronic systems. Latorre, V.R. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Feb 1977. Contract 
W-7405-ENG-48; DNA-SUB-EC-091. 10p. P 02;MF AO1. 

This paper presents a procedure for the protection engineer to 
follow in assessing a system with respect to its susceptibility to an 
electromagnetic pulse (EMP), and in determining whether the 
system requires protection. If the system is determined to be vulner- 

le to EMP, the procedure also indicates how to decide upon the 
most suitable protection scheme. The discussion centers on two flow 
charts, which illustrate the step-by-step procedure which utilizes the 
necessary ingredients of EMP protection engineering discussed in a 
previous paper. The description of the protection procedure is 
divided into two parts: the first dealing with issues on the macro- 
= or large-scale system level, while the second is concerned 
with operations on the subsystem level or lower. 


MISCELLANEOUS INSTRUMENTS 


REFER ALSO TO CITATION(S) 33785, 33966, 33967, 34577, 
34756, 35764, 35808, 35945, 35952, 36129, 36294 


36062 (FDA—77-8002, pp 117-127) Improving the accuracy of 
radiant power measurements based on photodetector instrumentation. 
Zalewski, E.F.; Lind, M.A. (National Bureau of Standards, Wash- 
ington, DC). Oct 1976. 


JULY 31, 1977 


From Sym; effects and measurement of 
it sources; Rockville, 


Maryland, Gaited States of America (USA) 
5 Mar 1976). 
In Symposium on biological effects and measurement of light 


A model of the radiometric measurement s for detector 
based instrumentation is described. Four areas of research at NBS 
affecting this measurement system are briefly discussed. They are: 
evaluation of the absolute (electrical) base measurements of radiant 
power; instrumentation for detector characterization and absolute 

— response measurements; —— radiation effects on 
n photodetectors; and an interlabora' comparison to test the 
pone -the-art in detector responsivity ‘er measurement. 


26063 (GEPP—286) Integration of programmable pocket calcu- 
lators into measurement instrument packages. Roubik, J.C. (General 
Electric Co., St. Petersburg, Fla. (USA). Neutron Devices Dept.). 7 
Mar 1977. Contract EY-76-C-04-0656. 20p. P 02;MF AO1. 

The integration of programmable ket calculators into 
measurement instrument packages is described. In these able data 
the calculators perform as small, flexible, universally adaptable 
processor systems having computing memory and data oye 
capability. The calculators permit instrument calibration for no’ 
earities beyond slope and intercept employing computer data pro- 
cessing and curve fit techniques. The report contains schematic 
diagrams of the calculator circuitry as modified to accept data and 
commands electrically. Also shown is the circuitry to generate 
external commands to the computer for instrument control. 


36064 (GEPP—290) Sensitivity ratios. Winkleman, C.R.; Da- 
vidson, H.G. (General Electric Co., St. Petersburg, Fla. (USA). 
Neutron Devices Dept.). 31 Mar 1977. 6p. P 02;MF AO1. 

Sensitivity factors for use with residual gas analyzers in mass 
spectrometry have been derived for compounds most —— 
encountered in vacuum tube exhaust processes. With these factors, 
calibration of a mass spectrometer may be done for nitrogen and 
applied by ratio to other compounds. 


36065 Composite semiconductor bolometers for the 
detection of far-infrared radiation. Nishioka, N.S. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Dec 1976. Contract W- 
ao 59p. Dep. NTIS $4.50. 


A composite semiconductor bolometer for the detection of 
far-infrared radiation has been developed in which doped germani- 
um serves as the temperature sensor and a bismuth coated sapphire 
substrate serves as the radiation absorber. Metal wires serve as the 
thermal and electrical conductance to the environment. These detec- 
tors operate at pum liquid *He temperatures (approximately 
1.3°K). In many applications these detectors approach the theoreti- 
cal limits of sensitivity. Optimization calculations have been per- 
formed which predict both the ultimate performance possible from 
these detectors as well as the optimum operating conditions in 
various experimental situations. 


36066 (UCRL—78490) Time-resolved interferometry with pico- 
second laser pulses. Milam, D.; Martin, W.E. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Aug 1976. Contract 
W-7405-ENG-48. 12p. (CONF-760832—24). P 02;MF 

From 20. annual SPIE technical symposium; 
California, United States of America (USA) (23 Aug ‘16 

The use of short-duration laser pulses in both two-beam and 
multiple-beam interferometry and a new interferometer configura- 
tion adapted for short-pulse usage are described. Avoidance of 
—— phase shifts due to nonlinearities in the p gation of the 

rt pulses, and the relationship between finesse pulse duration 

are discussed. Experimental data are shown to demonstrate time- 
integrated and time-resolved short-pulse interferometry. 


36067 (Y—2060) 


Surface-finish measurement with interference 
microscopes. Sladky, R.E. (Oak Ridge Y-12 to a (USA)). 
Feb 1977. Contract W-7405-ENG-26. Dep. NTIS $4.50 

Diamond turning copper and other metals, to produce mirror 
surfaces with reflectivities generally higher than can be obtained by 
lapping and — has become an important new technology. 


Evaluation o finish of these surfaces requires careful examina- 
tion, using optical instruments. This document provides background 
information about the theory and in this pro- 
gram. Data from several specimens have been acquired 

the type of surface finish thet is obtai is obtained. Mirrors have been a ed 
ed that show the state of the art that has been achieved in diamond 
rc copper and nickel. 


Isolating dc—dc coupler. Dandl, R.A.; Wintenber, R.E. 

(Oak Ridge National Lab, , TN). Rev. Sci. Instrum.; 46: No. 6, 784- 

1975). 

A simple circuit is described which accurately couples a dc 

signal across a dc potential of several hundred volts. The method of 

extending the current linearity of the high-voltage transistor used to 
perform this function is probably useful in other applications. 


INSTRUMENTATION 3697 


36069 New method for heating a single-sideband sr in 
Hayward, S.B. (Univ. of Sg = Berkeley). pp 382-38 
ie annual Electron y Society of 


Fron 34. Electron Microscopy Society of America 
—~ | ym Beach, Florida, United States of America (USA) (9 
CONF-760803—. 
An electrically-heated drive whose heating current 
has negligible effects on the objective lens of an electron microscope 
is described which allows single-sideband imaging. (WHK) 


36070 Bending holder J ‘in-situ’ deformation of electron micro- 

scope specimens. No T.S.; Narayan, J. (Oak Ridge National 
Lab. TN). p aay of In Thirty-fourth annual meeting, Electron 
Microscopy of America. Bailey, G.W. (ed.). Baton Rouge, 
LA; Claitor’s Publishing Div. (1976). 

From 34. Electron Microscopy Society of America annual 
| ane Florida, United States of America (USA) (9 


Se, CONF-760803—. 
The use of “in-situ” deformation for the study of deformation 
in the electron microscope has been inhibited either by the special 
specimen and specimen mounting requirements of deformation 
the limitations on specimen tilting for control of 
raction contrast and analysis of the deformation structures. A 
deformation holder which was designed for use in a Hitachi 200E 
electron a but whose basic features should adapt to hold- 
wi makes of electron microscopes is described. 


36071 Third-order aberration correction in the SEM and STEM. 
Parker, N.W.; Golladay, S.D.; A.V. of Chicago). pp 
464-465 of In Thirty-fourth annual meeting, Electron Microscopy 
Society of America. Bailey, G.W. (ed.). Baton Rouge, LA; Claitor’s 
Publishing Div. (1976). 

From 34. Electron Microscopy Society of America annual 
te Beach, Florida, United States of America (USA) (9 

ug 

See CONF-760803—. 

The resolution and field of view attainable in electron micro- 
scopes is limited by third-order aberrations of the optical system. A 
method for third-order aberration correction in the SEM and STEM 
is briefly described. (WHK) 


36072 Evaporative cooling of high current density mini-lenses. 
Parker, N.W.; Utlaut, M.; Crewe, A.V. (Univ. of Chicago). pp 536- 
537 of In Thirty-fourth annual meeting, Electron Microscopy Soci- 
ety of America. Bailey, G.W. (ed.). Baton Rouge, LA; Claitor’s 
Publishing Div. (1976). 

From 34. Electron Microscopy Society of America annual 
meeting; Miami Beach, Florida, United States Sf Aneien (USA) (9 
Aug 1976). 

See CONF-760803—. 

A method for evaporative cooling of lenses for electron 
microscopes is described. The temperature of the coil is controlled 
by controlling the pressure of the system. (WHK) 


36073 Progress in aberration correction in the STEM. Beck, V.; 
Crewe, A.V. (Univ. of Chicago). pp 578-579 of In Thirty-fourth 
annual meeting, Electron wry: « y Society of America. Bailey. 
G.W. (ed.). Baton Rouge, LA; Claitor’s Publishing Div. (1976), 

From 34. Electron Microscopy Society of America annual 
meeting; Miami Beach, Florida, United States ot hamiiinn (USA) (9 
Aug 1976). 

See CONF-760803—. 

A corrector for primary spherical aberration for a STEM is 
briefly described. The corrector consists of non-cylindrically sym- 

metric elements, four quadrupoles, and three oc - which pro- 
tate a negative primary spherical aberration. (WHK) 


36074 Accelerometer using radioactive pickoff. Ljung, B.H.; 
Friedland, B. (to ag Co.). US Patent 3,992,953. 23 Nov 1976. 
Filed date 24 Dec 1974. 12p. 

A precision accelerometer is provided which is capable of 
measuring linear accelerations along three axes. The accelerometer 
incorporates a a radioactive particle as the inertial accel- 
eration sensing mass. e particle is contained in an evacuated 
cubical chamber, and the position of the particle within the chamber 
is established by the differential between the mean number of emit- 
ted charged particles detected at the opposite walls of the chamber, 
whenever the particle moves from a central position within the 
chamber. The accelerometer includes an electronic control system 
which generates feedback signals that tend to maintain the particle 
centered within the chamber in the presence of accelerations, and at 
the same time to provide electrical outputs which are measurements 
of the accelerations along the three coordinate axes. 6 claims, 3 


li 

Q 

sources. 

figures. 
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36075 Large thermocouple thermometry errors caused by mag- 
netic fields. Kollie, T.G.; Anderson, R.L.; Horton, J.L.; Roberts, 
M.J. (Oak Ridge National Laboratory, Oak Ridge, Tennessee 
37830). Rev. Sci. Instrum.; 48: No. 5, 501-511(May 197 
Chromel/Alumel thermocouples used in a magnetic. fiel field 
indicated temperatures in error by about +- 150% at 1 
Diagnostic tests showed that the errors were caused by the tting- 
shausen—Nernst (EN) effect. The EN effect produces an emf in a 
conductor, such as a thermocouple, placed in a magnetic field and 
temperature ient which are both transverse to the length of the 
conductor. The heat transfer experiment at the Oak Ridge National 
Laboratory in which the temperature measurement errors were 
encountered is described, and the results of diagnostic tests per- 
formed in this ——- ae and in auxiliary lab-bench 
experiments to identif TEN ef ffect are presented. Sources of 
error, other than the EN effect, for thermocouples used in a magnet- 
ic field are discussed 


WELL LOGGING INSTRUMENTATION 


REFER ALSO TO CITATION(S) 33819, 33824, 33825, 33826, 
33827, 33861, 34194 


36076 aparatlary be avadanlyey. 
(Apparatus and equipment for petroindustrial geophysics). Agama- 
lyies, H.; Tagyzada, P. Baku; Maarif (1975). 258p. 


36077 Radioactive tracer profiling system and apparatus. Wiley, 
R.; Veach, L. (to Western Co. of North America). US Patent 
4,007, _ 8 Feb 1977. Filed date 21 Nov 1975. 16p. 

A radioactive charge is ejected into the borehole and a 
subsurface unit including a radiation detector is moved upwardly 
through this charge a number of times. The total radiation count as 
the unit moves up through the charge is obtained by —e ape the 
output of the radiation detector during the period when counter 
output exceeds the background radiation. The integrated count is 
displayed on a digital display unit. Compensation is provided for 
background radiation within the borehole. Also correction is made 
for the dead time of the radiation detector so that an accurate 
indication of the total amount of radioactivity remaining in the 
borehole during successive runs is obtained. 22 claims, 


EXPLOSIONS AND EXPLOSIVES 


36078 Stokes and anti-Stokes fluorescence of 1,12-benzoperylene 
in solution. Birks, J.B.; Easterly, C.E.; Christophorou, L.G. (Health 
Physics Division, Oak’ Ridge National Laboratory, Oak Ridge, Ten- 
nessee 37830). J. Chem. Phys.; 66: No. 9, 4231-4236(1 May 1977). 

Extensive observations of the Stokes and anti-Stokes fluores- 
cence spectra of 1,12-benzoperylene in n-heptane solution from -90 
to +90degreeC are reported and analyzed. Corresponding absorp- 
tion spectra over the same temperature range are used in the 
assignment of the vibronic states and transitions. The normal fluores- 
cence spectrum has five bands, corresponding to the S°:yieldsS°o, 
S%o, S%o, S%0, S‘o transitions (S/sup V//sub E/ refers to a singlet 
electronic state S/sub E/ in a vibrational level V), which are the 
origins of symmetric nu-bars vibrational progressions. Three bands 
beyond the S°:yieldsS% transitions are identified as S11, S*:, 
S*:yieldsS°, hot fluorescence and one band as S°2yieldsS% fluores- 
cene, and these are the origins of similar nu-bars progressions. It is 
proposed that the S®:yieldsS/sup m/o(mnot-equal0), S/sup n/ 
1yieldsS° (nnot-equal0), and S°:yieldsS°o transitions are induced by 
vibronic coupling to allowed S/sup m/2yieldsS/sup m/o, 
S°syieldsS °o, an S'zyieldsS% transitions, respectively. The 
S°2yieldsS°o fluorescence is partly directly excited and partly ther- 
mally excited from S°;. —- of these two components leads to 
an evaluation of the S° lifetime (21 +- 4 ps) and the S°2yieldsS/sup 
n/; internal conversion rate (4.8 +- 0.8 x 10!°s~*). 


CHEMICAL 


36079 (MHSMP—75-40) Quarterly progress saad process de- 
velopment, July—September 1975. Volume I. and Hanger- 
Silas Mason Co., Inc., pp Tex. (USA)). 1975. Contract EY-76- 
C-04-0487. 125p. Dep. NTIS 

Four of the six lots Y <n precipitated PETN pro- 
duced last quarter were formulated into 3 and evaluated for 
firing performance and extrudability. Detonability was improved. 
Three of the lots fired satisfactorily on the DV blocks; however, 
extrudability was reduced. Three batches of PETN were formulated 
this quarter to further examine LX-13 extrudability and detonability. 


ERA VOL. 5-2, NO. 14 


36080 (MHSMP—76-30D(Rev.1)) Production and identification 
of TATB-related species. Period covered: April—June 1976. a 
gall, C.S.; Jacobs, B.J. (Mason and Hanger-Silas Mason Co., 

Amarillo, Tex. (USA)). 1976. Contract EY-76-C-04-0487. 8p. P ry 


MF A 

* major impurities in TATB were synthesized and identi- 
fied by IR spectroscopy and thin-layer chromatography for use as 
analytical standards in TATB analysis. The two impurities were 
1,3,5-triamino,2,4-dinitrobenzene, and 1,3,5-triamino,2,4-dinitro,6- 
chlorobenzene. 


36081 (SAND—76-0330) Digestion as a process aid for hexani- 
trostiblene. O'Keefe, D.M. (Sandia Labs., Albuquerque, N.Mex. 
ae Feb 1977. Contract EY-76-C-04-0789. 52p. Dep. NTIS 


" The simple process of digestion is shown to increase the 

urity and to adjust the particle size of the explosive hexanitrostil- 

e, HNS. This process provides an alternative to the labor- 

intensive workup of the crude HNS; it also provides an alternative to 

the time-consuming extraction process for the production of HNS-II. 

By adjusting the particle size, filtration is made easier and the bulk- 

density of the powder is increased. This process is not suitable for 
the preparation of HNS-I. 


(SAND—76-0738) Predicting the time-to-explosion of 


tion. Hardee, H.C.; Lee, D.O.; Donaldson, A.B. (Sandia Labs., 


Albuquerque, N.Mex. (USA)). Feb 1977. Contract E(29-1)-789. 31p. 
Dep. NTIS $4.00. 


An approximate temperature profile method is used to predict 
the time-to-explosion of one-, two-, and three-dimensional pend news 
which are subjected to a constant heat flux boundary condition. 
Specific geometries considered are the semi-infinite solid, slab, and 
hollow sphere. The results are also extended to the case of the solid 
— solid and hollow cylinder, rectangular parallelepiped, and 

ite cylinder by a unique geometric correlation factor. This corre- 
lation factor allows the solutions for all the geometries to be present- 
ed by a single set of curves. 


36083 (UCID—17412) Estimation of the solubility of No age of 

mino-2,4,6-trinitrobenzene (TATB) in various solvents. Selig, W. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 2 
Mar 1977. Contract W-7405-ENG-48. 10p. P 02;MF AO1. 

A simple method for estimating the solubility of TATB in 
various solvents is presented. It is considered unlikely that a solvent 
will be found in which TATB is more soluble than 0.1 percent (w/ 
v). Exceptions are the so-called superacids in which the solubility of 
TATB exceeds 20 percent (w/v). 


NUCLEAR 


36084 (AD-A—030815) Debris motion and injury relationships 
in all hazard environments. Final report, Jun 1974—Jun 1975. Lon- 
ginow, A.; Wiedermann, A.; Citko, S.; Iwankiw, N. (IIT Research 
Inst., Chicago, Ill. (USA)). Jul 1976. Contract DCPA01-74-C-0251. 
245p. (IITRI-J—6334). Q 11/MF AOl1. 

The results of a study concerned with producing casualty 
(injury and fatality) relationships for people located in conventional 
buildings when subjected to man-made and natural disaster hazard 
environments are presented. Emphasis is on the direct effects pro- 
duced by nuclear weapons. Limited consideration is given to debris 
effects produced by a tornado. The key portion of this effort was 
concerned with selecting impact casualty criteria and developing a 
simulation model for ple subjected to blast winds and debris. 
Portions of available literature dealing with impact casualties are 
reviewed and discussed. Impact casualty criteria applicable for eval- 
uating casualties in a nuclear weapon blast environment are selected. 
A two-dimensional, articulated man simulation model was devel- 
oped. People survivability estimates for people located in conven- 
tional basements of multistory buildings subjected to blast effects of 
megaton range nuclear weapons are presented. Results are presented 
for full basements with one-way and two-way (flat plate, flat slab) 
reinforced concrete overhead floor systems and large V/A (base- 
ment volume to entranceway area) ratios. 


36085 Comparison of theoretical and observed 
body and surface waves an explosion at NTS. Topical 
report. Bache, T. C. Bari hag T.G.; Rimer, N.; Savino, J.M. (Systems, 
Science and Software, La Jolla, Calif. (USA)). May 1976. Contract 
F08606-75-C-0045. 48p. (SSS-R—76-2937). NTIS $4.00. 

The results of a theoretical calculation of the teleseismic body 
and surface waves for the NTS KASSERI explosion are presented, 
and a detailed comparison of the synthetic seismograms with those 
recorded at stations of the Special Data Collection System (SDCS) 
is given. This study is a comprehensive analysis of the KASSERI 
prose ohe incl modeling of the close-in nonlinear ground motion 

uced by explosion, propagation of the resulting seismic 
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waves through the earth and computation of synthetic seismograms 
at desi; teleseismic stations. 


— (AD-A—031268) Teleseismic coupling from the simulta- 


of an array of nuclear explosions. Topical report. 
Chere, J.T.; Bache, T.C.; Wray, W.O.; Masso, J.F. (Systems, Sci- 
ence and Software, La Jolla, Calif. (USA)). 10 Feb 1976. Contract 
F08606-75-C-0045. 32p. (SSS-R—76-2865). NTIS $4.00. 

Calculations performed to date have produced no significant 
enhancement of teleseismic ground motion from a multiple shot 
array. This was true in spite of the fact that the near source fracture 
pattern from the array differed significantly from that produced by a 
——— symmetric explosion source. Fairly large perturbations in 

seismic radiation pattern did appear but at frequencies outside 
the teleseismic band. Enhanced tension failure did occur in the 
multiple shot calculation. However, for this to seriously affect tele- 
seismic ground motion it would require an —— spacing, yield 
and material properties combination in which fracturing from the 
array is much greater than that produced by a single charge of 
equivalent yield. An array in which the important ——- are 
optimized to significantly alter the teleseismic ground motion could 
probably be constructed. However, it is much more likely that 
anomalous observations of teleseismic ground — from an ex 
sive array are due to overburden efects and hi; 2 cou; pling 
material properties. If these factors fail to ex; fnin the e ieouin, 
interaction calculations should be performed but should be based on 
a good estimate of material strength for the rock at the test site. 


36087 (AD-A—031269) Prediction and matching of teleseismic 
ground motion (body and surface waves) from the NTS MAST explo- 
sion. Topical report. Barker, T.G.; Bache, T.C.; Cherry, J.T.; Rimer, 
N.; Savino, J.M. (Systems, Science and Software, La Jolla, Calif. 
(USA)). 6 Feb 1976. Contract F08606-75-C-0045. 67p. (SSS-R—76- 
2727). NTIS $4.50. 

The results of a theoretical prediction of the teleseismic body 
and surface wave signatures of the NTS underground pane tem sod 
MAST is presented, and a detailed comparison of the predicted 
waveforms with seismograms recorded at stations of the Special 
Data Collection System (SDCS) is given. This study involves a 
comprehensive analysis of the MAST explosion, including computer 
modeling of the close-in nonlinear ground motion produced by this 
event, ——- of the resultant stress waves through the appro- 
priate earth structures and computation of seismograms recorded at 
designated teleseismic stations. Comparison of theoretical and ob- 
served short- and long-period seismograms were made with respect 
to amplitude, waveform and travel time. Travel times were closely 
matched as were the waveforms for surface waves. For body waves 
a number of the SDCS stations are within the triplication range and 
the waveform match is far from ideal. Still, amplitudes for both body 
and surface waves were matched to within 50 percent and were 
much closer in most cases. 


CIVIL USES 
REFER ALSO TO CITATION(S) 36170 


36088 (SAND—76-0531) Results of airblast and temperature 
measurements, Pro Essex I, Phase 3. Vortman, L.J.; Dickinson, 
J.R.; Fastle, D.L. (Sandia Labs., Albuquerque, N.Mex. (USA)). Jan 
1977. Contract E(29-1)-789. 136p. Dep. S $6.00. 

Airblast and flare temperature measurements were made on a 
42 GJ detonation buried 5.85 m deep with a 165 mm dia open hole to 
the surface. Identification of a late-time pulse, attributed to after- 
burning of detonation products, led to a re-examination of data from 
earlier detonations of the Essex I series. The late-time pulse appears 
only for certain explosives and combinations of emplacement, stem- 
ming, and medium. Measurements made at 1 km and beyond permit- 
ted continued development of systematic suppression of airblast as a 
function of charge burial and stemming. Measurements of gas pres- 
sure of the flare emerging from the open hole indicated 
overpressures slightly greater than 690 bars. Measurement of 
ae from the open hole 
proved the feasibility of using os and photodiode tech- 
niques and demonstrated the abi. Flare 
temperatures far less than predicted on the basis of an earlier shot 
prevented a direct comparison of the two techniques. 


36089 (UCRL—52206) Computational model of the stemming 
operation for cased holes. Cowin, S.C. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 7 Jan 1977. Contract W-7405- 


ENG-48. 34p. P 03/MF AO1. 
The feasibility and of a computational model for 
the stemming pone Pat tng feasibility of such a model is 
established by developing and presenting mechanical models for the 
various phases of the stemming . These mechanical models 
mechanics of solids, fluids and 
materials. The desirability of the computational model is 
om the tasks of iis oid Gee stemming design 
process. 


3699 
explosions. Nordyke, M.D. (Univ. of ‘ornia, Livermore). Ann. 


Nucl. Energy; 2: 657-673(1975). 
Over the past several years a series of international 
i sponsored by the Internati Atomic Energy 
(IAEA) and in a number of publications (AEC-tr-7121, 1 Ke- 
drovskiy, 1970; Kedrovskiy et al., 1970; Kedrovskiy et al., 1971), the 
Soviet Union has disclosed that they have a very active program for 
developing peaceful uses of nuclear explosions (PNE) in their nation- 
al economy. They have described the results of 16 experimental and 
industrial — designed to develop nine different applications 
in the petroleum, gas, and minerals industries, as well as for water 
resources development. However, when one considers the large 
number of large unidentified seismic events that have been reported 
over the last seven years in areas of the Soviet Union outside the 
normal nuclear-weapons test areas, it is obvious that they have an 
even more active program than they have publicly described, one 
that must be approaching a routine industrial technology in some 
areas. The PNE program that the Soviets have publicly discussed in 
various reports and at various m summarized and, when 


eetings is 
appropriate, compared with data from the U.S. Plowshare Program. 


WEAPONRY 
REFER ALSO TO CITATION(S) 35406, 36170 


36091 (AD-A—025994) SATFAL - the application of meteoro- 
logical satellite data to nuclear fallout prediction. Duncan, L.D. 
(Army Electronics Command, White Sands Missile Range, N.Mex. 
(USA). Atmospheric Sciences Lab.). 1976. 14p. NTIS $3.50. 

The SATFAL system employs the advanced technology 

vided by meteorological satellites to provide an efficient means 

‘or dagen the Army’s requirements for upper altitude wind data. 

procedure and theory for determination fo the wind profile 
measurements obtained by vertical tempera’ 
sounders on polar orbiting meteorological oy 
and discussed. An analysis of 32 comparisons of SATEAL and and 
conventional radiosonde wind observations shows that there is very 
little (indeed acceptable) difference between fallout predictions com- 
puted from wind obtained by the two procedures. With the current 
steady improvement of the state of the art in satellite radiometric 
measurements and technology, steadily increasing SARFAL wind 
accuracy is expected. Because of its basic simplicity and automated 
concepts, the SATFAL system is ideally suited for tactical battle- 
field applications. Since this system will rpvide all the wind data 
required by the Army above 15 km, it will obviate the need for high 
altitude balloonsondes and should, therby, allow for reduction in 
oe (GRA) equipment and personnel required for such observa- 
tions. (G 


— (AD-A—030795) Explosion source modeling, seismic wa- 
and research. technical 


yield verification 
1 Feb—30 Apr 1976. Bache, T.C.; Cherry, J.T.; 
Rimer, N.; Savino, J.M. (Systems, Science and Software, La Jolla, 
Calif. (USA)). May 1976. Contract F08606-75-C-0045. 59p. (SSS- 
R—76-2924). NTIS $4.50. 

The theoretically computed and observed am) rey of both 
the b and d (maximum) body wave phases for KASSERI agree to 
well within a factor of two at all of the five SDCS stations. Minor 
adjustments of the upper mantle model could improve the agreement 
at all the SDCS sites. Computations of the effect of material strength 
on teleseismic body wave amplitudes indicate that the amplitude of 
the b phase increases with decreasing strength; the rate of increase 
being more rapid at lower levels of material strength. An additional 
effect is that the apparent period of the b phase increases rapidly 
source spectrum. Further verification of the explosion source model- 
ing code, SKIPPER, was achieved by comparison of free field 
ground motion calculations and observations for the PPLEDRIVER 
and GASBUGGY explosions. In the case of PILEDRIVER, the | 
exercise of a recently developed elastic wave propagation code 
verified that the observed PILEDRIVER RDP was not affected by 
reflected waves from the free surface or from layer interfaces in the 
source region. (GRA) 


EXPLOSION DETECTION 

36093 (AD-A—027881) pe countermeasures 

using P shadow zone and explosion PKP caustic zone. 
Technical report. Blandford, RR: Sweetser, E.I.; Cohen, T.J. (Tele- 


dyne Geotech, Alexandria, Va. (USA). Seismic Seismic Data Lab.). 25 
1975. Contract F08606-76-C-0004,. 3l1p. (SDAC-TR—75-15). NTI 


$4.00. 

Established distance-amplitude curves are used to illustrate 
the feasibility of a method to detect the presence of a seismic phase 
from an underground explosion in the coda of an earthquake. The 
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advantage of the technique arises from the fact that the amplitude of 
shadow zone while the amplitude of PKP from an explosion is 
enhanced in its caustic zone. Results of the study indicate that the 
method can be effective even if the explosion and earthquake are 
located only two to five degrees apart. (Author) (GRA) 


36094 (AD-A—028035) Determination of seismic source depths 
from differential -_— times. Final report 1 Nov 1974—30 Jun 1975. 

e, E.; Bauman, R. (Ensco, Inc., Ee Va. (USA)). 30 Jun 
1975. Contract F08606-75-C-0025. 59p. NTIS $4.50. 

New analysis techniques, developed i the detection of seis- 
mic depth phases, have been applied to three seismic events. These 
techniques were shown to greatly enhance the analyst's ability to 
determine seismic source depths. (GRA) 


36095 (AD-A—028968) Variability of seismic waveforms record- 
ed at LASA from small subregions of Kamchatka. Technical report. 
Blandford, R.; Clark, D. (Teledyne Geotech, Alexandria, Va. 
(USA). Seismic Data Lab.). 24 Sep 1975. Contract F08606-76-C- 
0004. 44p. (SDAC-TR—75-12). NTIS $4.00. 

A comparison of LASA short-period waveforms from earth- 
quakes in three 1 — diameter circles on capes of Kamchatka 
reveals substantial differences in the typical waveform from each 
circle, and both simple and complex events within each circle. A 
total of 65 events was examined. Only a few events, all from one 
region have emergent waveforms which Kolar and Pruvost (1975) 
have suggested to be required for successful simulation of an earth- 

quake by an array of explosions. Several events were found with 
MG) only slightly greater than m(b) - 1.5, the region of the 
MG): m(b) plane — of explosions. The low values of M(s)-m(b) 
and compressive first motions at LASA, together with published 
fault plane solutions from the area suggest that those paiva» are from 
45 degree thrust faults. Defining m(b) on the maximum amplitude in 
the first 10 seconds of the short-period signal would be a useful shot 
array countermeasure. (GRA 


36096 (AD-A—030857) The effect of attenuation on the spectra 
of P waves from nuclear explosions in North America. Technical 
report. Der, Z.A.; McElfresh, T.W. (Teledyne Geotech, Alexandria, 
Va. (USA). Seismic Data Lab.). 1 Jun 1976. Contract F08606-76-C- 
0004. 53p. (SDAC-TR—76-7). NTIS $4.50. 

Anelastic attenuation (t star) was measured along various 
paths in North America using spectra of P-waves from nuclear 
PILEDRIVER, NICKERBOCKER, MAST, 

(OME, and SALMON to various LRSM and SDCS stations. The 
results are consistent with the presence of a sizeable low Q layer 
under the western United States (WUS) and the absence of such 
layer under the tectonically stable eastern part of North America. 
Typical values of (t star) at intermediate distances along paths 
crossing this low-Q layer are around .45. Paths outside S have 
typical (t star) values around .15. (GRA) 


ENVIRONMENTAL SCIENCES, 
ATMOSPHERIC 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 36104 


36097 (COO—2455-13) Experiment on turbulent motion in the 
planetary boundary layer within the Salt Lake Valley through the 
radar tracing of constant-density balloons. Kao, S.K.; Dargitz, D.B. 
(Utah Univ., Salt Lake City (USA). Dept. of Meteorology). Jan 
1977. Contract EY-76-S-02-2455. Tip. Dep. NTIS $4.50. 

An airborne tracking project was undertaken to determine the 
turbulent characteristics of air parcels in the planetary boundary 
layer over the Salt Lake Valley, Utah. The project was conducted 
between 5 to 10 March, 1976, under semi air stagnation conditions. 
Constant-volume balloons made of Mylar were constructed and 
ballasted to fly at predetermined flight levels with the ability to 
internally withstand superpressures in excess of seventy millibars. 
These balloons carried mders and were tracked by a M-33 
radar. It was found that the north-south orientation of the Salt Lake 
Valley and the mountain ranges bordering the east and west sides 
produced a channeling effect on the mean flow. 


36098 (ORNL/TM—5746) Spatial data on a environmen- 
and socioeconomic themes at Oak Ridge N 

Olson, R.J.; Watts, J.A.; Shonka, D.B.; Leobe, AS. 30 Johnson, M.L.; 

Ogle, M.C.; Malthouse, N.S.; Madewell, D.G.; Hull, "JF. (Oak Ridge 

National Lab., ab. Tenn, (USA) Feb 1977. Contract W-7405-ENG-26. 


tial files covering environmental, and socic- 


& Gah ational Laboratory (ORNL) are 
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described. The textual descriptions are maintained by the Regional 
and Urban Studies Information Center (RUSTIC) within the Data 
Management and Analysis Group, Energy Division, as part of the 
Oak Ridge Computerized Hierarchical Information System 
(ORCHIS) and are allate for online retrieval using the ORLOOK 
program. Descriptions provide abstracts, geographic coverage, 
original data source, availability limitations, and contact person. 
Most of the files described in this document are available on a cost- 
recovery basis. 


36099 Numerical determination of the efficiency with which elec- 
trically charged cloud drops and small raindrops collide with electrical- 
ly ye Ke spherical particles of various densities. Grover, S.N.; 
Beard, K.V. (Univ. of California, Los Angeles). J. Atmos. Sci.; 32: 
No. 11, 2156-2165(Nov 1975). 

‘Numerical computations were carried out to determine the 
efficiency with which electrically charged cloud drops and small 
raindrops of diameters ranging from 84 to 866 = collide with 
electrically charged particles of densities between 1 and 4 g cm™* 
and diameters between 0.4 and 20 um. For this purpose, numerical 
flow fields about rigid spheres of Reynolds numbers 1, 10, 20, 100 
and 200 were used to integrate the trajectory of the particle relative 
to the collector drop. Two approximate methods were used to 
represent the electrostatic force between the drop and the particle, 
and the resulting collision efficiencies show that the representation 
of the drop and particle by two point charges is a sufficient approxi- 
mation of the electrostatic force for the majority of atmospheric 
charges, as long as the drop diameter is larger than 208 ym. For 
typical charges on drops and particles observed in the atmosphere, 
and for attractive electrostatic forces, the collision efficiency results 
for particles smaller than 2 ym in diameter show a significant 
oe over the collision efficiencies for the case of no electric 
charges. 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 33745, 33747, 33753, 34504, 
34505, 34506, 34509, 35630, 35633, 35750, 36174, 36192, 36225, 
36338, 36340, 36341, 36343, 36355, 36356 


36100 (AD-A—029912) The yearly summary of the NRL air 
quality data (1975). Final Stamulis, A. (Naval Research Lab., 
os D.C. (USA)). Aug 1976. 25p. (NRL-MR—3351). NTIS 
-50. 
The NRL air monitoring station went operational in January 
1975, and a summary of the air quality data collected for the year is 
included in this report. The parameters monitored at the station 
include ozone (O3), sulfur dioxide (SO2), nitrogen dioxide (NO2), 
total hydrocarbons (THC), methane (CH4), carbon monoxide (CO), 
wind speed, and wind speed and wind direction. The instruments are 
coupled to a data acquisition system including a magnetic tape 
recorder. A month's data is accumulated on a tape and subsequently 
processed by a computer program. The monthly computer printout 
includes hourly and daily air quality data for each parameter plus 
data on non-methane hydrocarbons which is obtained by subtracting 
CH4 concentrations from corresponding THC concentrations ob- 
tained at the same time. A large amount of information has been 
accumulated of which only a part has been included in this report. 
The NRL air quality data is also compared to data obtained by other 
jurisdictions in the Metropolitan area. (Author) (GRA) 


36101 (AD-A—030031) Ambient air quality model for ~~ 4 
ment of U.S. naval aviation emittants. Final report. Calif (USA) 
Netzer, D.W. (Naval Postgraduate School, (USA). 
Sep 1976. 101p. (NPS—67Nt76091). NTIS $5.50. 

An air quality assessment model for U.S. Naval aircraft 
operations was developed from a generalized air quality assessment 
model for U.S. Air Force operations. Data were gathered by obser- 
vation of operations at a Naval Air Station and these data used to 
conduct parametric studies to poe pears A vo ca ities of the 
model. Modifications to the original model and parametric 
studies are discussed. (auth) 


36102 (COO—2455-14) Experiment on turbulent ~~ in the 
planetary boundary layer over the Salt Lake Valley. Kao, S.K.; 
MacRae, G.R. (Utah Univ., Salt Lake City (USA). Dept. of Meteo- 
rology). Jan 1977. Contract EY-76-S-02-2455. 6ip. P 04;MF AOl. 
An airborne tracking project was undertaken to determine the 
turbulent characteristics of air parcels in the planetary boundary 
layer over the Salt Lake Valley. Constant-volume balloons carrying 
transponders were tracked by an M-33 radar. The balloon data was 
categorized by mountain or valley winds, atmospheric stability, and 
wind velocity for the analyses of diffusion from a fixed point source 
and an instantaneous source in the central part of the valley. For 
diffusion from a fixed point source, the lateral eddy diffusivity in the 
central of the valley is found to be about twice that over a flat 
plane. This is likely the effect of the mountain ranges bordering the 
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east and west sides of the - For diffusion from an instantaneous 
source, the rate of relative di was first approximately propor- 
tional to t*, then generally decreased with increasing diffusion time. 
The latter is likely due to the presence of mountains surrounding the 
valley, which impose a constraint on the diffusion of particles when 
they move close to the mountains. The mean square particle-distance 
generally increases with diffusion time, and the along-wind compo- 
nent of the mean square particle-distance is about six times the lateral 
component. Since the mean wind is generall lel to the moun- 
tains, the lateral component of the eddy diffusivity is greatly influ- 
enced by the mountains. 


36103 (COO—2455-15) Summary of research progress, 1 Janu- 
ary 1976—1 January 1977. (Utah Univ., Salt Lake City (USA). 
Jan 1977. Contract EY-76-S-02-2455. 4p. P 02; 


A study was made of meteorological and topographical ef- 
fects on the transport and dispersion of pollutants in valleys and over 
mountain terrains. The study is useful in determining the optimum 
site selections for power and industrial plants in mountain-valley 
terrains. Results are reported from a one-year field study on turbu- 
lent motion and diffusion in the planetary boundary layer in which 
constant-volume balloons were tracked by radar. The study was 
made in the Salt Lake Valley, Utah. It was found that the north- 
south orientation of the valley and the mountain ranges produced a 
channeling effect on the mean flow and that the mountain ranges 
enhance turbulent motion but impose a constraint on particle move- 
ment near the mountains. Three numerical models for turbulent 
diffusion in a logarithmic wind profile in the surface boundary layer 
were used to determine the effects of wind shear on the dispersion of 
air pollutants. It was concluded that when numerically modelling an 
air pollution situation in the surface turbulent bo layer the 
effects of the velocity shear of the logarithmic wind must be 
considered. (CH) 


36104 (COO—2455-16) Atmospheric diffusion in the surface tur- 
bulent layer. Kao, S.K.; Taylor, D.M. (Utah Univ., Salt 
Lake City (USA). Dept. of Meteorology). Jan 1977. Contract EY- 
76-S-02-2455. 66p. P 04;MF 
A study of turbulent diffusion in the surface boundary layer 

was made to determine the effects of wind shear on the dispersion | v of 

. Three numerical models analyzed and compared in- 
cl constant wind velocities and diffusion coefficients throughout 
the layer are assumed; a logarithmic wind profile and constant 
diffusion coefficient; and logarithmic wind Ae ~ and linearly vary- 
ing diffusion coefficients. It was found that the logarithmic wind 
profile in the surface boundary layer significantly affects air pollut- 
ant transport and diffusion resulting in generally lower pollutant 
concentration levels throughout the layer except in a region beneath 
and close to source location. It becomes apparent that when numeri- 
cally modelling an air pollution situation in the surface turbulent 
boundary layer, the effects of the velocity shear of the logarithmic 
wind profile must be considered. 


36105 crept ead Handbook of statistical tests for evalu- 


all Control, Inc., Palo Alto, 

"Part I presents a handbook of procedures to determine if an 
employee's exposure to an atmospheric contaminant level exceeds 
Federal Standards. Part II pte ore the backup statistical theory 
which supports the handbook procedures. In Part I, the reader is 
first presented with a section on Definition of Terms and Notations. 
Appendix I-A. 


36106 (NTISUB/B—135-76/007) Summaries of foreign govern- 
ment environmental reports. Number 47. (Environmental Protection 
y ona Washington, D.C. (USA)). Jul 1976. 48p. NTIS $4.00. 

See also SUB/B—135-76/006. 

The U.S. Environmental Protection Agency, under a series of 
documents exchanges with foreign governments = international 
organizations, is collecting environmental reports from around the 
world. In each issue the document summaries are grouped by 
subject, by category of document, and by country. Subject areas, 
which reflect EPA programs, include: air, water, noise, solid 
pesticides, toxic substances, radiation, and land use. (GRA) 


36107 (ORNL—5263) CUMEX: a cumulative hazard index for 
assessing limiting exposures to environmental Walsh, P.J.; 
Killough, G.G.; Parzyck, D.C.; Rohwer, P.S.; Rupp, e.M.; Whit- 
field, .L; Booth, RS.; Raridon, R.J. (Oak Ridge ational Lab., 
_ (USA)). Apr 1977. Contract W-7405-ENG-26. Tip. P 05;MF 


A hazard index methodology called CUMEX has been devel- 
for limiting human ex to environmental pollutants. 
index is defined as Q/Q/sub L/ where Q is exposure or dose 
to total-body, organ or tissue from all environmental pathways and 
Q/sub L/ is a limit which should not be exceeded because of health 
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risk to humans. Mathematical formulations for hazard indices are 
a for each sampling medium co: g to each effluent 

hazard indies are accumulated into composite indices 
pa that total human intake or dose would not exceed the health 
risk limit. Mathematical formulation for composite hazard indices or 
CUMExX indices for multiple pollutants are presented. An example 
CUMEX application to cadmium release from a smelter complex in 
East Helena, Montana demonstrates details of the methodology for a 
single pollutant where human intake occurs through inhalation and 
ingestion. 


36108 (PB—253500) Field testing: application of combustion 
modifications to control pollutant emissions from industrial boilers - 
Phase II. Final report Jul 1974—Sep 1975. Cato, G.A.; Muzio, L.J.; 
Shore, D.E. (KVB Engineering, Inc., Tustin, Calif. ‘(USA)). Apr 
1976. Contract EPA-68-02-1074. 270p. NTIS $9.00. 

See also report dated Oct 74, B—238920. 

The report gives results of testing 19 coal, oil, and fired 
industrial boilers to determine their normal emissions and effec- 
tiveness of combustion modifications in reducing NO(x) emissions 
without increasing the emission of particulates and other pollutants. 
Combustion modifications investigated were: reducing excess air, 
recirculating flue gas, staging combustion air, adjusting burner swirl 
registers, reducing ouathuation air temperature, tuning the burner, 
changing atomization pressure, and changing oil temperature. Emis- 
sions were found to be not significantly dependent on boiler size, but 
very d t on the fuel. Generally, the normal NO(x) emissions 
were below EPA Standards for New my ys | Sources. Particulate 
emissions from oil and gas were below 43 ng/J (0.1 Ib/million Btu); 
from coal, they are above by a factor of 5. NO(x) reductions of as 
much as 50% were obtained with several combustion modifications. 
In most instances the boiler heat-loss efficiency was not degraded. 
Although particulate emissions usually increased, the increase could 
be limited by fine-tuning the boiler. There was no significant effect 
on any other pollutant emission. (GRA) 


36109 (PB—253778) a of temperature on stability of sulfur 
dioxide collected by the federal reference method. Final 
report. Fuerst, R.G.; Scaringelli, F.P.; Margeson, J.H. (Environmen- 
tal Protection Agency, Research Triangle Park, N.C. (USA)). May 
1976. 33p. (EPA—600/4-76/024). NTIS $4.00. 
This 1 eport describes an evaluation of the effect of tem 

ture on the stability of samples collected according to the Environ- 
mental Protection Agency procedure for measurement of ambient 
sulfur dioxide. This evaluation was carried out over the range 35 to 
278 micrograms per cubic meter of air sampled. Collected samples 
were found to decay at a critical temperature-dependent rate. The 
rate of decay increases five-fold for every 10 degree centigrade 
increase in temperature over the range 20 to 40 degrees. The rate of 
decay is independent of concentration over the range studied, and 
the decay reaction follows first-order kinetics. A mathematical 
model was developed that allows sample decay to be calculated if 
the temperature history of the sample is known. Temperature specifi- 
cations and changes in the procedures necessary to eliminate the 
decay problem are proposed. (GRA) 


36110 (PB--253942) Scientific and technical data base for crite- 
ria and pollutants - 1975 erc/rtp review. Yearly review for 
1975. (Environmental Protection Agency, Research Triangle Park, 
N.C. (USA)). May 1976. 464p. (EPA—600/1-76-023). NTIS $12.00. 

This report is a review and evaluation of the current knowl- 
edge of the criteria and hazardous pollutants: oxides of nitrogen; 
carbon monoxide; hydrocarbons; photochemical oxidants; suspended 
particulates; sulfur oxides; asbestos; beryllium; and mercury. Primary 
emphasis is on results achieved from the ERC/RTP research pro- 
gram since publication of the criteria documents, which were used as 
the data bases for the National Ambient Air Quality Standards. This 
document is the first in a series of annual reviews to be conducted by 
the Environmental Research Center in the Research Triangle Park, 
N.C. on the results of on-going research. The document attempts to 
assess the adverse effects of the criteria and hazardous pollutants on 
health, vegetation, climate, visibility, and materials. Information on 
instrumentation, measurement, pollutant characterization, transfor- 
mation and transport, and control technology for the specific pollut- 
ants is also given. (GRA) 


36111 (PB—253947) Effect of equipment 

guifuric acid plant emissions. Final teak report Apr 1975—Jan 19 1976. 
Calvin, E.L.; Kodras, F.D. (Catalytic, Inc., Charlotte, N.C. (USA)). 
Apr 1976. Contract EPA-68-02-1322. 95p. NTIS $5.00. 

The report describes the effect o' pane maintenance and 
on emissions from single- and d rption sulfuric acid 
ts, using both elemental sulfur and recycled ‘rr 

acid sludge feedstock. A description is included of the criti 

equi t, manufacturer's recommended maintenance data, and 

malfunction history from 20 sulfuric acid plants. From this data, a 

recommended preventive maintenance program is provided for the 

critical equipment. A checklist is provided for an inspector to use in 
evaluating maintenance in an operating plant. (GRA) 
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36112 (PB—255858) Total suspended particulates: review and 
analysis. Final task report. Wells, R.M. (Radian Corp., Austin, Tex. 
(USA)). Apr 1976. Contract EPA-68-02-1319. 252p. (RAD-TN— 
200-045-27). NTIS $9.00. 

The report gives results of a review and analysis of the 
readily available information on total suspended particulates in the 

here. The purpose of the review was to determine the relative 
contribution of primary and secondary particulate matter to the total 
aerosol mass suspended in the atmosphere and to identify where the 
available information is insufficient to determine the needs for future 
control technology development. The report does not identify the 
fraction of total s ded particulates attributable to mobile and to 
stationary sources. (GRA) 


36113 (PB—256310) Source assessment: severity of stationary 
air sources-a simulation approach. Final report Jun 75-May 
76. Eimutis, E.C.; Holmes, B.J.; Mote, L.B. (Monsanto Research 
Corp., Dayton, Ohio (USA)). Jul 1976. Contract EPA-68-02-1874. 
133p. (MRC-DA—543). NTIS $6.00. 

See also PB—253479. 

The report gives results of a study simulating the establish- 
ment of the severity of stationary air pollution sources. The potential 
environmental impact of an emission source can be determined from 
the source severity (the ground level concentration contribution of 
pollutants relative to some potentially hazardous concentration of 
the same species). The frequency distribution of the severity of well- 
documented source types can be examined deterministically. A sta- 
tistical approach is required to simulate the frequency distribution of 
the severity of source types that are complex or involve a large 
number of emission points in order to ultimately assess such sources. 
A Monte Carlo simulation technique is described in this report, 
together with efficient algorithms for fitting the inverse Weibull, 

normal, and log-normal cumulative density functions. Sig- 
nificant correlation is demonstrated between deterministic and simu- 
lated severity results using coal-fired steam/electric utilities as an 
example. (GRA) 


36114 (PB—256696) Technical manual for process sampling 
strategies for organic materials. Final report Jul 75-Jan 76. Feair- 
heller, W.; Marn, P.J.; Harris, D.H.; Harris, D.L. (Monsanto Re- 
search Corp., Dayton, Ohio (USA)). Apr 1976. Contract EPA-68-02- 
1411. 169p. (MRC-DA—S512). NTIS $6.75. 

The manual describes sampling approaches for conducting 
Level I, II, and III environmental source assessment surveys of the 
feed, product, and waste streams associated with the production of 
organic materials. Level I provides yo quantities of sample in a 
short time period for both analysis of the chemical classes of com- 
pounds present and biological testing programs. Level II is a more 
detailed qualitative and quantitative chemical analysis of the organic 
components. Level III is a quantitative study of the effect of process 
variables on the emission rates of specific organic materials. The 
manual: provides specific methods to be used in Level I to obtain 
samples from stationary sources, fugitive emission sources, and pro- 
cess and waste streams (including gas, liquid, and solid phases); and 
provides the current state-of-the-art, an extension of the state-of-the- 
art ne methods that are available for application to Level II 
and III studies. The manual is directed to those who are basically 
experienced in sampling techniques and will be required to apply 
these methods in source assessment programs. (GRA) 


36115 (PB—256734) Air pollution assessment of benzene. Final 
report. Walker, P. (Mitre Corp., McLean, Va. (USA)). Apr 1976. 
Contract EPA-68-02-1495. 110p. (MTR—7188). NTIS $5.50. 

See also PB—256735. 

Benzene acts primarily as a central nervous system tt 
although it has also shown to cause hematopoietic d i 
and myelotoxicity in humans and animals. Production of benzene in 
the U.S. can utilize both coal and petroleum; however, the majority 
of the production is petroleum derived. Exposure of the human 
population to benzene can ensue not only from production facility 
emissions, but from usage of the compound, from oil spills, gasoline 
evaporation, and coke oven emissions. Control technology has been 
developed which, if utilized, can provide protection to industrial 
workers. 


36116 (PB—256735) Air pollution assessment of toluene. Final 
report. Walker, P. (Mitre Corp., McLean, Va. (USA)). May 1976. 
Contract EPA-68-02-1495. 101p. (MTR—7215). NTIS $5.50. 

See also PB—256736. 

Toluene, a homolog of benzene, is primarily a central nervous 
system depressant in both humans and animals. Only inconclusive 
evidence for hematopoietic or myelotoxic dysfunction was found. 
Toluene is produced in the U.S. from both coal and petrole-m; 
however, the majority of this production is petroleum derived. 
Exposure of the human population to toluene can ensue not only 
from production facility emissions, but also from gasoline evapora- 
tion or automobile and coke oven emissions. The av: concentra- 


erage 
tion in — air is A 0.01 to 0.05 ppm. Control 
technolo; been developed which, if utilized, can provide 
tection to industrial workers. 
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36117 (PB—256737) Air pollution assessment of cresols. Final 
report. Gordon, J. (Mitre Corp., McLean, Va. (USA)). Jun 1976. 
Contract EPA-68-02-1495. 76p. (MTR—7227). NTIS $5.00. 

See also PB—256738. 

Cresol is a methyl] substituted, hydroxylated aromatic hydro- 
carbon that occurs in three isomeric forms. Is are refined from 
coal tar or petroleum; they can also be synthesized. Cresols are toxic 
to both fauna and flora. Poisoning of humans has resulted from 
inhalation, ingestion, and absorption of cresol through skin and 
mucous membranes. Cresol affects the central nervous system, the 
kidneys, liver, lungs, heart, and stomach. Some fatalities and also 
carcinogenicity have been attributed to cresol. The principal sources 
of cresol emissions to the atmosphere are the production of cresols 
and the production of coke. Adsorption onto activated carbon is the 
best method for controlling the emission of cresol vapors into the 
atmosphere. 


36118 (PB—256859) Guidelines for development of a quality 
assurance program: Volume XV. Determination of sulfur dioxide emis- 
sions from sources by continuous monitors. Wohlschlegel, 
P. (Research Triangle Inst., Durham, N.C. (USA)). Mar 1976. Con- 
tract EPA-68-02-1234. 127p. NTIS $6.00. 

See also Volume 14, PB—244167. 

Guidelines for the quality control of the continuous measure- 
ment of sulfur dioxide emissions by Performance Specification 2 are 

ted. These include: (1) Good operating practices; (2) Direc- 
tions on how to assess iormance and to qualify data; (3) Direc- 
tions on how to identify trouble and to improve data quality; (4) 
Directions to permit design of auditing activities. The document is 


36119 (PB—256910) Development strategy for pollutant dosi- 
metry. Final report. Harrison, J.W.; Lawless, P.A.; Gilbert, D.E.; 
White, J.H. (Research Triangle Inst., Durham, N.C. (USA)). Feb 
1976. Contract EPA-68-02-1731. 195p. NTIS $7.50. 

This report comprises the results of a study to: (1) Define and 
place realistic limits upon the needs of epidemiologists for personal 
pollutant dosimeters; (2) Identify pollutant-sensing principles that 
offer reasonable opportunity for early development of functioni 
dosimeters capable of operating with the limits of (1) above; (3 
Project the impact of mechanical and electronic miniaturization 
techniques upon each of the principal options disclosed in (2) above; 
(4) Assess the cost/benefit aspects of active vs. passive sampling of 
the atmosphere, as applied to candidate sensors identified in (1), (2) 
and (3) above; (5) Assess the advantages, if any, of a systems 
approach to dosimeter development, in which the design of a sensor 
for a given pollutant would be constrained to make maximum use of 
components and subassemblies common to sensors for other pollut- 
ants. The study reported on has been arbitrarily limited to consider- 
ation of devices applicable to the measurement of ozone, sulfur 
dioxide and nitrogen dioxide. The principles developed will apply in 
prea ; to eventual design of dosimeters for other pollut- 
ants. 


36120 (PB—257947) Carbon disulfide, 


The fan pen of this supplemental report is to provide infor- 
mation that will allow the EPA to know the tolerable concentrations 
of carbon disulfide and carbony] sulfide in the ambient air. Carbon 
disulfide (CS2) and carbonyl sulfide (COS) are volatile substances of 
moderate toxicity, odor, and environmental lifetimes (days). Vapors 
emitted from sources are expected to follow normal atmospheric 
pe pee principles. The contents of the report include: Chemical 

physical properties; Environmental exposure factors; Estimates 
of ambient air concentrations; Health and welfare effects; and, 
Environmental quality aspects. (GRA) 


36121 (PB—258162) Destruction of biphenyls in 
incineration. Whitmore, F.C. 


sewage sludge dur report. 
(Versar, Inc., Sp Id, Va. (USA)). 1976. Contract EPA-68-01- 
1587. 80p. NTIS $5.00. 


An experiment has been carried out to determine the efficien- 
cy with which PCB’s are destroyed in a municipal sewage sludge 
incinerator. A standard mixture of PCB’s (Aroclor 1254) was inject- 
ed into the sludge cake at the rate of 50 ppm (dry solids basis) under 
conditions whereby the various emergent streams from the furnace 
could be monitored. The experimental results indicate no PCB's 
present in either the scrubber exhaust water or in the ash; the amount 
of PCB in the emergent stack gases were found to correspond to 
destruction ratios in excess of 0.94 under normal furnace operating 
conditions. (GRA) 


iron, 
ic air. Strusinski, A.; Wyszynska, H. R 
No. 6, 649-656(1971). (In Polish). 
The toxic properties of iron, copper, zinc, and lead com- 
id 


review en mtal assessmen' report. Peyton, T.O.; 
Steel, R.V.; Mabey, W.R. (Stanford Research Inst., Menlo Park, 
Calif. Jan 1976. Contract EPA-68-01-2940. . NTIS $4.50. 


JULY 31, 1977 


presented. Iron salts have a corrosive effect. Iron oxides in fumes 
and dusts cause respiratory diseases. Copper salts in high concentra- 
tions irritate the digestive and r tory tracts. Zinc oxides gener- 
The fumes chlorine and sulfur compounds of zinc have an 
irritating and corrosive effect on the respiratory tract (emphysema). 
Lead is y toxic in all compounds and possesses a cumulative 
activity. most appropriate colorimetric methods for the determi- 
methods are characterized by sufficient sensitivity, selectivity, and 
simplicity. They were used in 1967 in Poland to determine the iron, 
copper, zinc, and lead contents of the air of 10 large Polish cities. 
mean values 2-4.5 /cu m for iron, 

.05-0.19 micro; cu m for copper, 0.48-1.0 micrograms/cu m 
for zinc, and 0.07-3.72 micrograms/cu m for lead. 


36123 Measurement of sulphate in air. Dubois, L.; Zdroj 
A.; Teichman, T.; Monkman, J.L. Ottawa; Environmental 
tion Service (1971). 20p. 

According to experiments by Lee and Wagman, the higher 
concentrations of sulfate found for short uae times are due to 
the oxidation of sulfur dioxide to sulfate at the filter surface due to 
the catalytic action of the glass fiber sheet. If the sulfate concentra- 
tion can be four to ten times greater for shorter sampling times, it is 
very important to know the true concentration to establish air 
quality standards for sulfate. Since most of the sulfate data available 
is based on 24-hour samples, it is a that this data would be 
used for setting air quality standards. The possibility of i 
standards related to inaccurate background data should be 
against with all —, The experiments of Lee and Wagman 
were repeated and certain weaknesses of the currently used turbidi- 
metric methods for sulfate were exposed. In order to obtain valid 
results, it appears necessary to carry out the filtration of the extract 
through millipore instead of ordinary filter paper to eliminate the 
small glass fibers and the tiny particles of dust which are able to 
through the filter, and to read the solution before and after 
addition of barium salt in order to correct for the interference due to 
the color of the solution. It is also necessary to prepare the standard 
curve in a medium similar to that of the samples. 


gas chromatography. Bianchi, A 
Super. Sanita; 1 No. 1, 540-543(1973). (In Italian). 

Techniques for the sampling and gas chromatographic deter- 
mination of carbon monoxide in the air of work environments are 
described. A 5A molecular sieve column (2 m | 
used for the analysis. The column temperature is 


energy focusing prismatic mass 
seeva, G.K.; Gabdulina, S.K.; Lastovka, L. ; Pakhotin, C 
Inst. Org. Katal. a Akad. Nauk Kes SSR; No. 5 


pressure i 
spectrometer MKh-1302 was 5 by 10 to the minus 2 torr and 
the relative error of the analysis was 5-10 percent. 


36126 Analysis of the deseasonization results on sulfur dioxide 
pollution of the atmosphere released in Geneva between 1959 and 1971. 
Ramaciotti, D.; Imhoff, C. Praeventivmedizin; 18: No. 6, 379- 
French). 


Continuous calibrator of atmospheric sulfur dioxide ana- 
—— Jahn, J. Ochr. Ovzdusi; 5: 


the calibrator or by changing 
entire calibrator is inserted into a type U3 Wobser 
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thermostat. The SO: concentration of the output reference mixture is 
and the flow rate of carrying liquid. When the temperature is 
stabilized to within + or -0.1 C, the permeation of SO2 varies by 
about 0.7 percent. The reproducibility of SO2 concentration in the 
output mixture is better 0.5. percent. This formance +/as 
verified by comparison with colorimetric and co analy: 2s. 


36128 Study of air pollution by sulfur dioxide on the left bank of 
the Schelde River in Antwerp. Kretzschmar, J.G.; De Ridder, L. 
Ingenieursblad; 43: No. 23, 705-717(1974). (In Dutch). 
The sulfur dioxide concentrations were measured on the left 
bank of the Schelde river in Antwerp by means of mobile test vans, 
usin oo ee method. The highly industrialized area was 
into squares of 2 by 2 km, and four sampling sites were 
astaeed within each square. The arithmetic means of the SO, 
concentrations ranged from 52 to 138 micrograms/cu m in the 
different squares, while the 95- ntile limits ranged from 168 to 
523 micrograms/cu m. A relationship was established between the 
SO: concentrations and certain wind 


36129 Preparation of silver absorbers for sampling airborne mer- 
cury. Corte, G.L.; Thomas, R.S.; Lao, R.C.; Dubois, L. Mikrochim. 
Acta; 1: Sn 5-6, 533-538(1975). 

be gy many ure for the preparation of MC-8 silver absorbers is 
described. Silver gause, 30-60 mesh, is used after heat activation at 
800 C. The construction of the samplers is followed by a descri 
of a simple method for the calibration of individual absorber units to 
achieve a standard resistance to air flow at 1.5 liters/min. 


36130 Measurement units and analyzers for the conservation of 
clean air. - H. Wasser, Luft Betr.; 19: No. 4, 162-166(1975). 


(In 

The air pollution monitoring network in Bavaria and new 
instruments for the measurement and detection of air pollutants are 
described. The monitoring network includes instruments for the 
measurement of carbon monoxide, sulfur dioxide, total nitrogen 
oxides, nitrogen dioxide, and total hydrocarbons, as well as metero- 
logical parameters. Central data processing is done in a CAMAC 
module computer center. An industrial dust monitor Massometer is 
suitable for the separate measurement of respirable and coarse frac- 
tions. A stationary and portable dust instrument adopting the beta 
irradiation principle has been developed by the Krohne Company. A 
new dust sampler by Sartorius uses the throughput volume as a 
reference. Portable oxygen measuring instruments, monitors for hy- 
drogen sulfide, and nitrogen dioxide have been developed by 
Schmohl KG, Munich. New automatic monitoring and warning 
instrument has been developed by Draeger for combustible gases 
and vapors in the air. The concentration is displayed as a fraction of 
the lower ignition limit. 


36131 SnO.—Cr.O; as a catalyst for the low-temperature reduc- 
tion of nitric oxide. Solymosi, F.; Kiss, J. Magy. Kem. Foly.; 81: No. 
3, 143-144(1975). 

Tin oxide containing a small amount of chromium oxide was 
found to be a very active substance for the adsorption and catalytic 
reduction of nitric oxide in the presence of carbon monoxide, hydro- 
gen, and ethylene at low temperatures. The high activity of the 
catalyst was attributed to the easily reducible and reoxidizable 
higher-valence chromium ions formed during the incorporation of 
Cr2Os into the surface layer of SnOz. 


36132 (PB—257558) Air conservation. Volume 9, na 1, 
1975. Translated by A. Skup from Ochr. Powietrza; 9 » 4, 
vett97 82p. (TT—75- $4025/1). NTIS $5.00. 
National Science Foundation, Washington, D.C. Special 
ee Science Information Pro 


gram. 
Some of dust removal from flue gases 


released by power coal-fueled grate boilers; Air pollution control in 
the coke discharging operation; Chemical and physical conversions 
of chemical compounds in the atmosphere; The effect of transporta- 
tion means on the atmospheric air contamination with ons over the 
disinfection with ultraviolet radiation; Ind 


using colorimetry and chemiluminescence. Bourbon, lary, 
Esclassan, J.; Lepert, J.C. Analusis; 3: No. 4, 217-220(Apr 1975). da 


Preach). 

il ence was compared with the Griess-Saltzman 
mune method for estimating nitric oxide and nitrogen dioxide 
at concentrations ranging between 0.02 and 600 rR M. Chemilumines- 
cence yielded results below 1 rmeation tube 
source), whereas the colorimetric method results 25 per- 
cent too low. At NO, a modification of the 
Griess-Saltzman method showed good agreement with chemilu- 
minescence. 

36134 Balloon-borne low temperature air sampler. Lueb, +~ 
Ehhalt, D.H.; Heidt, L.E. (National Center for Atmospheric Re- 


36124 Determination of carbon monoxide in work environments 
of calibration curve obtained by means of an exponential diluent. 
Carbon monoxide concentrations between 0.5 and 2 ppM can be 
detected with the method. 
36125 Determination of small amounts of nitrous oxide with an 
Alek- 
, 208- 
4000 
was © determine © the minus 4 power percent nitrous oxide 
in the presence of carbon dioxide. Calibration was carried out by 
using argon. At a N2O concentration of 0.13 percent, the peak height 
is difficult due to the influence of seasonal and short-term variations. 
By applying the Shiskin method of deseasonalization, it is possible to 
diminish the effects of the seasonal and occasional fluctuations. An briefs. (GRA) 
analysis of data of average levels of sulfur dioxide registered in 19 ° 
different points in the canton of Geneva shows that pollution from 36133 Determination of NO. and NO at various concentrations, 
domestic heating has two trends. Although there was a population 
increase in Geneva, the pollution due to SO2 decreased from 1959 to 
1971, and the difference between winter and summer levels dimin- 
ished. 
iyzers with 
lyzers with 
No. 4, 59-63(Apr 1973). (In Czech). 
A prototype calibrator for the preparation of reference mix- 
tures of sulfur dioxide is described that utilizes the permeation of 
SO, through teflon tubes. A change in the concentration of SO: in 
the reference mixture of the calibrator can be achieved by changing 
carrier 
carrier liquid. The 
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= Boulder, CO). Rev. Sci. Instrum.; 46: No. 6, 702-705(Jun 

1 

Design, construction, and performance of a balloon-borne 

low-temperature stratospheric air sampler are described. The sam- 
can collect 16 samples of 10-liter STP air at different strato- 

spheric altitudes. The collected samples allow measurement of the 

trace gases He, H20, CH, CO, COz, and N2O. 


36135 Present situation and problems of the oxides 
determination method. Kuroda, D. Kagaku To Kogyo (Osaka); No. 8, 
1-11(Aug 1975). (In Japanese). 

New and actual JIS measurement methods for nitrogen oxides 
are quite different from the old JIS methods established in May 1968. 
Various instrumental analysis methods (continuous analysis method) 
are part of the new JIS method. Chemical analysis methods include 
the Saltzman method for nitrogen dioxide and the phenol disulfonic 
acid method, quick phenol disulfonic acid method, zinc reduction 
naphthyl ethylenediamine method and nitrate ion electrode method 
for nitric oxide and NO2. Continuous analysis methods include the 
chemiluminescence method, infrared absorption spectroscopy and 
ultraviolet absorption spectroscopy for NO, ultraviolet absorption 
spectroscopy, and coulometry for NO2 and coulometry (oxidation 
method, reduction method, and cumulative output method) for NO 
and 


— Measurement method for benzene, toluene, and xylene in 
by the gas chromatographic method. Shiroyama, H. 
Kentoo Gijutsu; 4 No. 547-581(Aug 1975). (In Japanese). 

The chromatographic method for measuring benzene, to- 
luene, and xylene (three isomers) in the atmosphere was evaluated 
using the Varian model 2740-10 gas chromatograph. As a solvent, n- 
hexane was most suitable, and the detection limit was improved by 
increasing the purity of n-hexane. The calibration curves were 
prepared, the recovery rate was calculated (76.0-99.4 percent), and 
the correlation coefficient was obtained from regression curves (r 
equals 0.97-0.99). Samples collected at a naphtha cracking plant, an 
aluminum smelting mill, a pharmaceutical plant, a carbon electrode 
manufacturing plant, a plywood manufacturing plant, a plastic bath- 
tub manufacturing plant, and along a major highway were analyzed. 
All three substances were detected in all samples with the concentra- 
tion of toluene high compared to the other two. Among xylene 
isomers, the concentration of p-xylene was always the lowest while 
m- and o-xylene varied from place to place. In the atmosphere along 
the highway, the benzene, toluene, and xylene determined were 0.01- 
0.09 ppM. No benzene, toluene, and xylene were detected in atmo- 
spheric samples used as controls. 


36137 Effects of sulfur dioxide and acid precipitation on metals 
Pre steel. Kucera, V. Ambio; 5: No. 5-6, 243- 


The corrosion rate of several metals and painted surfaces is 
significantly higher in polluted urban atmospheres than in rural 
atmospheres, and this is chiefly ascribed to the sulfur Fea eh in 
urban atmos eee The influence of absorption of sulfur dioxide, 
impaction of acid sulfate particles and of acid rain is reviewed. 
Economically serious atmospheric corrosion is restricted to the 
vicinity of sources of pollution, i.e., mainly to large, built-up areas. 
The annual corrosion costs ascribable to elevated concentrations of 
sulfur pollutants have been estimated in the USA and in Sweden to 
be US 37. 10 and $5.30 per person and year, respectively. 


36138 Long-range aerial transmission of organic micropollutants. 
Lunde, G. Ambio; 5: No. 5-6, 207-208(1976). 

A wide range of organic micropollutants has been identified 
in samples of precipitation collected in Norway. They include al- 
kanes, polycyclic aromatic hydrocarbons (PAH), phthalic acid 
esters, fatty acid ethyl esters and many chemicals of industrial origin. 
The analysis and identification were performed by gas chromato- 
graphy and mass spectrometry. The presence of PAH in the precipi- 
tation is a matter of concern; the level of these compounds at the 
sources is probably much higher than in the samples analyzed in this 
study, due to reduction in concentration during transport over long 


36139 Effects of anthropogenic emissions on climate: a review of 
selected topics. Barrie, L.A.; Whelpdale, D.M.; Munn, R.E. Ambio; 5: 
No. 5-6, 209-212(1976). 

Trace substances have been cycling through the atmosphere/ 
ocean/biosphere system since the beginning of time. Huwever, tradi- 
tional pathways are increasingly being short-circuited by human 
intervention, e.g., by the combustion of fossil fuels and by the use of 
chemical fertilizers. The evidence that climate may be c 
inadvertently by some of these interventions is reviewed briefly. 
main pollutants discussed are carbon dioxide, suspended alien, 
heat, and substances such as supersonic aircraft emissions and chlor- 
ofluoromethanes that may affect the stratosphere. 


36140 Monitoring long-range transport of air the 
OECD study. Ottar, B. Ambio; 5: No. 5-6, 203-206(1976). 
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A brief description of the general approach used to study the 
1 range transport of air pollutants in Europe is given. The large- 
ae picture of emission, dispersion and deposition of sulfur com- 
pounds is discussed with particular reference to precipitation sca- 
venging. The importance of air pollution monitoring for assessing 
the environmental impact of large-scale changes and developments 
in a region is pointed out. 


36141 Long-range transport of air pollutants. Reed, L.E. Ambio; 
5: No. 5-6, 202(1976). 


The atmosphere is not a stagnant air mass but a dynamic 
medium supporting complex natural cycles of chemical interchange 
between air and the earth. The effect of man’s activities and his 
discharges to the environment must be viewed in the light of the 
already existing natural processes. The emission of sulfur compounds 
by man in Europe is increasing but the maximum effect is likely = be 
found nearer to the source where the concentration is higher. The 
transport of pollutants over long distances is now well identified but 
in most cases the effects are insignificant. However, in some areas 
the deposition of transported sulfur might be sufficient to upset 
delicate ecological balance. 


36142 Control of sulfur dioxide emissions in Europe. Persson, 
G.A. Ambio; 5: No. 5-6, 249-252(1976). 

The increased emission of sulfur compounds in Europe is 
closely linked with damage to the aquatic environment in sensitive 
regions. Technical solutions are available for reducing sulfur dioxide 
emissions in Europe to the level of the early 1950s. obstacles are 
mainly of an economic nature. Limitation on the total emission of 
sulfur dioxide and nitrogen oxides must be ted as an element of 
European energy policy and may be achieved by the use of both 

regulations and economic measures. 


36143 Acid precipitation: chemical changes in the soil. Malmer, 
N. Ambio; 5: No. 5-6, 231-234(1976). 

Soil properties are functions of the environmental factors for 
which airborne transport is of importance. Several studies support 
the assumption that the observed acidification of the precipitation 
will result in a decrease in the pH of the soil and in base saturation as 
well as in an increase in the leaching. Problems remain unsolved in 
relation to the time required and the intensities of these effects. The 
adverse effects may be compensated through an increase in weather- 
ing. The variation in susceptibility between soils provides another 
unsolved problem of great ecological and economic significance. 
The synergistic effects of acid precipitation and other airborne 
pollutants must be recognized. 


36144 Acid precipitation: some hydrobiological changes. Hen- 
drey, R.F.; Baalsrud, K.; Traaen, T.S.; Laake, M.; Raddum, G. 
Ambio; 5: No. 5-6, 224-227(1976). 

Acid precipitation affects organisms at all trophic levels in 
affected freshwater ecosystems. The numbers of species are reduced 
have been observed. Decomposition o litter and other organic 
substrates is hampered, nutrient recycling appears to be retarded and 
nitrification is inhibited at pH levels frequently observed in acid- 
stressed waters. Currently available information is primarily qualita- 


36145 Acid precipitation: changes in the chemical composition of 
lakes. —_ R.F.; Gjessing, E.T. Ambio; 5: No. 5-6, 219-223(1976). 
—— -term deposition of acid precipitation ye 4.0 to 4.4) on 
pont bi areas in southern Scandinavia and northeastern 
orth America is apparently responsible for the acidification (to 
below pH 5) of soft-water lakes in these areas. Chemical enn 
and ion-exchange processes in terrestrial watersheds ap - 
equate to neutralize all of the incoming acid. Stream onal om waters 
thus are acidified and lose their bicarbonate buffer. Relatively few 
lakes have pH levels in the poorly buffered pH 5.5 to 6.0 region. 
Sulfate supplied by acid precipitation becomes the major anion. 
Concentrations of Al, Mn and several heavy metals are higher in 
acid lakes than in unaffected soft-water aan, Seenety due to 
enhanced mobilization of these elements in areas. 


36146 Acid precipitation: biological effects in soil and on forest 
vegetation. Tamm, C.O. Ambio; 5: No. 5-6, re ty 

Information is reviewed concerning the effects of acid pre- 
cipitation on forest ecosystems, with particular attention to forests 
on coarse-textured soils with a low base status, such as those typical 
for large parts of Scandinavia. While decreases in forest growth due 
to acid precipitation have not yet been con 


levels comparable to the amounts received in a 5-10 year period in 
southern Scandinavia. A model is presented describing some possible 
mechanisms by which acid inputs might affect forest growth. 


36147 Transfer of SO. ard other reactive gases across the air-sea 
interface. Tellus; 28: No. 4, 349-353(1976). 


certain soil organisms and biological processes (i.e., soil respiration 

and nitrogen mineralization) are sensitive to acid —_ at 
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Using results obtained from 
ic transport of sensible heat, water vapor and momentum over 
sea, d ition velocities of soluble reactive trace gases are 
evaluated. deposition velocities that result vary with the height 
of observation; they are nearly linearly dependent upon wind speed 
and are a function of the py stability regime. In near-neutral 
stratification, it appears best to take the ition velocity to be 
about 0.13 t of the wind speed when rvations are made at 
10 m height. When data are collected at 1 m height, this factor 
becomes about 0.2 percent. Although the evaluations are intended to 
apply particularly to the case of transfer, consideration of the 
molecular diffusivities of other gases that are similarly reactive (e.g., 
NHs, HCl, NO2 and SOs) suggests that less than 10 percent error 
will result from adopting the present results for SO2 for these gases 
as well. When the liquid phase resistance is important, as is the case 
for CO. for example, then the deposition velocities are decreased to 
a limiting lower value specific for each gas. The present model 
considers only the simpler case in which the liquid p resistance 
is negligible. 
36148 Deposition and transformation rates of sulfur oxides 
during atmospheric transport over the Atlantic. Prahm, L.P.; Torp, 
U.; Stern, R.M. (Danish Meteorological Inst., Copenhagen). Tellus; 
28: No. 4, 
Deposition transformation rates are basic parameters for 
the determination of dispersion and deposition of aerosols. On the 
basis of an air trajectory model and _——— aerosol measure- 
ments at the Faroes and the British Isles the concentration difference 
resulting from about 1000 kilometers transport over water is used to 


tal studies of the atmo- 


determine an eddy deposition rate for sulfur dioxide and sulfate | 


ition velocity of 2 cm/sec +- 50 
percent, respectively. The transforma- 
tion rate for sulfur dioxide to sulfate is found to be close to the — 
deposition rate for sulfate with a half life of 60 hours +- 20 
The clean Atlantic air contains 0.8 gol +- 50 percent o cultets 
and 0.2 pg/m* +- 50 percent of sulfur dioxide. These concentration 
levels are two to three times less than that previously assumed for 
global tropospheric averages used in estimating the global sulfur 
cycle, indicating that the natural production of sulfur at the free sea 
surface has previously been overestimated. Electron microscopic 
determination of the aerosol particle Se and  esemeed 
provides a unique and direct verification of the models used 


36149 Method for the adsorptive removal of sulfur oxides from 
waste gases. Gappa, G.; Knoblauch, K.; Maier, F.; Schwarte, J.; 
Steiner, P. (to Bergwerksverband G.m.b.H.). German(FRG) Patent 
2,141,075/C/. 4 Mar 1976. es German). 

1 fig. Available from Dt. Patentamt, Muenchen (FRG). 

The known method is dealt with here, to remove sulphur 
oxides from waste gases by adsorption on granular coke and active 
charcoal by passing the adsorption agent in a shaft vertically from 
above or shanting downwards and during its passage, it is flowed 
through by the waste gas perpendicular to the direction of the 
former. The invention is based on the task of significantly decreasing 
the total volume of the adsorption material with the same 
average a of desulphurization of the waste gas and with higher 
SO:2-load of the adsorption material. The problem is solved accord- 

ing to the invention by immediately removing the part of the waste 
gas which has flowed through the upper par of a fist reactor and 

leading the part of the waste gas which has flowed through the 
part of Gis Geet moving tiger 
reactor. 


Paneer, Veron G.E. E. Bu E, 

gyetem (Hu 
Inst. ft ‘or General and Chemistry). Z. Anal. Chon ab: 
No. 4, 267(Apr 


From 6. annual symposium on recent advances in the analyt- 
ical chemistry of pollutants; Vienna, Austria (21 Apr 1976). 

5 figs.; 5 tabs.; 4 refs. 

A review is given on the role of analytical chemistry in 
environmental protection. Particular emphasis is laid on the mutual 
interaction: Suitable analytical methods permit an appropriate assess- 
ment of the pollution and this makes possible regulations for its 
prevention or diminution. The necessary control in turn promotes 
the further development of analytical methods. The following points 
are discussed: — and effects of pollution, control systems, 
requirements of analytical work, trends in the development of meth- 
ods. Finally, a survey of selected methods is given. 


36151 Optical methods of and measuring 
their concentration in the vin, P. (Prefecture de 
Police, 75 - Paris (France). Lab. Central). Z. Anal. Chem.; 282: No. 
4, 281-286(Apr 1976). 

From 6. annual symposium on recent advances in the analyt- 
age Vienna, Austria (21 Apr 1976). 

figs. 
Modern optical methods of monitoring sir poll ution are based 


on the interactions between this point of 
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absorption, scattering and emission of light are the three types 

on which methods of measuring atmospheric pollutants are based. 
These methods allow on-the-spot determinations or those on a 
optical path. Some details are given concerning light sources 
scril 


H.; Fenger, J. (Danish Atomic meg 4 Commission, Risoe. Aerosol 
Sciences Lab.). Z. Anal. Chem.; 282: No. 4, 297-300(Apr Lid 

From 6. annual symposium on recent advances in 
ical one ie of — Vienna, Austria (21 Apr 1976). 

Pecinont previous studies of the oxidation of SO: in the 
atmosphere are briefly reviewed. A project dealing with the conver- 
sion in the plume from an oil-fired power station is described in 

ter detail. Measurements were performed from an aircraft and 
included continuous registration of NOsub(x), SO. and ozone con- 
centrations. The possibility of using NOsub(x) as an internal tracer is 
discussed; also the use of the inert tracer SFe is treated and a special 
detector for the continuous registration of SF¢ in relative concentra- 
tions down to 10~* ppm is described. Preliminary results indicate a 
half-life for SO2 in the plume of about half an hour. 


36153 Chemiluminescent determination of reactive 
Heusden, S. V.; Hoogeveen, L.P.J. (Philips Gloeilampenfabrieken 
N.V., Eindhoven (Netherlands). Forschungslaboratorium). Z. Anal. 
Chem.; 282: No. 4, 307-313(Apr 1976). 

From 6. annual symposium on recent advances in the analyt- 
ical chemistry of pollutants; Vienna, Austria (21 Apr 1976). 

9 figs.; 14 refs. 

Chemiluminescent reactions of ozone with several classes of 
compounds at different temperatures are described. In a reaction 
chamber in front of a photomultiplier ozone is mixed with the 
compounds studied such as alkanes, olefins, alcohols, aromatics, 
CH.) NO, vinyl chloride or H2S. The chemiluminescent emission is 
proportional to the concentration of the compound involved. At 
room temperature only olefinic hydrocarbons respond, but at tem- 
peratures above 150°C also a response for alkanes, alcohols, CO etc. 
1s obtained. It is suggested that next to the ozonid ited formald 
hyde mechanism the CO-CO2* mechanism is responsible for the 
chemiluminescent emission at high temperature. A detection limit of 
a few ppb is achieved. Possible codinelinen are a selective gas- 
chromatographic detector, an air pollution monitor for instance for 
CO, and a photochemical reactivity monitor. 


36154 Problems of standard qualities and standards in environ- 
mental analysis. Malissa, H. (Technische Univ., Vienna (Austria). 
Inst. fuer Analytische Chemie und Mikrochemie). Z. Anal. Chem.; 
282: No. 4, tyne 1976). 

From 6. annual symposium on recent advances in the analyt- 
ical chemistry of pollutants; Vienna, Austria (21 Apr 1976). 

8 figs.; 2 tabs.; 29 refs. 

Various problems arising with standards in environmental 
analysis are described and discussed. Every actual analytical result is 
only meaningful in correlation to the standard qualities of the system 
in consideration. Need, purpose, availability and use of standards are 
discussed and several examples are presented. 


identification of 


rone (McCrone (W.) Associates, Inc., 
(USA)). Z. Anal. Chem.,; 282: No. 4, 407-416(Apr 1976). 

From 6. annual symposium on recent advances in the analyt- 
ical chemistry = pollutants; Vienna, Austria (21 Apr 1976). 

1 tab.; 2 refs. 

The successful identification of particulate pollutants requires 
specialized tools and techniques for sampling, fractionation, manipu- 
lation and characterization. The integration of these techniques 
enables the microscopist to identify almost any single particle larger 
than 1 femtogram g). 


Ded, RL: Chang, 


Il. 


Chem.; 282: No. 4, 287-290(Apr 1976). 

From 6. annual symposium on recent advances in the analyt- 
ical igs: 10 rf of pollutants; Vienna, Austria (21 Apr 1976). 

4 

spectroscopy to the determination of the chemical composition of 
sulfur and nitrogen species in air pollution particulates. Core elec- 
tron chemical shift measurements are au ted by the determina- 
tion of relative concentrations and volatility of particulate species. 


of air, sampling of 


sampling. Discussion starting, sampling 

problems. Klockow, D. pas Univ. (Ger- 
many, F.R.). Chemisches Lab.). Z. Anal. Chem.; : No. 4, 269- 
272(Apr 1976). 


36156 Study of air toelectron 
spectroscopy. Novakov (California 
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From 6. annual symposium on recent advances in the analyt- 
ical chemistry of pollutants; Vienna, Austria (21 Apr 1976). 

4 figs.; 1 tab.; 9 refs. 

Presentation of the role of the analytical chemist in control of 
emissions and immissions whose purpose is to determine impurities in 
the air in the mg to ng/cm® region. The sample taking thus involves 
a particular problem which is discussed here. 


36158 Inhibition of photochemical smog. V. Products of the 
diethylhydroxylamine inhibited reaction. Stockburger, L. III; Sie, 
B.K.T.; Heicklen, J. (Pennsylvania State Univ., University Park). 
Sci. Total Environ.; 5: No. 3, 201-222(May 1976). 

Mixtures of 1.6—26 m Torr C,H, and about half as much NO 
and either 0 or '/, as much diethylhydroxylamine (DEHA) in 10 
Torr Nz, approximately 160 Torr O2 and 0 or 10 Torr H2O were 

irradiated to determine the products of reaction. A mechanism for 
the reaction is suggested. Since the presence of DEHA markedly 
inhibits the reaction (initial rate of CzH, removal reduced by a factor 
of 5 and initial rate of conversion of NO to NO: reduced by a factor 
of 20), and the only products of reaction not now found in urban 
atmospheres are the harmless compounds C2HsOH and C:HsNOz, it 
is recommended that DEHA be considered for addition to urban 
atmospheres to inhibit photochemical smog production. 


36159 on» and unpolluted areas. 
O'Donnell, J.W.; Severs, R.K.; Pier, S.M. (Univ. of Texas, Houston). 
Sci. Total Environ.; 5: No. 3, a1 2c(May 1976). 

A method has been developed to differentiate between the 
addition of metals to the ambient air environment as a result of man’s 
activities, from metals characteristic of the natural background of 
suspended particulates. Annual, 1971 and 1972, arithmetic mean 
metal concentration data supplied by the Houston Department of 
Public Health were utilized as examples for the method. These data 
were obtained from atomic absorption analysis of suspended particu- 
late samples. Trend-surface maps of metal concentrations were con- 
structed from the data. Natural variation and sampling error could 
explain part of the deviations so revealed even though area sources 
for metals such as manganese and nickel are clearly associated with 
the high particulate concentrations found there. A ratio of metals to 
suspended particulates in adjacent rural areas establishes the natural 
ratio. This ratio, R/sub background/, is then compared to the 
analogous urban ratios, R/sub Houston/, to establish the enrichment 
ratio. Trend-surface maps of the enrichment ratios clearly delineate 
area sources of metals originating from man’s activities. 


36160 Inhibition of photochemical smog. VI. Reaction of O; with 
diethylhydroxylamine. Olszyna, K.; Heicklen, J. (Pennsylvania State 
10. University Park). Sci. Total Environ.; 5: No. 3, 223-230(May 
1 
Ozone and diethylhydroxylamine (DEHA) react rapidly at 
23°C to give CzHsNO2, CHsCHO, O2, and H2O as major products. 
Also found were CO2z, CO, and C2HsOH. In air or in excess ozone, 
one molecule of DEHA produced one molecule of C2HsNO2. Less 
CHsCHO was found, but this is attributed to its further oxidation to 
produce CO, COs, and other undetected compounds, including 
CH20 and HCOOH. 


36161 Absorption devices. Weber, E.; Schuetz, M. (Essen Univ. 
Sas (Germany, F.R.)). Staub-Reinhalt. Luft; 36: No. 
8, 340-348(Aug 1976). (In German). 

8 figs.; 1 tab.; 8 refs. 

The paper gives a survey of the operating characteristics of 
well known absorbers. These are divided in groups and assessed with 
regard to their suitability for gas cleaning. Particular consideration is 
given to washers without built-in units, in the first place to spray 
washers and low-pressure Venturi tubes. The results of laboratory 
tests carried out with these instruments are ti gs and the problem 
of applying the measuring values to large-scale plants is investigated. 


36162 Process for the removal of NO from waste gases. Furuta, 
I; Yagaki, K.; Takao, M. (to Kobe Steel Ltd). German(FRG) Patent 
2,504, sS91/A/. 19 Aug 1976. 13p. (In German). 


igs. 

The method desribed here works with a h hlorite-con- 
taining aqueous solution to oxidize the NO to NOx. In the first step 
of the washing process, the waste gas is brought into att with an 
aqueous solution containing CaCl, and CaClO to absorb the nitrogen 
oxide. The second step then brings the waste gas into contact with 
an alkali solution whose task it is to absorb Cle and any ClO™ still 
present. Optimization of this method is achieved by maintaining 
certain concentration limits and the simultaneous possibility of recy- 
cling the aqueous solutions. One particular advantage of this process 
is that no environmental polluting side-products (e.g. heavy metals) 
_ get into the waste water. 


36163 Comparison of measuring methods for detecting ozone. 

Seifert, B.; Wagner, H.M.; Press, H. (Bundesgesundheitsamt, Berlin 
(Germany, F.R.). Inst. fuer Wasser-, Boden- und Lufthygiene; Bun- 
desanstalt fuer Materialpruefung, Berlin amen. F.R.). Fach- 


ERA VOL. 5-2, NO. 14 


ppe Fuegetechnik). Gesund.-Ing.; 97: No. 10, 225-228(Oct 1976). 
German 


1 fig.; 1 tab.; 10 refs. 

It was the aim of the present contribution to get, from the 
comparative measurements, indications for the application possibili- 
ties of the various methods of ozone detection. A detailed discussion 
of the results of the experimental investigations in connection with 
ozone test gases in followed by possibilities of application of the 
various methods for field measurements. 


36164 Acceleration of the bonding of sulphur dioxide and trioxide 
with calcium and magnesium compounds. van Houte, G.; Delmon, B. 
(Louvain Univ. (Belgium)). Chem.-Ing.-Tech.; 48: No. 10, 863- 
865(Oct 1976). (In German). 

3 figs.; 3 tabs.; 9 refs. 

The degree of usefulness and the reaction rate of the —- 
tion of SO2 or SOs on calcium or magnesium compounds (e.g 
CaCOs, Ca(OH), CaSO, CaCO; x MgCOs, Mg(OH)2) be 
considerably improved by the addition of promoters (1-3 mol-% 
CaBre, KCl). The reaction rate is proportional to the O2 pressure and 
almost independent of the SO: pressure, so that the addition of these 
active components can be transfered to all test conditions. The 
advantage of this nonregenerating method with activated adsorbents 
is that the product only consists of s a whereas those sulphites 

produced in the wet method are harmful waste products which have 

. be oxidized to sulphates. When using this method for the desul- 
phurization of flue gas, ash and dust particles should be separated off 
prior to the passage of the gases through the adsorber. 


36165 Nitric oxide emissions from power station 

Braun, B.; Jacobs, J.; Rosahl, O. (VGB Technische Vereinigung der 
Grosskraftwerksbetreiber e.V., Essen (Germany, F.R.)). VGB 
Kraftwerkstech.; 56: No. 12, 785-790(Dec 1976). (In German). 

9 figs.; 1 tab.; 20 refs. 

Emission measurements in combustion chambers of German 
and foreign power stations have shown that even allowing for the 
steps taken to reduce emissions, depending on the state of technol- 
ogy, a large proportion of these palnts do not attain the required 
standards. In particular with the combustion of difficult fuels the 
question to be asked is what is the relative significance of nitric oxide 
emissions. This article reports on the complex way nitrogen oxides 
come into existence, and on measuring methods and experiments to 
acquire as much emission data as possible on a big variety of power 
plant firings in dependence of certain operational parameters. Basic 
possibilities for lowering nitrogen oxide emissions are presented, and 
these are compared with the _— of their being realized. The 
— resulting thereof for laying down standard values are 


mia virus. Waters, R. (Oak Ridge National Lab., TN); Mishra, N.; 
Bouck, N.; DiMayorca, G.; Regan, J.D. Proc. Natl. Acad. Sci. U. S.A.; 
74: No. 1, 538-242(an 1977). 

Postreplication repair of DNA and chemical transformation 
with the carcinogen 4-nitroquinoline-l-oxide were studied in rat cell 
lines either uninfected or infected with Rauscher leukemia virus. The 
results indicate that equivalent amounts of carcinogen are bound to 
the DNA initially and removed during excision repair. However, the 
lines differ in that the infected line alone exhibits both sensitivity to 
nitroquinoline-oxide-induced transformation and a partial inhibition 
of the postreplication repair process after nitroquinoline oxide or uv 
treatment. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 34140, 34171, 34190, 34191, 
35108, 36027, 36035 


— > Study of its transport in the environment 

and distribution in systems. Progress report, June 1, 1976— 
May 31, 1977. Manuel, O.K. (Missouri Univ., Rolla (USA). Dept. of 
Chemistry) Feb 1977. Contract EY-76-S-02-2450. 47p. Dep. NTIS 


In this third year of our study on the transport and distribu- 
tion of '°I in the local environment, our efforts have been concen- 
trated on development of rapid and reliable sampling methods for 
the routine recovery of iodine from precipitation, surface waters, 
ml, tyr and aerosols, periodic recovery and analysis of iodine in 

thyroids, surface waters and precipitation, and resolution of 

discrepancies between our interlaboratory standard monitors and the 
standard 1°] solution prepared and distributed by the National 
Bureau of Standards (NBS SRM 4949). Our program has succeeded 
in all these endeavors, except in the development of a reliable 
sampling method for local aerosols. Publication of the results of our 


@ 
(In 
36166 Partial inhibition of postreplication repair and enhanced 
frequency of chemical transformation in rat cells infected with leuke- 
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analyses has been delayed by the monitor discrepancies, but no 
analytical results were lost. 


36168 (INIS-mf—3344, pp 32-36) Radioactive pollution, ch. 6. 
Jun 1976. (In Dutch). 

5 refs., 4 tables. 

In Nuclear energy. 

Disposal of radioactive wastes from nuclear power plants into 
are compared an —_ uantities for by power plants in 
the Netherlands are tab’ ulated. 


36169 (LA—6503—MS) Biotic survey of Los Alamos radioactive 
wes receiving areas. Miera, F.R. Jr.; Bostick, K.V.; Hakon- 
T.E.; Nyhan, J.W. (Los Alamos Scientific Lab., N.Mex. 
(USA)). [nd]. "Coahaait W-7405-ENG-36. 23p. Dep. NTIS $3.50. 
A preliminary study was completed of the vegetation and 
mammal communities and associated climatology in three 
canyon liquid waste receiving areas at the Los Alamos Scientific 
Laboratory. Data were gathered on plant and animal composition, 
distribution, and biomass, along with air temperature, humidity, and 
precipitation, as a function of elevation and where data were avail- 
able with season. Initial studies of the understory vegetation in the 
— of 1974 indicate grass species to be dominant at hi 
levations, with forb species becoming dominant at lower elevations. 
Generally, the highest total mass estimates for standing green vege- 
tation were obtained in the study sites located in the upper portions 
of the canyons where precipitation is test, and where the terrain 
and intermittent stream flow result in a wetter habitat. Fourteen 
species of small mammals were trapped or observed in canyon study 
areas during two trapping re of May—June 1974 and Decem- 
ber 1974—February 1975. A greater number of species and the 
highest rodent biomass estimates in the spring were generally associ- 
ated with the ponderosa pine/pinion—juniper woodland in the upper 
reaches of the canyons, and were lowest in the pinion—juniper 
woodland at the lower —s of the canyons. This trend was 
observed in only one of the canyons during the winter season. 
Climatological data gathered in the three canyons since 1973 are also 
presented to serve as a data base for future reference. 


36170 (UERL—1) Comparative levels of radioactive air pollut- 
ants from industry and fallout. A progress report of radioecological 
investigations of airborne radioactivity in the Utah environment. Pen- 
dleton, R.C. (Utah Univ., Salt Lake City (USA). Lab. of Environ- 
mental Boeteete). 31 May 1972. Contract E(26-1)-0462. 354p. 
Dep. NTIS $10.50. 

Results are reported o of measurements carried on during the 
year 1971 and the first two months of 1972 on the radioactivity from 
natural as compared to radiation sources in the environment 
in Utah. During this time, a major portion of our work was devoted 
to analyses of the data and preparation of a report related to the 
Baneberry venting event and the accumulation of data on fallout 
from the January 7, 1972 Chinese nv~lear explosion. Calibration 
procedures were developed for air samplers for the establishment of 
the numbers of pCi/m® in air. The responses of the air monitors in 
relationship to the ventilation index, seasonal effect, and the industri- 
al complexity of the area were analyzed. Continuous measurements 
were made of the levels of radioactive materials in soils and vegeta- 
form. Comparisons have been made of the levels of radioactive 
materials in soils on the basis of square mile levels and the distribu- 
tion of the radioactive materials in the soil profiles. Measurements of 
farm crops, a major sources from which dairy products 
would be produced, have been made, and some comparisons by year 
and location have been made. Studies of secondary aerosols cad 
been made using the dust accumulated on farm implements as the 
indicator of the kinds of secondary aerosols to which farmers and 
outdoorsmen might be exposed. These results would also be indica- 
tive of the kinds of dusts produced when high winds resuspend soil 
deposited radionuclides. 

36171 (UERL—2) Comparative levels of environmental radioac- 


logical investigations of airborne radioactivity 

ment, July 1, 1972—June 30, 1973. Pendleton, R.C. (Utah Univ., Salt 
Lake City (USA). Lab. of Environmental Radioactivity). 1973. Con- 
tract B(26-1)-0462. 194p. Dep. NTIS $7.50. 


Radioactivity in air, vegetation, soil, and wild animals in Utah 
was determined d July 1972 through June 1973, and results are 
presented. Methods for continuous measurement of the daughter 
products of radon and thoron were developed and used for calcula- 
tions of the integrated dose to the lungs of humans. 


36172 (UERL—3) of environmental radioac- 
tivity in Utah from industry and fallout. Pendleton, R.C. (Utah Univ., 
Salt Lake City (USA). Lab. of Environmental Radioactivity). 1976. 
Contract E(26-1)-0462. 235p. Dep. NTIS $8.00. 

Radioactivity in air, vi soil and wild animals in Utah 
was determined during July 1972 through June 1976, and results are 
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presented. Methods for continuous measurement of the daughter 
products of radon and thoron were developed. 


36173 (ORNL-tr—4338) Predicting radioactive contamination 
the "Kozloduy” atomic power station. Khristova, 

Paskalev, Translated from penny Radiol.; 14: No. 3 192: 
197(1975). &. Dep. NTIS $3.50. 

During warm and dry weather the maximum concentrations 
of iodine-131, strontium-90 and cesium-137 in the air occurs at a 
distance of from 30 to 50 km from the Kozloduy (Bulgaria) atomic 
power station, but during cold weather (winter conditions) the 
maximum concentrations are 3 km from the atomic power station. 
Comparison of the prediction data with the maximum permissible 
concentrations show that the mean concentrations of the selected 
radionuclides are within them (approximately 10~'’ curie/1). The 
amount of strontium-90 and cesium-137 on the surface of the ground 
after commissioning the atomic power station is comparable to the 
global values for - elements, which shows that in the region of 
the atomic power station their deposit does not exceed the intensity 
that existed prior to the effect of operating the atomic power station. 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 36217 


SITE RESOURCE AND USE STUDIES 
REFER ALSO TO CITATION(S) 36186 


REGULATIONS 
REFER ALSO TO CITATION(S) 33806, 33808, 35343, 36142, 36338 


36174 Contribution to classification of air pollution sources. 
Weigel, P. Ochr. Oradusi 5: No. 3, 46-47(Mar 1973). (In Czech). 
A pro} air pollution law introduces the concept of an 
index of pollutant danger. Its values are based on the maximum 
allowable short-term concentration of a. It is proposed that 
for comparative calculations this coefficient may be more conve- 
niently expressed in terms of mass and called the equivalent emis- 
<< which Poin be defined as the weight of a pollutant whose 
a + ualities are equivalent to those of a unit weight of sulfur 
ince the equivalent emission characterizes an absolute 
pmo of air pollution, it can be used to compute the pollution 
output of plants for tax purposes, provide design documentation, and 
pertorm emission balancing computations. A table of equivalent 
emissions for 27 common pollutants is included. 


REFER ALSO TO CITATION(S) 34062, 36098, 36185 


36175 (EDFB/IBP—75/13) Storage and retrieval of —. 
level tree species joint occurrence matrices from continuous forest 
inventory data. Kelsey, D.; Kelsey, C.T. (Oak Ridge National Lab., 
Tenn. (USA)). Mar 1977. Contract W-7405-ENG-26;NSF-INA-AG- 
199,BMSS76-00761. vp. P 03;MF AOl1. 

Three computer programs, to be run in sequence, have been 
developed to summarize forest tree species occurrence and joint 
occurrence information by county from Forest Service inventory 
data. The joint occurrence data resulting from these programs is in a 
form suitable for calculation of species indexes of association. By 
summarizing joint occurrence data on a county-by-county basis, 
patterns of species association can be examined over various combi- 
nations of counties. Flow diagrams, program listings, and formats are 
included. This report is essentially a user’s guide for the a eo. 
ZYGO3, is a FOR 
gram to summarize species occurrence data by county ow ihe 
p onpecne: | data. Secondly, CONDNS is a SAS program to extract 

occurrence data for any —— subset of counties. 
Fis to tabulate the species 
occurrence data from ZYGO3 or INDNS into a species joint 
occurrence matrix. The resulting species joint occurrence matrix 
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contains the data necessary for interspecies association analysis with 
any one of the —_— species association indexes 
(Cole 1949, Goodall 1973 


36176 (EDFB/IBP—76/3) Theory and analysis of vegetation 
— Kelsey, C.T.; Goff, F.G.; Fields, D. (Oak Ridge National 
Jan 1977. Contract W-7405-ENG-26. 167p. 
De. NTIS 
Thesis 
Ordination is an analytical process whereby the elements of 
vegetation, species and stands, are ordered in such a manner that the 
relationships between the elements and the relationships of the 
elements to the environmental factors controlling them are evinced. 
Ordination techniques are described as an aid to the understanding of 
ordination in general, with emphasis on indirect ient ordination 
and ‘its inherent problems. Indirect gradient ordination techniques 
order vegetation elements along undefined scales. Differences be- 
tween elements appear along those scales, but, in general, ecological 
interpretation of these differences is not possible. When indirect 
— ordination techniques have been applied to test data sets 
which certain results are expected, distorted ordinations result. 
Distortion in indirect gradient ordination was investigated and a 
technique less subject to distortion was developed that maintains a 
direct relationship between ecological differences between vegeta- 
tion elements and ordination distances between those elements. The 
procedure was tested through application to species joint occurrence 
data (presence and absence data 5 een two adjacent physiographic 
regions, the Cumberland Plateau and the Ridge and Valley regions 
of Tennessee. Occurrence data of commercial forest species were 
compiled from United States Department of Agriculture-Forest Ser- 
vice forest resources inventory data. 


36177 (ORNL/TM—5767) User's manual for FORAR: a stand 
model for composition and growth of upland forests of southern 
Arkansas. Mielke, D.L.; Shugart, H.H.; West, D.C. (Oak Ridge 
National Lab., Tenn. (USA)). Apr 1977. Contract W.7405-ENG-26. 
45p. P 04;MF 

This report is a user’s manual for FORAR, a computer model 
simulating stand growth and composition of upland forests of south 
central Arkansas. The model computes: the number and biomass of 
each tree species, and the dbh, age, and species of each individual 
tree on a 1/12-ha circular plot. 


36178 Ground anes ae, production, and efficiency of 
energy utilization in some northern Wisconsin forest ecosystems. 
Zavitkovski, J. (Inst. of For Forest Genetics, Rhinelander, WI). Ecology; 
57: No. 4, 694-706(Sum 1976). 

The aboveground biomass of the herb stratum, including 
woody species up to 30 cm tall, was determined by harvesting 
annually over a 4-yr period (1969-72) in aspen, maple-aspen-birch, 
birch, northern hardwood, and logging road communities. Average 
above-ground biomass in the respective community types was 117.5, 
63.0, 51.0, 37.6, and 80.6 g/m” Root biomass was determined by 
harvesting the belowground part on selected plots in 1971. Cumula- 
tive solar energy received at the sample points was measured with a 
chemical integrating light meter (petroleum ether chlorophyll ex- 
tracts). Phenological observations indicated that net annual produc- 
tion in the four forest types was essentially equal to their end-of- 
season standing crop biomass. Average root:top ratios ranged from 
2.98 to 4.79 and were higher in the dry communities (birch and 
northern hardwood) than in the other more mesic forest. Except for 
the logging road, two to five species accounted for most of the 
biomass in each community. Significant positive correlations were 
found between incident solar energy and aboveground biomass. 
Efficiency ranged from 0.82 percent to 2.19 percent based on May- 
October cumulative energy in the visible spectrum and cover adjust- 
ed aboveground biomass. 


RADIOMETRIC TECHNIQUES 
REFER ALSO TO CITATION(S) 36188 


CHEMICALS MONITORING AND TRANSPORT 
REFER ALSO TO CITATION(S) 36143, 36146, 36225, 36339, 36342 


36179 (AD-A—026243) Air force fuel dumping: October 1974 to 
March 1975. Final report 1 Oct 1974—31 Mar 1975. (Air Force Civil 

ror, g Center, Tyndall AFB, Fla. (USA)). Aug 1975. 48p. 
(AFCEC-TR—75-21). NTIS $5.00. 

Listings and summaries of all reported Air Force fuel dumps 
between 1 October 1974 and 31 March 1975 are given and are 
broken down by major command and by aircraft type. The distribu- 
tions of fuel dumps by geographical area, size, and altitude are also 
examined. Several geographical areas in which fuel dumping is most 


likely to have a significant environmental impact are identified. Most 
fuel dumps fall into one of two distinct classes and can be studied by 
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investigating in detail a typical member of the class. The implications 
of this simplification for the future conduct of the fuel dumping 
project are discussed. (GRA) 


36180 (PB—254550) Twelve-month 
waste stabilization (EMCON 


solid . Final Associates, 
a Jose, Calif. (USA)). 1976. Contract EPA-68-01-3122. 52p. NTIS 

See also PB—239778. 

This report documents the extension of a study 
performed during a 3-year demonstration project sponsored 4 EPA 
and Sonoma County, California. The purpose of the contracted 
extension is twofold: (1) to investigate the stabilization of solid waste 
in a sanitary landfill by analyzing leachate, gas, and settlement 

, and (2) to determine the effect on solid waste stabiliza- 
tion of applying, under various operational modes, excess water, 
_- tank pumpings, and recycled leachate in a sanitary landfill. 

report discusses the data produced through the end of the 
extension period. Tables and figuies following this report summarize 
the data presented. (GRA) 


36181 (STI/PUB—454) Trace contaminants of agriculture, fish- 
report and conclusions of a series of studies. (International Atomic 
ao Vienna (Austria)). 1976. 105p. (CONF-7510162—). 
IAEA $8.00. 


From Conference on trace contaminants of agriculture, fish- 
oa food in developing countries; Vienna, Austria (20 Oct 

Separate abstracts were prepared for the included that 
discuss the environmental transport and toxicity of trace amounts of 
pesticiden in agricultural crops and marine organisms. Emphasis is 
niques as research tools. 


36182 Influence of ‘car-free Sundays’ on urban and by 
nitrogen oxides. Verduyn, G.; Derouane, A.; Le; M. (Institut 
d’'Hygiene et d’Epidemiologie, Brussels). Sci. Total Environ.; 5: 243- 
251(1976). (In French). 

Measurements at four locations in the urban area of Brussels 
show a noticeable decrease of the NO/sub x/ amounts during the 
“car-free Sundays”. This decrease was especially noteworthy for 
NO at the sampling point that was most directly influenced by road 
traffic, whereas NO» was regularly distributed in space and time. 
The study shows moreover the screening effect of the buildings with 
respect to the amounts of NO emitted in the street. 


RADIOACTIVE MATERIALS MONITORING AND 
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REFER ALSO TO CITATION(S) 34167, 34176, 35212, 36168, 36169 


36183 (ANL—76-127) Annual report for FY 1976 on project 
ANO115A: the migration of plutonium and americium in the lithos- 
phere. Fried, S.; Friedman, A.M.; Hines, J.J.; Atcher, R.W.; Quarter- 
man, L.A.; Volesky, A. (Argonne National Lab., Ill. (USA})j. Dec 
1976. Contract W-31-109-ENG-38. 33p. 

Studies have been carried out on the migration of plutonium 
and americium in solutions flowing through porous and crushed 
rock and through fissures. The migration process can be described in 
terms of the surface absorption of these elements. In addition, 
chemical effects on the absorption have been observed. One of these 
effects is possibly due to the presence of a plutonium polymer that 
migrates at a more rapid rate than normal plutonium. 


36184 (BNWL—2183) Tumbleweed and cheatgrass uptake of 
Tec from five Hanford soils. Routson, R.C.; Cataldo, D.A. (Battelle 
Pacific Northwest Labs., Richland, Wash. (USA)). Jan 1977. Con- 
tract EY-76C-06-1830;EY-76-C-06-21300. 23p. P 02;MF AOl1. 

The accumulation of technetium (Tc) by tumbleweed and 
cheatgrass was measured for five Hanford Project soils at the initial 
soil concentration of 1.0 pg/g of *°Tc traced by /sup 95m/Tc at one, 
two, and three months’ harvest times. Tc was added to the soil as 
pertechnetate, the chemical form likely to predominate in aerobic 
terrestrial environments. Uptake of Tc at the three months’ harvest 
time ranged from 23 to 82 percent and 10 to 69 percent of the added 
Tc for tumbleweed and cheatgrass species, tively. The soil 
order of percent uptake by tumbleweed was Lickskillet < Burbank 
< Rupert < Warden < Ritzville. Shoot concentrations of Tc 
ranged from 0.06 to 0.33 and from 0.05 to 0.36 ng/g for tumbleweed 
and cheatgrass, respectively. Shoot concentration generally de- 
creased with increasing time of harvest. 


36185 (EGG—1183-1677) Development of snow water equivalent 
survey methods using airborne gamma measurements. Research pro- 
gress, January 1975—September 1975 and suggested directions for 
future work. Fritzsche, A.; Jupiter, C. (EG and G, Inc., Las Vegas, 


JULY 31, 1977 


Nev. (USA)). 17 Oct 1975. Contract EY-76-C-08-1183. 28p. Dep. 
NTIS $4.00. 


This is a summary of during the period 
March on BG and rt of the 
National Oceanic and Atmospheric Administration for development 
of airborne techniques for measurement of the water equivalent of 
snow and soil moisture. The work included a series of snow and soil 
moisture surveys and development of a new detector and data 
acquisition system. The status of this work is summarized here 
together with a review of plans for the immediate future. 


36186 (LA—6694-MS) Preliminary evaluation of the potential 
for plutonium release from burial at Los Alamos ym 
y Wheeler, M.L.; Smith, W.J.; (Los 
Alamos Scientific Lab., N Mex. (USA). Feb 19 yee, W- 
7405-ENG-36. 19p. Dep. NTIS 
which could result in the release of plutonium from radioactive 
wastes buried at the Los Alamos Scientific Laboratory (LASL). 
Background information concerning the history and practice of 
radioactive waste disposal at LASL is provided. The potential 
impact of buried radioactive wastes on the environment is addressed 
through the mechanisms and rates by which the radionuclides can 
enter the environment. Only mechanisms ind t of human 
activity are considered. They : are divided into two classes, acute and 
chronic. The acute release mechanisms considered are earthquakes, 
meteorite impacts, and tornadoes. These have been typified by low 
occurrence probabilities (10~* to 10~’/yr). The chronic mechanisms 
that have been considered are release through uptake by plant roots, 
exposure by soil erosion, and transport by soil water. rates of 
these processes are low, but may result in radionuclide release over 
long time periods. The analysis of uptake by plant roots was made 
using an environmental model currently under development, the 
model is discussed in some detail. 


36187 (LA-UR—77-385) Distribution of transuranic nuclides in 
— Essington, E.H.; Fowler, E.B. (Los Alamos Scientific 

Lab., N.Mex. (USA)). 1976. Contract W-7405-ENG-36. 36p. 
(CONF- 761065—5). Dep. NTIS $4.00. 

From Symposium on dynamics of transuranics in terrestrial 
and aquatic environments; Gatlinburg, Tennessee, United States of 
(USA) (5 Oct 1976). 

The literature is reviewed to ascertain the degree of move- 
ment and the distribution patterns for transuranic and uranium 
nuclides in soils. Typical plutonium and uranium profiles are present- 
ed and an attempt is made to identify unique characteristics causing 
deviation from an ideal distribution pattern. By far most of the 
distribution observations are with — and little is reported for 
uranium and other transuranic nuclides. 


36188 (UCRL—51879(Pt.4)) Evaluation of the radiological qual- 
ity of the water on Bikini and Eneu Islands in 1975: dose assessment 
based on initial Noshkin, V.E.; Robison, W.L.; Wong, 
K.M.; Eagle, R.J. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 21 Jan 1977. Contract W-7405-ENG-48. 27p. Dep. 
wie’ Ths. describes the radiological quality of the ground- 
report io! quality 
water on the two main islands (Eneu and Bikini) of Bikini Atoll 
—_ ys 1975 (from data obtained from water samples collected 
and new well sites on both islands) and the cistern water on 
Bikini Island. Based on analyses of these samples, we found that ee 
cistern water from Bikini Island is both chemically and radiologi 
ly acceptable as drinking water in accordance with standard limits 
established by the U.S. Public Health Service. However, on both 
islands the quality of the groundwater varied from one site to 
another. At some wells both chemical and radiological quality are 
table; at others one or both are unacceptable according to U.S. 
Public Health Standards. The doses we predict from consumption of 
both cistern and groundwater are acceptable under fed guide- 
lines. However, doses predicted from consumption of groundwater 
are high enough to warrant careful evaluation of other potential 


exposure pathways. 


Hiroshima hypocenter: spectral analysis of Takeshita, 
K.; Sunayashiki, T.; S.; Kato, K. Univ.). pp 
109-115 of In Proceedings of the Hiroshima University. Hiroshima 
— oe Inst. for Nuclear Medicine and Biology (1976). (in 

In March and May 1975, soil was sampled at 24 points in the 
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the others and than the control samples. The averages of 
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36190 Factors influencing the 
tractability of **'Am from a contaminated soil. Nishita, H.; Hamilton, 
M. (California Univ., Los eles (USA). Lab. of Nuclear Medicine 
and Radiation Biology). 1976. Contract E(04-1)-GEN-12. 22p. 
(CONF-761065—4). Dep. NTIS $3.50. 

From Symposium on dynamics of transuranics in terrestrial 
and aquatic environments; Gatlinburg, Tennessee, United States of 
America (USA) (5 Oct 1976). 

Factors influencing the extractability of ***Am from an artifi- 

—_ contaminated soil were investigated. This was done with an 
ibrium batch technique using CHsCOOH-NH,OH and HNOs- 
aOH extracting systems. The influence of several soil components 
was determined indirectly by selectively removing them from the 
soil The effect of water- and HCl-soluble salts and or, matter 
on **'Am extractability was small. The most marked effect was due 
pon the soil organic fraction that was not water- or HCl-soluble. This 
organic fraction was influential under both low and high pH condi- 
tions, but its influence was particularly marked under low pH 
conditions. The free iron-oxides had an appreciable effect under low 
ode peep but no observable effect in the high pH range. 
ugh to a lesser extent, the free silica and alumina, 
alumino-silicate, and possibly residual organic matter also showed 
some influence. These results provide some implications on the 
conditions that influence the movement of *'Am in soils and its 
availability to plants. A review of the literature on the behavior of 
Am in soils is included. 


TERRESTRIAL ECOSYSTEMS AND FOOD CHAINS 


REFER ALSO TO CITATION(S) 36170, 36171, 36172, 36184, 
36186, 36329 


36191 Microprobe analysis of ©°Co uptake in sand microcosm. 
, S. (Oak Ridge National Lab., TN). Xenobiotica; 6: No. 9, 
557-563(Sep 1976). 

Microprobe analysis of fungal micro-communities in simple 
soil microcosms demonstrated the presence of several nutrient ele- 
—_ (Ca, K, P, %, and immobilization of the fission product 60Co 

one — (2) The importance of soil microbes in element 
cyctin is ussed. (3) The utility of the electron ap et in 
provi more precise estimates of elements in microbes and their 
substrates is evaluated. 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 33700, 33736, 33737, 33749, 
33750, 34061, 35339, 35344, 35403, 35461, 35462, 35466, 35468, 
35471, 35583, 36180 


program. Murarka, I.P. (Ar- 
National Lab., Ii. ‘me Feb 1977. Contract W-31-109- 
ENG-38. 52p. P 02/MF AOI 

This report summarizes the major findings of an evaluation of 
the statistical eee of the preoperational environmental monitor- 
ing program for nonradioactive waste disposal at the Donald C. 
Cook Nuclear Sener Plant. As a result of this study we found that 
variance components analysis methods are adequate to determine 
large magnitude changes in the environment. When an interaction 
effect between years and inner-outer factors (reference-stress) exists 
for the preoperation period, estimating and testing for the plant 
operati ect becomes difficult. was illustrated by the 
benthic data analysis. It was further found that for the determination 
of impact hypothesis, several-factor-mixed-effects models are not 
needed. Simplifications, as shown by us, in the collapsed model | by 
us, can provide the answer quite easily. Advanced methods, such as 
time-series analysis and biomathematical modeling, should be studied 
for use in the impact analysis. The limited analyses with these 
techniques showed promising results. 


36193 (UCID—17296) Supporting documents for LLL area 27 

(410 area) safety analysis reports, Nevada Test Site. Odell, B.N. 

(comp.). (California Univ., Livermore (USA). Lawrence Livermore 

A 1 Feb 1977. Contract W-7405-ENG-48. 319p. Dep. NTIS 
75. 


The following appendices are common to the LLL Safety 
Analysis Reports Nevada Test Site and are included here as support- 
ing documents to those reports: Environmental Monitoring 


Report 
for the Nevada Test Site and Other Test Areas Used for Under- 


36192 (ANL/EIS—9) Statistical analysis of the D. C. Cook 
preoperational environmental moni 


3709 
in 
for 4 
by gamma spectrometry using a human counter installed at Hiroshi- 
ma University Hospital. The photopeaks of '*7Cs which were dis- 
turbed by gamma-rays of the natural radioactive series in the soil 
were corrected by counting at the _ peak and by defining the 
peak obtained from a standard **’Cs source, before subtracting the 
contributions of °*T] and ?"*Ac. Samples 16 and 17 km northwest of 
the hypocenter (W-16 and -17 km) showed higher '’Cs levels than 


3710 


ground Nuclear Detonations, U. S. Environmental Protection 
Agency, Las Vegas, Rept. EMSL-LV-539-4 (1976); Selected Census 
Silbemmion Around the Nevada Test Site, U. S. Environmental 
Protection Agency, Las Vegas, Rept. NERC-LV-539-8 (1973); W. J. 
Hannon and H. L. McKague, An Examination of the Geology and 
Seismology Associated with Area 410 at the Nevada Test Site, 
Lawrence Livermore Laboratory, Livermore, Rept. UCRL-51830 
(1975); K. R. Peterson, Diffusion Climatology for Hypothetical 
Accidents in Area 410 of the Nevada Test Site, Lawrence Liver- 
more Laboratory, Livermore, Rept. UCRL-52074 (1976); J. R. Mc- 
Donald, J. E. Minor, and K. C. Mehta, Development of a Design 
Basis Tornado and Structural Design Criteria for the Nevada Test 
Site, Nevada, Lawrence Livermore Laboratory, Livermore, Rept. 
UCRL-13668 (1975); A. E. Stevenson, Impact Tests of Wind-Borne 
Wooden Missiles, Sandia Laboratories, Tonopah, Rept. SAND 76- 
0407 (1976); and Hydrology of the 410 Area (Area 27) at the Nevada 
Test Site. 


REGULATIONS 


REFER ALSO TO CITATION(S) 35343 
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REFER ALSO TO CITATION(S) 35745 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 33943, 34012, 34501, 36098 


36194 (LBL—5965) Production cycles in aquatic microcosms. 
Jassby, A.; Dudzik, M.; Rees, J.; Lapan, E.; Levy, D.; Harte, J. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 8 Feb 
1977. Contract W-7405-ENG-48. 53p. P 04/MF A0Ol1. 

Four 700-liter cylindrical containers were filled with deminer- 
alized water, enriched with nutrients, and inoculated with 3.5-liter 
lakewater samples. The microcosms were maintained at a tempera- 
ture of 18°C under a 12:12 L:D cycle for 6 months and several 
manipulations of their trophic structure were carried out, including 
addition of snails (Physa sp.), mosquitofish (Gambusia affinis), and 
catfish (Placostomas placostomas). Temporal variation of the phyto- 
plankton resembled the bimodal patterns of certain natural systems. 
Further analysis demonstrated a close analogy with the predator- 
prey oscillations of temperate marine waters: an initial bloom is 
terminated by zooplankton grazing; the resulting low phytoplankton 
levels lead to ual starvation of the zooplankton; and a second 
bloom follows the final dieoff of zooplankton. Both decreasing the 
concentration of initial nutrients and stocking the microcosms with 
Gambusia decreases the time between the spring and fall blooms. 
The problem of heavy periphyton growth in microcosms was not 
solved with the introduction of either Physa or Placostomas. Possi- 
ble solutions to this and to other problems peculiar to microcosm 
research are discussed, and modifications are suggested for increas- 
ing the ability of microcosms to simulate natural systems. 


36195 (LBL—5978) Microcosm trophic structure. Trophic struc- 
ture by planktivorous fish in aquatic microcosms. 
Jassby, A.; Rees, J.; Dudzik, M.; Levy, D.; Lapan, E.; Harte, J. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Feb 
1977. Contract W-7405-ENG-48. 18p. Dep. NTIS $4.50. 

Two of 4 replicate 700-liter aquatic microcosms each were 
stocked with 2 mosquito fish (Gambusia affinis). The dominant 
zooplankter shifted from the large cladoceran Simocephalus vetulus 
to the smaller Alona guttata. The subsequent release of grazing 
pressure resulted in a rise in both phytoplankton and bacteria levels, 
which in turn were responsible for an increased rotifer biomass. 
Particulate organic carbon was higher and dissolved inorganic nitro- 
gen was lower in the presence of Gambusia, reflecting a net shift of 
nutrients from inorganic to organic form, presumably because of 
smaller zooplankton respiratory losses. Ratios of particulate to dis- 
solved organic carbon and of phytoplankton carbon to chlorophyll a 
were unnaturally high in the microcosms containing fish. An in- 
crease in total nitrogen was deduced for all 4 systems during the 
experiment; the increase could be explained by the presence of 
oe Anabaena sp. and was independent of the presence of 


36196 (RLO—2225/T26-43) Theoretical study of 
growth and nutrient distribution 
western U.S. coast. Jamart, B.M.; Winter, D.F.; Banse, 


phytoplankton 
in the Pacific Ocean off the north- 
K.; Anderson, 
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(Washington Univ., Seattle (USA). of 
Oceanography). 1976. Contract EY-76-S-06-2225-026. vp. P 04;MF 
AOl. 
A numerical two-dimensional (time and depth) model of 
i production was used as an investigative tool to identify and 


G.C.; Lam, R.K. 


the physical and biological processes that govern the spring 
and summer variations in the vertical distribution of phytoplankton 
and nutrients in the offshore zone. The study focuses on one of the 
more prominent features of the region, namely, the subsurface chlo- 
costal maximum. The numerical model consists of coupled inte; 
partial differential equations expressing conservation of chlorophyll 
a, nitrate-nitrogen, and ammonium-nitrogen. The dominant vertical 

rt process is assumed to be turbulent mixing (and also sinki 

in the case of algal cells). Biological processes included in the m 
are algal gross production, algal respiration, and zooplankton graz- 
ing for the phytoplankton equation, and selective uptake and regen- 
eration for the ee equations. The results of a long-term simula- 
tion over spring and summer months represent the main features of 
both the biological and chemical data. 


36197 (SRO—889-4(App.)) Onslow Bay intrusion study hydro- 
observations during current meter servicing cruises in August, 
October, and December 1975. Orbis, I, III and IV. Atkinson, L.P.; 
Singer, J.J.; Pietrafesa, L.J. (Skidaway Inst. of Oceanography, Sa- 
vannah, Ga. (USA)). Jun 1976. Contract EY-7 89. 63p. P 
04;MF AO1. 
Data are presented from a preliminary analysis of chemical/ 
physical data obtained during three current meter servicing cruises 
in Onslow Bay off the coast of Georgia, in August, October, and 
December 1975 aboard the R/V ADVANCE II. cruises were 
made as part of an ERDA sponsored study investigating the shelf 
rocesses effecting the distribution of nutrients in the South Atlantic 
ight. The objective of these cruises was to collect temperature and 
chemical data to correlate with the data recorded by current meters 
and thermographs which had already been deployed or which were 
about to be deployed at two locations in the study area. No attempt 
will be made at this time however to correlate the data presented to 
these related records. 


36198 (SRO—936-1) Biological processes in the water column of 
the South Atlantic bight. Progress report, July 12—August 20, 1976. 
Paffenhofer, G.A.; Dunstan, W.M. (Skidaway Inst. of Oceano 

Be: (USA)). Feb 1977. Contract E(38-1)-936. 


Preliminary results are reported from a study of the relation- 

ship between intrusions of phytoplankton, zooplankton, and particu- 
late matter in the South Atlantic Bight off the coast of Georgia and 
Northeast Florida. The relationship between temperature, chloro- 
phyll, and particle volume in bottom water from various locations 
was determined and the data were correlated with data on water 
mass movements. Samples were collected from a ship following a 
specified grid pattern. 
36199 (ORNL-tr—4173) Effect of temperature and salinity on 
larval development in Crangon septemspinosa Say (decapoda, Caridea). 
a M.; Costlow, J.D. Translated by M. Gerrard from Vie 
Milieu, Ser. A; 21: 453-466(1970). 1 1p. . NTIS $3.50. 

The influence of temperature salinity on the rearing of 
shrimp (C. sep inosa) in the laboratory has been investigated. 
The e of suitable temperatures and salinities and their optima are 
given. The effects of 24 h temperature-cycles on the larval develop- 
ment in comparison with the constant corresponding temperatures 
are discussed. An increase of salinity during the first period of larval 
life appears to improve the conditions for development, and also 
corresponds to the environment in which the larvae are found in 


nature. 


(ORNL-tr—4320) Mortality and 
seawater of group I sole 
(Pleuronectes 


( platessa L.) (Platichthys 
ielssen, D.D.; Iversen, S.A. Translated from Fisken Havet; No. 23, 1- 
19(1974). 14p. Dep. NTIS $3.50. 

Temperature is one of the most important environmental 
factors which have a decisive influence on the mortality and growth 
of fish. These experiments are part of a study with the objective of 
determining any positive and negative effects of an increased 
seawater temperature on fish in their natural medium and in breeding 
systems. This report deals with the effect of a gradual temperature 
increase and high constant temperatures. Since young fish have a 
more rapid growth than older specimens, it appeared desirable to use 
fish in their first (group 0) and second year of life (group 1). From 
the standpoint of aquarium technology, it is also advisable to use 
small fish. The report must be considered a prelimi one since the 
experiments have not yet been completed. 

36201 Educing and modeling the functional relationships within 
salt-marsh Aufwuchs communities: inside one of the black 
boxes. Lee, J.J., Tietjen, J.H.; Saks, N.M.; Ross, G.G.; Rubin, H.; 


Muller, W.A. (City Coll. of New York). pp 710-734 of In Estuarine 
Researc Academic Press, Inc. (1975). 
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Salt-marsh aufwuchs communities are extremely complex as- 
semblages of < several hundred species of bacteria, fungi, algae, 
protozoa, and micrometazoa, At the present time, information on the 
population structure is too fra; tary to be used in modeling and 
ess community structure. Studies of foraminifera, nematodes, 
and microal gne Bro wn in gnotobiotic culture suggest it is unreason- 
able to assume that measurements made on one species will be good 
estimators for similar parameters of other species or of the assem- 
blage as a whole. Nutritional experiments suggest many meiofauna 
are selective feeders and gain different nutritional values from the 
food they assimilate. If the phenomena of balanced diets and 
growth factors are widespread among meiofauna, we be — 
to reconsider certain anes of energy flow and neldies 
development of a model of the trophic dynamics and lite eye 
alternatives of just one species from the community has ae 
extremely challenging. We used our simulation of the trophic dy- 
namics of Allogromia laticollaris to organize our present information 
and to serve as a generator of predictions to be further tested 
experimentally. 


36202 Ecosystem modeling for small woodland streams. Boling, 
R.H. Jr.; Petersen, R.C.; Cummins, K.W. oe ge State Univ., 
East Lansing). Contract’ E(11-1)-2002. 183- of In Systems 
analysis and simulation in ecology. Vol. III. New York; Academic 
Press, Inc. (1975). 

The evolution of a woodland stream model is described from 
initial concepts to the current version through changes in the con- 
ceptualization of detrital processing and the interaction between 
microbial and invertebrate components. Observations regarding the 
nature of feedback mechanisms between animal and microbial com- 

em are discussed in light of recent advances in the understand- 
g of stream — and in the methodology of mathematical 
modeling. Contin interaction between these two ups has 
resulted in an increase in the possible goals obtainable. state of 
our stream model is continually changing to incorporate new re- 
search motivated by earlier model development. The close interac- 
tion of stream — and systems scientists is not only 
peal the stream model but, perhaps more importantly, for continuing 
ion of the disciplines involved. The interaction resulted in 
ubtle changes in particular experimental approaches employed that 
ioe increased use of ecological information in evolution of the 
model. This interaction led to changes in the approaches to modeling 
since ecological information dictates model structure. An effort has 
been made to recognize subtle ecological requirements and follow 
these with a pow and flexible aeltine approach. 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 33748, 33939, 33940, 33941, 
33942, 33944, 33945, 33946, 34013, 35707, 36106, 36107, 36114, 
36144, 36145, 36147, 36148, 36181, 36192, 36225, 36270, 36342, 
36346, 36349 


36203 (AD-A—030236) Dredged material research. Notes, news, 
reviews, etc. Volume D-76-4, (Army Engineer ‘ow: Experi 
ment Station, Vicksburg, Miss. (USA)). Aug 1976. 12 P. NTIS $3. 
The a and water-sediment quality effects of co 
water disposal of dredged material are being evaluated under the 
Environmental a and Criteria Development Project (EICDP) 
of the DMRP in Task 1A: Aquatic Disposal Field Investigations. 
The Duwamish Waterway study is one of four regional aquatic 
— field investigations sponsored by the DMRP. other sites 
include Lake Erie off Ashtabula, Ohio; the mouth of the Columbia 
River; and the Gulf of Mexico off Galveston, Texas. The study site 
in Puget Sound represents the only estuarine site where the environ- 
mental effects of dredged material disposal by barges (instead of 
other dis modes) are being studied. Recent studies have shown 
that another factor makes this site important for study purposes-the 
potentially adverse biological consequences that may result because 
of an accidental spill of 984 | of polychlorinated biphenyls (PCB's) in 
September 1974 into the Duwamish River where maintenance 
dredging is required. Historically, maintenance dredging of the 
Duwamish River has required the removal of approximately 230,000 
to 305,000 cubic meters of sediment every 3 to 5 yr. The primary 
mode of disposal has been pipeline discharge to a shore disposal area. 
For the present study, Duwamish River sediments were removed by 
a mechanically operated clamshell dredge 
transported to an experimental disposal site 
al. (Author) (GRA) 


36204 CN A bioassay dilution technique 

the ows material disposal. Final report. Plumb, 
R.H. Jr. (Arm gineer Waterways Experiment Station, Vicks- 
Miss. USA) Sep Sep 1976. MP-D—76-6). NTIS 


Report on Dredged Material Research Program. See also 
PB—247229. 
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A laboratory procedure for assessing the potential biotogies! 
impact of open-water disposal of dredged material is described 
procedure incorporates a serial dilution technique based on Sm 
diffusion studies. This approach is necessary because the effect of a 
discharge is a function of exposure time and effective exposure 
concentration, and dredged material percurbations are generally of 
short duration compared with the time intervals s in conven- 
tional bioassays. The results demonstrate that stimulatory or inhibi- 
tory materials do — have a significant effect on an algal population 
when the rate of dilution at an open-water site is considered. (GRA) 


36205 (CEER—1) Ecological review of hydroelectric reservoirs 
in Puerto Rico, Jobin, W.R.; Ferguson, F.F.; Brown, R. (Center for 
Energy and Environment Research, Ca ights (Puerto Rico)). 
Oct 1976, Contract E(40-1)-1833, 84p. . NTIS $5.00. 
A review of published literature and available data on the 
bees of hydroelectric reservoirs and other lakes in Puerto Rico 
Ided various studies on unrelated elements in the aquatic ecology, 
t very few The majority of the 
island-wide studies ate gg to surveys on snails related to the 
parasitic disease bilharzia. A survey of 28 r lakes in 1976 
showed that ape ee glabrata had gradually been displaced 
from most of the lakes by Marisa cornuarietis and Tarebia granifera, 
two foreign snails which do not transmit bilharzia. Of the 17 lakes 
containing B. rata in 1956, only 8 remained infested in 1966 and 
only 5 in 1976, twenty years after the introduction of Marisa cor- 
nuarietis. Although the trend indicates that the lakes may be safe 
from transmission a monitoring system is necessary before the lakes 
could be used for recreation. 


36206 (ORNL/NUREG/TM—89) of a unified 
approach for the assessment of power-plant impact. Akin, 
; Barton, J.M.; Bledsoe, J.L. (Oak Ridge National Lab., Tenn. 
(USA)). 1 Mar 1977, Contract W-7405-ENG-26. 47p. P 04/MF AOI. 
Progress during the first 18 months in implementation of the 
Unified Transport Approach (UTA) is summarized in this r 
which covers the period through December 1976. The goal of this 
project is to develop mathematical models for fast-transient, one-and 
two-dimensional transport of thermal, radiological, chemical, and 
biological properties in rivers, estuaries, lakes, and coastal regions 
for assessing the impact of power-plant operations. Development 
and validation of these models are illustrated in applications at 
several sites where data is available. The models include submodels 
for sediment transport, exchange of a soluble isotope with sediment, 
and zone-matching models to connect near-field problems of reen- 
trainment and recirculation with far-field convective transport. Sev- 
eral types of automated data preparation have been introduced, a 
the codes have been designed to allow input of specified 
operating conditions for given durations. UTA provi “" : 
common basis for calculating the transport of intensive quantities 
that depend on basic flow properties, which can be obtained from a 
common set of data for geometry, bathymetry, and meteorology that 
must be prepared only once. The formulation and calculation are 
based on a stable set of algorithms that have been tested and proven 
valid. The user can then focus on understanding and ees 
thermal, chemical, or radiological transport results with confidence 
that the basic calculations are direct, efficient, and meaningful. 
Recent work in each of the three areas is described. 


36207 (PB—258694) Ocean dumping in the United States-1975., 
Third annual report of the environmental protection agency on admin- 
istration of Title I of the marine protection, research, and sanctuaries 
act of 1972, as amended. Report for fiscal year 1974, (Environmental 
— Agency, Washington, D.C. (USA). Jun 1975. 60p. NTIS 
$4.50 


" This is the third annual report of the Environmental Protec- 

ency (EPA) to the Congress on the implementation of Title I 

of the he Marine Protection, Research, and Sanctuaries Act of 1972, as 
amended, (referred to in this report as ‘the Act’). The Act became 
effective April 23, 1973, and since that time all ocean dumping of 
waste materials transported for the purpose of dumping has been 
done under permit from EPA except for dredged material, which is 
regulated by the Corps of Engineers. This annual report covers the 
second full year of regulation of ocean dumping by EPA under Title 
I of the Act, and it offers the first opportunity to make quantitative 
of how ocean dumping has c 


comparisons since the Act 
became effective. (GRA) 


Cowgill UM. (Univ of (Univ. 


algal 
burgh). Sci. Total Environ.; 6; 79-102(197 

Since the elements of which plankton are composed enter the 
food chain, it was thought interesting to devote a study to their 
chemical ccomposition. Daphnia magna and D. pulex were reared in 
a laboratory for three months maintained on a monoculture of E. 
gracilis supplemented occasionally with a mixed algal culture. These 
plankton were raised in spring water. A complete chemical analysis 
revealed the plankton and the rock from which the spring water 
flowed to contain 54 detectable elements, while the concentrated 


| 
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water had only 53. Major differences were noted between the two 
ee ae ability to accumulate K, Na, Ca, Sr, P, S, 

, and Co. The ~— and algae contained different amounts of 
Na, K, Mg, Ca, Zn, Al, Sc, La, Nd, Sn, Ti, P, S, Ci, Br, I, Fe, Mn, 
Ni, Zr, Cu, Ag, Be, Si, ‘Pb and Hg. The composition of the Daphnia 
is governed by the mixed algal culture and the spring water. The 
Daphnia reject E. gracilis; the latter does not contribute to their 
chemical composition. Aside from supplementary additions of N, P, 
K and Cl to the algal cultures their composition is governed by that 
of the spring water. 


36209 Effect of temperature and salinity on extension of siphons 
by Mercenaria mercenaria. Van Winkle, W. (Oak Ridge National 
Lab., TN); Feng, S.Y.; Haskin, H.H. J. Fish. Res. Board Can.; 33: 
No. 7, 1540-1546(1976)° 
Extension of siphons was used as a criterion of activity to 

examine the response of the quahog clam, Mercenaria mercenaria, to 
various combinations of test and acclimation temperatures and salini- 
ties. A quadratic regression model for the percentage of clams active 
as a function of the test temperature and salinity was assumed, and 
response surface contours for various percentages of activity were 
calculated and plotted. The regression model accounted for 72 to 88 
— of the observed variability in the 13 experiments considered. 

contours are hyperbolic instead of elliptical for five of the 
——— no biologically meaningful estimates of the lower and 

upper temperature and salinity limits can be obtained in such cases. 
Low levels of activity, even at optimal T-S combinations, occurred 
during the summer. Some of the observed shifts in the position and 
shape of the temperature-salinity response surfaces were expected in 
light of shifts in acclimation temperature or salinity. Other shifts in 
response surface could not be accounted for. The implications of 
these results for the purification of quahog clams harvested 
polluted waters are discussed. 


36210 Analytical notes: analysis of water for haloforms. 
Kissinger, L.D.; Fritz, J.S. (lowa State Univ., Ames). J. Am. Water 
Works Assoc.; 68: No. 8, vp(Aug 1976). 

Storage of water samples has often produced an increase in 
haloforms as chlorine compounds reacted with substances in the 
water; the addition of ascorbic acid stabilizes the samples for eventu- 
al determination of their composition. 

36211 Gonadal and hematopoietic neoplasms in Mya arenaria. 
Yevich, P.P.; Barszcz, C.A. (Environmental Protection Agency, 
West Kingston, RI). Mar. Fish. Rev.; 38: No. 10, 42-43(Oct 1976). 

Microscopic examinations of clams collected from Long 
Cove, Maine, where there was an oil = in 1971 revealed gonadal 
neoplasms in males and females. In other clams neoplastic growth 
was observed in cells that appeared to be of hematopoietic lineage. 
Extensive accumulations of neoplastic cells were observed in the 
gills, siphon, foot, and connective tissues. (HLW) 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 34190, 36167, 36169, 36206 


WATER 
REFER ALSO TO CITATION(S) 34170, 36324 


AQUATIC ECOSYSTEMS AND FOOD CHAINS 
REFER ALSO TO CITATION(S) 36324 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 36206 


36212 (GKSS—76/E/36) far field model to 
describe temperature distributions due discharge of hot water 
from power stations. Pt. 1. hg J. (Gesellschaft fuer 
Kernenergieverwertung in Schiffbau und Schiffahrt m.b.H., Geesth- 
paar go (Germany, F.R.). Inst. fuer Physik). 1976. 31p. (In 
German). NTIS (US Sales Only). 

10 18 refs. 

The temperature distribution in rivers, lakes and oceans is 
calculated in consideration of the water depth using a two-dimen- 
sional model. The influence of a time-dependent heat flow is taken 
into account as well as the change of the components of the flow 
rate with time, e.g. in tidal rivers (Elbe). The time-dependent energy 
balance is described by a partial parabolic differential equation 
whose boundary conditions may be chosen so as to describe regions 
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of solution of any desired, e.g. boundary curves describing the 
shape of the shores. The differential equation is solved by a numeri- 
cal method; the differential equations obtained are solved by a 
combination of the Gaussian algorithm with an iterative procedure. 
The Eulerian method of description is used, i.e. the temperature is 
known for all points of the region of solution for a certain moment, 
in contrast to the method followed when estab’ thermal load 
plans for rivers, where the Lagrangian approach is favoured due to 
the one-dimensional model. 


36213 (ORNL/NUREG/TM—70) Critical evaluation of the 
nonradiological environmental technical specifications. Volume 2. 
Surry Power Plants, Units 1 and 2. Adams, S.M.; Cunningham, P.A.; 
Gray, D.D.; Kumar, K.D. (Oak Ridge National Lab., Tenn. (USA)). 
10 Xin 1976. Contract W-7405-EN -26;NRC-INA-40-550-75. 269p. 
Dep. S $9.25. 

A comprehensive study of the data collected as part of the 
environmental Technical Specifications program for Units 1 and 2 of 
the Surry Nuclear Power Plant was carried out for the Office of 
Regulatory Research of the U.S. Nuclear Regulatory Commission. 
The program included an analysis of the hydrothermal and ecologi- 
cal monitoring data collected from 1973 through 1975. The hydro- 
thermal analysis includes a discussion of models used in plume 
faces em prior to plant operation and an evaluation of the present 

ydrothermal monitoring program. The two primary methods used 
for temperature =e employ a fixed thermographs network 
and boat measurements. Review of data indicates that both the 
application and formulation of the hydrothermal monitoring pro- 
gram are inadequate to fully characterize the operation of the plant 
and the behavior of the thermal plume. Furthermore, there are no 
existing data that can be used to adequately verify or disprove the 
validity of the various Surry plume predictions. The ecologi 
analysis includes validation of impacts predicted in the Final 
ronmental Statement using the operational monitoring data. Phyto- 
plankton cell concentrations, chlorophyll a, and carbon-14 measure- 
ments were used to monitor changes in the primary producers. 
Densities of consumers (i.¢., zooplankton, benthos, and fish) were 
sed to monitor changes in the primary producers. Models based on 
operating data were constructed to determine whether changes were 
occurring at each trophic level. Analysis of the monitoring data 
suggests that the thermal discharges at Surry are having a negative 

ect on the phytoplankton and zooplankton but are the 

benthic and nekton populations in the discharge area. 


36214 (PB—253957) Penetration and mixing of heated discharges 
into waterways. Schetz, J.A.; Lewis, C.H.; Sill, B.L.; Chien, J.C.; 
Markham, D. (Virginia Polytechnic Inst. and State Univ., Blacks- 
burg (USA). Virginia Water Resources Research Center). Apr 1976. 
46p. (VPI-VWRRC-Bull—93). NTIS $4.00. 

Results are presented of a series of related studies of thermal 
discharges into waterways and the resulting mixing zones. The first 
investigation involved the physical situation of a single, isolated 
horizontal jet discharge below the surface of a deep, moving chan- 
nel. The second investigation considered the configuration of a 
tangential jet discharge along one bank of a shallow, moving chan- 
nel. As with the first configuration, results are reported for laborato- 

ry experiments, approximate analysis and numerical solutions. In 
addition limited com ms between the predictions of the ap- 
ximate analysis and some field measurements are provided. The 
investigation was a comparative study of the effects of three 
injector geometries for thermal discharges--a multi- 
a single jet on the surface that is discharging perpen- 

pone to the main channel flow, and a single jet resting on the 
channel bottom and also discharging perpendicular to the main flow. 
For these geometries, comparative data are provided on recircula- 
tion zones, hot spots, and surface temperature distributions. (GRA) 


36215 (PB—253961) Field evaluation of a predictive model for 
thermal stratification in lakes and reservoirs. Completion report. Co- 
lonell, J.M. (Massachusetts Univ., Amherst (USA). Water Resources 
Research Center). Jan 1976. Contract DI-14-31-0001-3595. 215p. 
(Pub—60). NTIS $7.75. 

The major portion of this work was devoted to experimental 
investigation of the response of a reservoir to hydrologic and me- 
teorologic influences. For this purpose an automatic data collection 
system was designed and constructed. Five meteorologic parameters 
(solar and long wave radiation, mean wind speed, air temperature, 
and relative humidity) were monitored. Surveillance of the thermo- 
dynamic state of the reservoir was maintained by thermal surveys at 
intervals of seven to ten days throughout the field observational 
season. In addition, effort was devoted to the evaluation of a 
mathematical model for prediction of the thermodynamic and hy- 
drodynamic behavior of a reservoir in response to climatic influ- 
ences. (GRA) 


36216 le ee Simulation of thermally-influenced hydro- 

flows: final report. Street, R.L. (Stanford Univ., Calif. 
(USA). . of Civil Engineering). Jan 1976. Contract DI-14-31- 
0001-3675. 2p. NTIS $4.50. 
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The work led to development of (1) a ti t, three- 
dimensional numerical model which simulates the hydrodynamics 
and thermal regime of lakes and reservoirs and (2) a two-dimensional 
(horizontal-vertical) hydrostatic numerical model for simulation of 
hydrodynamics and thermal regimes (e.g., thermocline development) 
in long and narrow reservoirs and lakes. Both models employ MAC 
space-staggered grids, explicit time-stepping, the Boussinesq approxi- 
mation, and a spatially- and time-variant eddy viscosity model. A 
literature review establishes the range of successful, numerical finite- 
difference, three-dimensional models that are available. The conclu- 
sions suggest that three-dimensional hydrostatic models and lateral- 
ly-averaged two-dimensional models provide the best - Vee 
for economic and quantitatively accurate simulations. (G 


36217 Waste heat and its effects. Report on a series of lectures 
held at the Energy Technology Department of Stuttgart University. 
Schikarski, W. (Kernforschungszentrum Karlsruhe (Germany, F.R. 
Lab. fuer Aerosolphysik und Filtertechnik). Elektrizitaetswi 7 
75: No. 25, 970-972(Dec 1976). (In German). 

1 tab.; 17 refs. 

In the summer of 1976 a seminar was held under the direction 
of Prof. Dr. H. Bach and Dr. W. Schikarski on the effects of feeding- 
in waste heat and its limitation. The papers presented by those taking 
part are reproduced in summarised form with the most important 
data and literature references. 


SITE RESOURCE AND USE STUDIES 


36218 (DES—76-38) Water for energy. Missouri River reser- 
voirs: Pick—Sloan Missouri Basin Program. Draft environmental 
statement. McPhail, R.L. (Bureau of Reclamation, Billings, Mont. 
(USA). Upper Missouri Region). 1976. 358p. TIC. 

The Bureau of Reclamation proposes to make available for 
energy related industrial purposes up to 1.0 million acre-feet of water 
annually from main-stem Missouri River reservoirs. The anticipated 
areas of water use include eastern Montana, western North Dakota, 
parts of western and central South Dakota, and northeastern Wyo- 
ming. Water service contracts would be issued for 40 years or > 
with water delivery terminating no later than the year 2035. 
summary of the environmental impact and adverse Sacaie 
effects postulated is presented. 


REGULATIONS 
REFER ALSO TO CITATION(S) 33808, 35343 


36219 Water quality management. Nelson, L.C. (Nelson, Haley, 
Patterson, and Quirk, Inc., Grand Junction, CO). pp A In Coal 
technology from Tyler. Cleveland; w.S. Inc. 

From Series of seminars on coal des 
Pennsylvania, United States of America (USA) (12 Feb 

See CONF-750254—. 

The importance of water availability and of water quality 
management in the western USA is discussed. The differing legal 
rules concerning water in the West (where water is scarce) and in 
the East (where water is usually plentiful) are described. The Feder- 
al Water Pollution Control Act of 1972 is described, along with its 
requirements on the states for planning, for facilities construction, 
and for water quality management as continuing integrated process- 
es. The effects of urban development (withdrawal of high quality 
water and sewage discharge), recreation, new industry, mining ac- 
tivities, pesticides, fertilizer runoff, irrigation returns, animal wastes, 
cn. phosphorus, etc. must be evaluated on a continuing basis. 


36220 Nonpoint sources of pollution: a federal 

Pisano, M.A. (Environmental Protection Agency, Washi ‘ 
J. Environ. Eng. Div., Am. Soc. Civ. Eng.; 102: No. , 555- 
565(1976). 

The magnitude of the nonpoint source nationwide 
calls for the establishment of State, local, and Federal measures to 
control existing sources and to prevent future stream degradation 
from additional nonpoint sources. Under the EPA's regulations, 
State and local water quality management agencies have the major 
responsibility for the planning and implementation of nonpoint 
source programs. Emphasis to nonpoint source control programs 
will be on preventative techniques which are referred to as “Best 
Management Practices” in EPA regulations and guidelines. The 
EPA will provide guidance and technical assistance to the States and 
local designated agencies. Federal agencies will be encouraged to 
incorporate 208 objectives into their planning processes and provide 
technical assistance to other agencies. Coordinated planning and 
implementation of nonpoint source programs at all governmental 
levels should result in significant water quality improvements. 
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ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


SOCIAL AND ECONOMIC STUDIES 


REFER ALSO TO CITATION(S) 35328, 35330, 35331, 35336, 
35339, 35340, 35403, 35412, 35413, 35440, 35441, 35449 


36221 (BNWL—2084(Rap.1)) Pacific Northwest regional assess- 
ment program 1975 annual report. (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA)). Jun 1976. Contract E(45-1)-1830. 40p. 
Dep. NTIS $4.00. 

The objective of the Pacific Northwest Assessment 
Program is to establish and exercise an integrated analytical assess- 
ment program for evaluation of potential changes that may result 
from various energy development or conservation scenarios. Such 
scenarios may themselves result from Federal development policies 
and programs, from regionally specific actions by the states and 
energy industries, or from actions taken by international factors 
currently importing energy resources into the region. After consid- 
eration of a variety of approaches to integrated assessment at a 
regional level, Battelle Pacific Northwest Laboratories (BNW) has 
concluded that dynamic simulation techniques provide the best 
available approach to evaluating the issues pertinent to the North- 
west. As a result, the Pacific Northwest Regional Assessment Pro- 
gram has been structured in a framework involving ten sectors. Each 
of these sectors involve their own submodels that receive informa- 
tion either from outside the model as exogenous inputs or from other 
sector submodels. 


ASSESSMENT OF ENERGY TECHNOLOGIES 
REFER ALSO TO CITATION(S) 35335, 35340, 35341, 35342 


ENVIRONMENTAL IMPACT STATEMENTS 
REFER ALSO TO CITATION(S) 33969, 35096 


36222 (INIS-mf—3371) Bape environment and safety. A 
safety problems 


report on the environmental and connected with the 
use of energy. eo he (Denmark)). Apr 1976. 
58p. (In Danish). NTIS (US Sal Only). 

Published as a supplement to "Danish energy policy 1976”. 

This report which is an annex to the Ministry of Commerce 
and Energy's report on Danish energy policy, elucidates the general 
and specific conditions concerning the connection between ener, 
consumption and detriment to the environment that should be in- 
cluded in the shaping of a Danish energy policy. The report only 
deals with environmental and safety conditions outside the actual 
energy-producing plants and thus does not include the special condi- 
tions relating to the working environment in energy extraction and 

lications. 


app’ 


BIOMEDICAL SCIENCES, BASIC 
STUDIES 


36223 Simple method for freeze-fracture of monolayer cultures. 
Collins, T.R.; Bartholomew, J.C.; Calvin, M. (Univ. of California, 
Berkeley). J. Cell Biol.; 67: 904-91 1(1975). 

A simple method is described for the freeze-fracture in situ of 
monolayer cultures grown on gold carriers coated with a thin layer 
of silicon monoxide. Preliminary observations on 3T3 mouse embryo 
fibroblasts indicate that this technique exposes large areas of cell 
membrane, making it possible to determine how areas of membrane 

tion are related to the cell as a whole and to regions of 
cellular interaction. 3T3 cells cultured on silicon monoxide show no 
Falcon plastic, and other lines also appear to grow well on this 
substrate. 


36224 General weight vs. length relationship for insects. Rogers, 

L.E.; Hinds, W.T.; Buschbom, R.L. (Pacific Northwest Labs., Rich- 

land, WA). Ann. Entomol. Soc. Am.; 69: No. 2, 387-389(1976). 

A generalized regression — was developed for insects, 

i an estimate he Ay (mg) based on | (mm). 

one data indicate that this relationship may hold for insects 
in general. 
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BEHAVIORAL BIOLOGY 
REFER ALSO TO CITATION(S) 36209 


36225 Studies in the behavioral toxicology of environmental con- 
taminants. Weiss, B. (Univ. of Rochester, NY); Levine, T.E. Environ. 
Health Perspect.; 13: 31-35(Feb 1976). 

Behavioral toxicology represents a relatively new research 
area in the West, and a new source of information pertinent to 
standard setting. Despite this abbreviated history, however, it can 
call on a rather advanced technology, largely provided by the rapid 
and extensive development of behavioral pharmacology during the 

two decades. As exemplified by the U.S. contribution to the 
joint study of carbon disulfide, the approach derived from this 
background relies on the acquisition of dose-effect data with a 
preparation yielding stable baseline performance. The first study in 
this collaborative series employed pigeons trained to peck a response 
device consisting of a transilluminated plastic disk. Various relation- 
ships between this response and the occasions on which it led to the 
delivery of food were explored in order to ascertain which behavior- 
al variables were most sensitive to acute exposures. In addition, a 
central nervous system drug, whose neurochemical mode of action is 
believed to parallel that of carbon disulfide, was tested in the same 
La ne Further research on these questions is being continued 
with monkeys. 


BIOCHEMISTRY 


REFER ALSO TO CITATION(S) 35785, 36256, 36274, 36275, 
36279, 36334, 36336, 36337 


36226 Effects of cordycepin and cordycepintriphosphate on po- 
lyadenylic and ribonucleic acid-synthesising enzymes from eukaryotes. 
Maale, G.; Stein, G.; Mans, R. (Univ. of Florida, Gainesville). 
Nature (London); 255: No. 5503, 80-82(1 May 1975). 

Results show that cordycepin per se has no effect on poly(A) 
or RNA synthesis unless in great excess of substrate concentrations. 
As in ascites tumor cells the drug is phosphorylated to 3’-dATP by 
HeLa cells. The lack of specificity for inhibition of two eukaryotic 
exotransferases by 3’-dATP renders the postulated in vivo inhibition 
of poly(A) addition to HnRNA unlikely (assuming ATP- 
polynucleotidylexotransferase catalyses in vivo poly(A) addition to 
HnRNA). The differential effect of cordycepin on HnRNA and 
mRNA synthesis in vivo may be better interpreted in terms of the 
preferential inhibition of HnRNA synthesis on dT-rich templates by 
3’-dATP and subsequent limitation of RNA primer for poly(A) 
addition. The transcription of dT-rich templates would be consistent 
with HnRNA synthesis with low levels of actinomycin D in vivo. 
The recent finding of oligo(A) sequences in some HeLa HnRNAs 
(ref. 6) indicates that polyaT) sequences are transcribed by eukaryo- 
tic RNA polymerase in vivo. 


36227 Utilization of ribonucleic acid and deoxyoligomer primers 

thesis adenosine 
H (Univ. of Florida, Gainesville). J. Biol. Chem.; 250: No. 
10, 3672-3678(25 May 1975). 

The ATP : polynucleotidylexotransferase isolated and puri- 
fied from maize seedlings catalyzes the synthesis of polyadenylic 
acid by the sequential addition of 80 to 200 AMP moieties from ATP 
to the 3’-hydroxyl terminus of either ribo- or deoxyoligomers. Co- 
purification of the RNA and DNA-primed activities, identical metal 
cofactor and reaction requirements for either primer and identical 
heat inactivation curves with either primer strongly suggest that 
both primers are utilized by the same enzyme. 


36228 Protein-bound carbohydrates in breast cancer. Liquid- 
chromatographic analysis for mannose, galactose, fucose, and sialic 
acid in serum. Mrochek, J.E. (Oak Ridge National Lab., TN); 
Dinsmore, S.R.; Tormey, D.C.; Waalkes, T.P. Clin. Chem.; 22: No. 
9, 1516-1521(1976). 

We describe high-resolution chromatographic analysis for 
protein-bound sialic acid in serum, with use of a cerate oxidimetric 
detector. Values for sera from normal women averaged 680.5 mg/ 
liter, with a coefficient of variation of 23%. Including data obtained 
by previously developed chromatographic procedures for protein- 
bound mannose, galactose, and fucose, we assessed sera from breast- 
cancer patients whose malignancy had been categorized as either 
stable, responsive, or progressive (based on clinical observations 
spaced from two to five months apart). All of 12 responsive patients 
had decreases of protein-bound fucose averaging 34.5% (SD, 16.1) 
and all of 10 patients with progressive disease had increases averag- 
ing 38.3% (SD 21.5). Changes in fucose averaged less than 6.1% 
(SD, 4.9) for eight patients with clinically stable breast cancer. 
Changes in protein-bound mannose, galactose, and sialic acid did not 
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correlate as well as did fucose with the clinical disease status of the 


tinez-Carrion, M.; Raftery, M.A.; Thomas, J.K.; Sator, V. (Univ. o: 
Notre Dame, IN). J. Supramol. Struct.; 4: 373-380(1976). 

Ion permeation, triggered by ligand-receptor interaction, is 
associated with the primary events of membrane depolarization at 
the neuromuscular junction and synaptic connections. To explore 
the possible sites of ion permeation, the long-lived fluorescent probe 
pyrene (fluorescence lifetime approximately 400 nsec) has been 
inserted into the lipid phase of acetylcholine receptor-rich membrane 
(AcChR-M) preparations from Torpedo californica. The pyrene 

i tible to both fluidity and permeability changes in the 

ipid bilayer. These changes are detected by variations in the rate of 
decay of the excited singlet state of pyrene after pulsation with a 10- 
nsec ruby laser flash. Variations of these lifetimes in the membrane 
preparations alone or in the presence of quenchers show that binding 
of cholinergic agonists and antagonists, neurotoxins, and local an- 
esthetics to A -M produces varying effects on the properties of 


the pyrene probe in the lipid phase. It is concluded that binding of 
cholinergic ligands to the receptor does not significantly alter the 
fluidity or permeability of the lipids in the bilayer in contact with 
pyrene. On the other hand, local anesthetics do affect these proper- 
ties. 


36230 Stem examination of a protein. Hainfeld, J.; Cooley, J. 
(Univ. of Chicago). pp 356-357 of In Thirty-fourth annual meeting, 
Electron Microscopy Society of America. Bailey, G.W. (ed.). Baton 
Rouge, LA; Claitor’s Publishing Div. (1976). 

From 34. Electron Microscopy Society of America annual 
meeting; Miami Beach, Florida, United States of America (USA) (9 
Aug 1976). 

See CONF-760803—. 

Glyceraldehyde-3-phosphate dehydrogenase was examined 
by darkfield microscopy in the scanning transmission electron micro- 
scope using specimens treated with negative stains, itive stains, 
and no stain. Images were then compared with projections of the 
molecule computed from atomic coordinates. The enzyme has a 
molecular weight of approximately 140,000, exists as a tetramer, and 
is approximately 75 A in diameter. Figures are presented to show 
micrographs of the various preparations. (HLW) 


36231 tRNAs and aminoacyl-tRNA synthetases of Euglena chlor- 
oplasts, Barnett, W.E.; Schwartzbach, S.D.; Hecker, L.I. (Oak Ridge 
National Lab., TN). pp 661-666 of In Genetics and biogenesis of 
chloroplasts and mitochondria. Buecher, T. (ed.). Amsterdam; Else- 
vier/North-Holland Biomedical Press (1976). 

A review of the tRNAs and aminoacyl-tRNA synthetases of 
Englena chloroplasts is presented under the following headings: 
identification and regulation; transcriptional and translational origin 
of chloroplastic synthetases; transcriptional origin of chloroplastic 
HLW} and primary sequence studies of chloroplastic As. 


36232 Proton magnetic relaxation studies of mixed phosphatidyl- 
choline/fatty acid and mixed phosphatidylcholine bimolecular bilayers. 
Podo, F.; Blasie, J.K. (Univ. of Pennsylvania, Philadelphia). Biochim. 
Biophys. Acta; 419: 1-18(1976). 
High resolution proton spin-lattice relaxation times (T;), spin- 
= relaxation times (t. 2) and resonance linewidths were measured 
ve the gel-to-liquid crystal transition temperature (T/sub m/), in 
hosphatidylcholine bilayers possessing various degrees of intramo- 
lecular motional anisotropy at the level of various alkyl chain proton 
groups. The experiments were designed to test the hypothesis that 
coupled trans-gauche isomerizations along the chains can be respon- 
sible for the anisotropic motion of phosphatidylcholine proton 
groups in bilayer membranes. Systematic series of structural pertur- 
bations of the bilayer were achieved in mixed phosphatidylcholine/ 
fatty acid and in mixed phosphatidylcholine bilayers where the 
degree of motional anisotropy of the chains’ proton groups was 
gradually reduced by progressively increasing the chain length dis- 
parity of the two components. The systematic T; and T2 variations 
observed in these systems were interpreted on the basis of the 
Woessner’s treatment for computing the relaxation times of a spin 
pair reorienting randomly about an axis which, in turn, tumbles 
randomly. The results confirmed in a J og oe sense the original 
hypothesis made by Horwitz et al. time-averaged structural 
interpretations suggested by the magnetic relaxation studies are in 
agreement with low-angle x-ray diffraction results obtained below 
T/sub m/. In addition, the T, values evaluated at various tempera- 
tures in di itoyl phosphatidylcholine vesicles incorporated with 
either *H-labeled or unlabeled palmitic acid chains indicated that the 
average intermolecular contribution to the spin-lattice relaxation rate 
of the proton ups of the phosphatidylcholine chains appears 
comparable to intramolecular term at temperatures moderately 
higher than T/sub m/, but becomes less and less important as the 
temperature is further increased above the thermal transition. 


36229 Effect of cholinergic ligands on the lipids of acetylcholine 
receptor-rich membrane preparations from Torpedo californica. Mar- 
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Interaction of spectrin with muscle actin detected by spin 
po Kirkpatrick, F.H. (Univ. of Rochester, NY). Biochem. 
Biophys. Res. Commun.; 69: No. 1, 225-229(1976). 

Addition of spectrin to spin-labe led actin shows that the 
mode of interaction of these two proteins depends strongly on 
whether spectrin and actin are polymerized before mixing. Spectrin 
does not affect the EPR spectrum of spin-labelled G- or F-actin in 
the absence of calcium, and addition of calcium-polymerized spec- 
trin to actin is also relatively ineffective. Mixtures which cause 
polymerization of spectrin onto F-actin filaments produce strong 
changes in spin label mobility. 


36234 Nonspecific inhibitory effect of tRNA on the activity of 3- 
deoxy- from Saccharo- 


7-phosphate synthase 

myces cerevisiae. Bell, J.B.; Gelugne, J.P.; Jacobson, K.B. (Oak 
Ridge National Lab., TN). Biochim. Biophys. Acta; 435: 21-29(1976). 
The inhibitory effect of tRNA on yeast 3-deoxy-D-arabino- 
heptulosonate-7- —- (DAHP) synthase (EC 4.1.2.15) has been 
pe co nt rom earlier studies the inhibition by tRNA/sup 
Phe/ ap; to be quite specific. This study shows that tRNA/sup 
Phe/ is indeed a potent inhibitor but so is unfractionated tRNA, as 
well as ribosomal RNA and heparin. Complete digestion to mononu- 
cleotides relieves the inhibition. Since the enzyme requires a metal 
ion (Co* ), it is suggested that the RNA and heparin are inhibitory 

by virtue of their capacity to chelate the Co". 


DNA-and RNA-dependent DNA polymerases: progressive 
changes in rabbit endometrium during preimplantation stage of preg- 
nancy. Yang, W.K. (Oak Rid TN); Tyn- 
Fo R.L.; Daniel, J.C. Jr. Reprod.; 15: No. 5, 604-613(Dec 

76). 

DNA polymerase activities were studied in rabbit endometria 
at estrus and through the first seven days of pregnancy. Extracts of 
total endometrial homogenates by high salt gave two peaks of 
polymerase activity by sucrose ient centrifugation; the 6-8S 
polymerase showed considerable increase in specific activit which 
reached a maximum at 5-7 days post-coitum, whereas th: 3-4S 
polymerase showed only a a! increase after 2 days of tiesto 
A 5-6S RNA-dependent DNA polymerase activity, extracted by 
combined use of hypertonic salt solution and non-ionic detergent 
from particulate ahedinier functions, ap eu: in the endometrium 
after coitus, reached a maximum at Day 3-4 and declined thereafter. 
This RNA-dependent DNA polymerase activity, isolated by phos- 
phocellulose pane anys J at distinct regions of salt gradient, 
showed preference for template-primers such as (rA)/sub n/. (dT)o 
and (rC)/sub n/.(dG). but did not utilize 70S RNA of RNA tumor 
viruses. Attempts to demonstrate oncorna virus expression by other 
means have been unsuccessful with endometrium of 3 day pregnant 
rabbits. Interrelation between the changes of these DNA polymerase 


36236 Chlorophyll lasers: stimulated light emission by chloro- 
phylls and Mg-free chlorophyll derivatives. Hindman, J.C.; Kugel, R.; 
Svirmickas, A.; Katz, J.J. (Argonne National Lab., IL). Proc. Natl. 
Acad. Sci. U.S.A.; 74: No. 1, 5-9(Jan 1977). 

Stimulated emission and lasing have been demonstrated for 
chlorophyll a, vmene b, and Sectninehhonnptell a as well as for 
the Mg-free chlorophyll derivatives pheophytin a and methyl pheo- 
phorbide a. Population inversion was obtained by optically pum: 
with an Nz laser. For the three chlorophylls, — 4) was observed for 
only the (0,0) vibronic region of the S; yields So fluorescence band. 
In contrast, lasing was observed for both the (0,0) and (0,1) vibronic 
regions of the S; yields So fluorescence band 
methyl pheophorbide a. Differences between the g behavior of 
the chlorophylls and the Mg-free derivatives a reflect differ- 
ences in aggregation behavior. Laser pulses of duration shorter than 
the fluorescence lifetimes were generated. This result suggests that 
stimulated emission must be considered in the interpretation of 
fluorescence lifetime data for in vitro and in vivo chlorophyll- 
containing systems. 

36237 Mutagen-nucleic acid intercalative binding: structure of a 
9-aminoacridine: 5- 3'-5 crystalline 
Sakore, T.D.; Jain, S.C.; Tsai, C.C.; Sobell, H.M. (Univ. of Roches- 
ter, NY). Proc. Natl. Acad. Sci. U.S.A.; 74: No. 1, 188-192(Jan 1977). 
9-Aminoacridine forms a crystalline complex with the dinu- 
cleoside monophosphate, S-iodocytidylyl(3’-5°)-guanosine. We have 
solved the three-dimensional structure of complex by x-ray 
crystallography and have observed two distinct intercalative binding 
modes by this drug to miniature Watson-Crick double helical struc- 
tures. The first of involves a 
tion between 9-aminoacridine mo 
pairs. This configuration may be used by iiceesiiies aioe 
intercalating into DNA. The second configuration is an asymmetric 
interaction, largely governed by stacking acridine 
and guanine rings dees. Tile type @ association may play an important 
role in the mechanism of frameshift mutagenesis. 


36238 Orientation and dynamics of phospholipid head groups in 
bilayers and membranes determined from *'P nuclear magnetic reso- 
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nance chemical shielding tensors. Kohler, S.J.; Klein, M.P. (Univ. of 
California, Berkeley). Biochemistry; 16: No. 3, 519-526(8 Feb — 
*'P nuclear magnetic resonance (NMR) po wder spectra have 
tensors of phosphatidylcho phospha- 
tidylserine, and phosphatidic oad. e shielding tensors in all cases 
were clearly pod om The principal values for the monoester phos- 
hatidic acid shielding tensor are -40, -4, and of FF M relative to 85% 
— By contrast the diesters have values of > and 119 ppM 
hosphatidylcholine, -81,  -20, ppM for 
phosphatidylethanolamine, and -80, -20, and w12 M for 
dylserine. This difference reflects the sensitivity of the *'P shielding 
tensor to chemical environment. Anisotropic motion of the mole- 
cules in lamellar dispersions of phospholipids caused an incomplete 
—— of the shielding tensors resulting in partially narrowed 
pectra of various us phospholipid dispersons were recorded as 
a TGaeee of temperature and transitions observed at the gel-liquid 
crystalline phase transition temperatures. Using a reasonable set of 
initial conditions, it was shown that a simple model of peg 


motion could successfully predict the observed spectra and their 
NMR spectrum of 


temperature de A preliminary NMR 
chick embryo fibroblasts is included. 


36239 Rapid, high-resolution of hemoglobin on 
starch gel. Jacobson, K.B.; Vaughan, C. (Oak Ridge National Lab., 
TN). Anal. Biochem.; 78: No. 1, 295-301(Mar 1977). 
A procedure and apparatus are described for the 

esis on starch gel of hemoglobin and other proteins. The salient 
features of this method are: The time for electrophoresis is only 2 to 
2.5 hr; there are very few (less than 1 percent) unsatisfactory 
simple to construct and main 


36240 Growth and biochemical yom megs! of a detachment 
variant of CHO cells. A.G.; Barnhart, B P.M. 
(Los Alamos Scientific Lab Coll. 90: No. 3, 375- 
385(Mar 1977). 

A variant subline of Chinese hamster cells (line CHO) was 
isolated that had increased resistance to detachment from the sub- 
stratum. Comparisons between parental and variant cells of the 
complex carbohydrates liberated during trypsin detachment showed 
that the variant cells synthesized little or no hyaluronic acid. These 
cells also had reduced amounts of other complex carbohydrates in 
the cell periphery. However, parental and variant cells did not differ 
in morphology, growth control, or cyclic AMP concentration. Pro- 
found changes in the physical and chemical nature of the cell 
periphery, in themselves, evidently are insufficient to cause changes 
in many aspects of cell behavior. 


36241 Microfluorometric analysis 
corporation of bromodeoxyuridine. (Los 
Alamos Scientific Lab., NM). J. Cell. Physiol.; 90: No. 3, 445- 

1977). 

Bromodeoxyuridine (BrdU) incorporation into cellular DNA 
has a differential effect on the cell-associated fluorescence of several 
DNA-specific dyes. After cells were treated with BrdU, flow micro- 
fluorometry was used to study the relative increase or decrease in 
fluorescence of stained cells. Bromodeoxyuridine incorporation into 
CHO cells increased the fluorescence of mithramycin-, olivomycin-, 
or chromomycin-stained cells, decreased that of propidium iodide- 
stained cells, and had little, if any, effect on the fluorescence of 
acriflavine Feulgen-stained cells. Changes in relative fluorescence of 
cell-associated dyes are due to changes in the amounts of dye bound 
to cells with BrdU-substituted DNA. Colorimetric and absorbance 
measurement of DNA content showed that BrdU does not alter the 
diploid DNA content of CHO cells; however, BrdU induces pertur- 
bations in the distribution of cells about the cell cycle which cause 
an increase in average DNA content. 


36242 Inositol-less death in yeast results in a simultaneous in- 
crease in intracellular viscosity. Keith, A.D. (Pennsylvania State 
Univ., University Park); Pollard, E.C.; Snipes, W.; Henry, S.A.; 
Culbertson, M.R. Biophys. J.; 17: No. 3, 305-21 2(Mar 1977). 

Inositol auxotrophs of yeast developing on isositol-deficient 
medium continue protein synthesis for 4 to 6 h, lose viability rapidly 
after 6 h, and show an increase in cytoplasmic viscosity as measured 
by = label rotational motion. Cycloheximide prevents the rapid 
loss of cell viability, stops protein synthesis, and simultaneously 
prevents an increase in cytoplasmic viscosity. From these observa- 
tions, we infer that intracellular translational diffusion is upset as a 

consequence of inositol starvation. Cell death may be caused by a 
modified intracellular diffusion environment. 


36243 Endonuclease V of Escherichia coli. Gates, F.T. III.; Linn, 
S. (Univ. of California, Berkeley). J. Biol. Chem.; 252: No. 5, 1647- 
1977). 

endodeoxyribonuclease (2.3 S) that is active on 


A small 
ope DNA has been extensively purified from Escherichia 
so as to be free of other known DNases. It has an alkaline pH 
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(9.5), requires Mg**, and makes 3'-hydroxy and 5’-phos- 
te termini. The nuclease nicks duplex DNA, particularly if treat- 
a with OsO,, irradiated with ultraviolet light, or exposed to pH 5. 
The uracil-containing duplex DNA from the Bacillus subtilis phage 
PBS-2 is an especially good substrate; it is made acid-soluble by 
levels of the enzyme which fail to produce any acid-soluble material 
in other single-stranded or duplex DNAs. Neither RNA nor RNA- 
DNA hybrid are degraded by the enzyme. The enzyme specificity 
suggests that it might act at abnormal regions in DNA, so that its in 
vivo function could be to initiate an excision r uence. Its 
high activity on uracil-containing DNA could imply that the enzyme 
a. an alternative mechanism for excising uracil residues from 

INA to the pathway utilizing uracil-DNA N-glycosidase. We — 
gest that this enzyme be designated as endonuclease V of E. 


36244 Tritium exchange method for characterizaton of modified 
histidyl residues and its application to fumarase. Rogers, G.A. (Univ. 
of California, Los Angeles). Anal. Biochem.; 78: No. 2, 406-409(Apr 
1977). 

A technique using tritium incorporation into the C-2 position 
of the imidazoly! ring of histidine for the identification of alkylated 
a residues is reported. The first-order rate constant for the 

ration of tritium from water into N-methylhistidine (pH 8.0, 
80°C is 3.3 x 10-? min“! (t/sub 1/2/ = 21 min). No other amino 
acid tested gave more og 0.3 tt as much incorporation of 
tritium as did N-methylhistidine. A modified amino acid residue 
derived from fumarase which had been inactivated by the bifunc- 
tional reagent 3,4-bis(bromomethyl)benzoate(I) was conclusively 
identified as a histidine-1 adduct by the above characterization 
procedure. The technique of measuring tritium incorporation allows 
the qualitative identification of compounds as histidyl (or imidazolyl) 
or, alternatively, the quantitative determination of known histidyl 
compounds, both at picomole levels. 


CYTOLOGY 
REFER ALSO TO CITATION(S) 36235, 36333 


36245 Ultrastructure of auxin-induced tumors of the coleorhiza- 
epiblast of wheat. Walne, P.L. (Univ. of Tennessee, Knoxville); 
Haber, A.H.; Triplett, L.L. Am. J. Bot.; 62: No. 1, 58-66(1975). 
When wheat is germinated in high concentrations of certain 
auxins, the coleorhiza-epiblast grows in an excessive and disorgan- 
ized manner and resembles a callus. Wheat was germinated in 10~* 
M indoleacetic acid or in water. There was greater net synthesis of 
DNA, RNA, and protein in the tumor tissue than in control tissue. 
Control and tumor tissue was fixed for electron microscopy 1, 2, 3, 
and 4 days after sowing. In contrast to the controls, many more 
ee bodies appeared in 1-day-old, auxin-treated tissue and there- 
diminished in number. In 2- and 3-day-old tumor tissue, small 
membraneous fragments were prominent but disappeared in older 
tissue. With time, the following changes became progressively more 
pronounced: cytoplasmic vacuolation, appearance of myelin figures, 
polyribosome configurations and extensive profiles of rough endo- 
plasmic reticulum, and sloughing of cytoplasmic contents into and 
accumulation of electron-dense material in vacuoles. Possible factors 
in susceptibility of certain tissues to tumor formation are discussed. 


36246 Microspectrophotometric determination of the 2C and 4C 
nuclear complement in the root and shoot of the dormant maize 
embryo. Conger, B.V.; Carabia, J.V. (Comparative Animal Research 
Lab., Oak Ridge, TN). Environ. Exp. Bot.; 16: No. 2-3, 171-175(Sep 


1976). 

Feulgen microspectrophotometry was conducted to deter- 
mine the proportions of 2C and 4C nuclei in cells of the root and 
pay of the dormant maize embryo. A cold hydrolysis technique 

pt a and squashes were made of the roots and shoots 

Results showed a mixed population of cells in both the 

root saat aa loo: The proportion of 2C and 4C nuclei was approxi- 

mately 1:1 in the root and 5:1 in the shoot, suggesting that root 

cells were arrested in G; and Gz stages of the cell cycle in equal 

proportions during embryo maturation, whereas most of the shoot 
cells were arrested in G:. 


GENETICS 


36247 (BNL—22179) Microbial chapter: binding and 
entry of DNA in bacterial transformation. Lacks, S.A. (Brookhaven 
National Lab., Upton, N.Y. (USA)). 1977. Contract EY-76-C-02- 
0016. 109p. P 06;MF AO]. 

Genetic transformation of bacteria by DNA released from 
cells of a related strain is discussed. The mechanism by which the 
giant information-bearing molecules of DNA are transported into 
the bacterial cell was investigated. It was concluded that the overall 
process of DNA uptake consists of two main steps, binding of donor 
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DNA to the outside of the cell and entry of the bound DNA into the 
cell. Each step is discussed in detail. Inasmuch as these phenomena 
occur at the cell surface, they are related to structures and functions 
of the cell wall and membrane. In addition, the development of 
competence, that is the formation of cell surface structures allo 
DNA uptake, is examined from both a physiological and evoiution- 
ary point of view. Genetic transfer mediated by free DNA is an 
obvious and important form of cellular interaction. The development 
of competence involves another, quite distinct system of interaction 
between bacterial cells. Streptococcus pneumoniae, Bacillus — 
pa Hemophilus influenzae were used as the test organisms. 25' 
erences. 


36248 Oli Role of mammals in the future of 
chemical mutagenesis research. Russell, W.L. (Oak Ridge National 
Lab., Tenn. (USA)). 1976. Contract W-7405-ENG-26. 14p. Dep. 
NTIS $3.50. 

From GUM meeting; Neuherberg, German, Federal Republic 
of (F.R. Germany) (1 Jul 1976). 

Some topics discussed are as follows: emma of research 
in radiation genetics for predicting the future of research in chemical 
mutagenesis; radioinduced mutations in germ cells of mice; use of 
hycanthone for inducing mutations; mutations induced by triethylen- 
emelamine, alkylating agents, and EMS; use of diversity of mutation 
rates in mice to show difficulty of relating mutation rate to DNA 
content; and objections to the rem-equivalent-chemical (REC) con- 
cept. (HLW) 


36249 Serum esterases 

gene in an Icelandic family. Arnason, 
son, O.; Gudmundsson, S. (Univ. of Iceland, Reykjavik). Clin. 
Genet.; 7: 405-412(1975). 

During an investigation of cousin marriages in Iceland, five 
brothers and sisters were found to be homozygous for the “‘silent” 
allele of plasma cholinesterase. Clinical information on two family 
members is presented and discussed, and the possibility of the 

ce of a “nearly silent” plasma esterase allele, in one of the 
amily units investigated, is suggested. 


36250 Spontaneous somatic mutation frequencies for flower color 
in several Tradescantia species and hybrids. Sparrow, A.H.; Sparrow, 
R.C. (Brookhaven National Lab., Upton, NY). Environ. "Exp. Bot.; 
16: 23-43(1976). 

Normal wild-type flowers of Tradescantia and of 
certain interspecific hybrids vary in color from blue to violet to 
gorple, but in many species occasional pink-flowered plants occur. 

pontaneous pink mutant cells can be observed in petals and stamen 
hairs of plants heterozygous for flower color and mutation frequen- 
cies can be calculated per 10° hairs or per 10° stamen hair cells. 
These two frequencies are highly correlated but not completely 
— because of clonal differences in number of cells per 

The lowest spontaneous fr yoy were found in hybrid or 
putative hybrid clones and the highest (except for one mutable 
clone) found in heterozygous clones of pure species. The spontane- 
ous frequency per hair varied from 0.48 +- 0.15 to 5.21 +- 0.20 x 
10-* for hybrid (4430) or putative hybrid (02) clones, and from 2.15 
+- 0.16 to 16.98 +- 1.25 x 10~* per hair for clones of T. bracteata, T. 
gigantea, T. ohiensis, a udosa and T. subacaulis. The pink 
mutation frequences per 10° cells were calculated for three clones of 
T. subacaulis and and coe 11.8 to 58.9. The variation in frequen- 
cies among clones is assumed to have a genetic basis but within a 
clone is thought to be influenced by such factors as age of plant or 
inflorescence, environmental conditions under which the plants are 
grown, the year or time of year scoring was done, and possibly by 
variation in scoring efficiency among different observers. The muta- 
tion frequencies observed in Tradescantia arc compared with fre- 
quencies or rates in gametic and somatic cells of various plant and 
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spontaneous mutagenesis 
(Oak Ridge National Lab., TN) P p 55-91 of In Chemical m 
Vol. 4. Hollaender, A. New York. il Publishin Comp (1976). 
This chapter summarizes the characteristics 0 mammals pos- 
sessing various numerical sex-chromosome anomalies and af na 
them to some of the basic findings concerning sex-chromosome 
function. Extensive data on spontaneous incidence of these anoma- 
lies in mouse and man are summarized and utilized for deductions 
concerning the origin of anomalous types. Finally, this chapter 
describes Codeine utilizing numerical sex-chromosome anoma- 
in 


36252 suppressors of yeast cause osmotic-sensitive 
A. (Univ. of Rochester, NY). Proc. Natl. Acad. Sci. 


growth. Singh, 
U.S.A.; 74: 1, 305-309(Jan 1977). 

ressors of Saccharomyces cerevisiae 
cause growth inhibition on ypertonic media. Eight tyrosine-insert- 
ing UAA (ochre) suppressors, eight tyrosine-inserting UAG (amber) 


| Species. 
| Numerical sex-chromosome anomalies in mammals: their 
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suppressors, a i UAG suppressor, and a serine-insert- 
lethal UAG suppressor cause osmotic sensitivity 
w a serine-i UAA suppressor does not cause sensitiv- 
ity. Although the mechanism is not understood, the growth inhibi- 
tion of specific suppressors on h media is f sntrsnd- with 
their efficiencies of suppression. heretofore unknown property 
of nonsense suppressors is useful for mitotic mapping, selecting 


tRNA mutants, selecting antisuppressors, and scoring nonsense sup- 


chromosome segments. 
; Scandalios, J.G. (North Carolina State Univ., Raleigh). Proc 
Natl. Acad. Sci. U.S.A.; T4: No. 1, 310-314(Jan 1977). 

The genetic control of the major mitochondrial isozymes of 
malate dehydrogenase (L-malate:NAD* oxidoreductase; EC 
1.1.1.37) has been investigated in Zea mays. The mitochondrial 
isozymes are coded at four nuclear gene loci. Two of the loci (mdhl 
and mdh2) are diallelic and tightly linked. The other two loci-(mdh3 
and mdh4) appear to have arisen by duplication of the chromosome 
segment carrying mdhl and mdh2, but are not linked to them. The 
segregation of such a duplicate segment can explain anomalous 
backcross and F2 segregation ratios. 


and implications. Spielman, R.S.; Neel, J.V.; Li, F.H.F. (Univ. 
of Michigan, Ann Arbor). Genetics; 85: No. 2, 355-371(Feb 1977). 

Four different estimation procedures for models of population 
structure are com . The parameters of the models are shown to 
be equivalent , in most cases, easily expressed in terms of the 
parameters Wright calls F-statistics.” We have estimated the param- 
eters of each of these models with data on nine codominant allele 
pairs in 47 Yanomama villages, and we find that the different 
estimators for a given parameter all yield more or less equivalent 
results. F-statistics are often equated to inbreeding coefficients that 
are defined as the probability of identity by descent from alleles 
taken to be unique in some founding population. However, we are 
led to infer from computer simulation and general historical consid- 
erations that all estimates from genotype frequencies greatly under- 
estimate the inbreeding coefficient for alleles in the founding popula- 
tion of American Indians in the western hemisphere. We surmise 
that in the highly subdivided tribal ulations which prevailed until 
the recent advent of civilization, robability of identity by 
descent for homologous alleles was roughly 0.5. We consider some 
consequences of working with the customary, much lower, esti- 
represent only a very recent departure from the inbreeding intensity 
that prevailed before civilization. 


METABOLISM 
REFER ALSO TO CITATION(S) 36194, 36226, 36227, 36235 


36255 Effect of GTP and other nucleoside triphosphates on GMP 
by isolated cortical nuclei. Ferchmin, P.A.; Morimoto, 
H.; Bennett, E.L. (Univ. of California, Livermore). J. ‘Neurochem.; 
25: 437-443(1975). 
The concentration of GTP was found to be critically im 
tant in determining the characteristics of i tion of GM 
DNA-dependent RNA polymerase from rat brain nuclei. The linear 
ity of the inco 
concentration. hundred 4M-GTP in the presence of the other 
nucleoside triphosphates (1 mM) was near to the optimal conditions 
in terms of maximum incorporation and linearity. The concentration 
of ammonium sulfate was an important factor in determining the 
maximum GMP and UMP incorporation. The U/G incorporation 
ratio was less than one at low concentrations of substrate and 
tion. a-Amanitin strongly inhibited the reaction, indicating that 
RNA polymerase II is the effective enzyme. 


36256 Turnover of ouabain-binding sites and plasma membrane 

proteins in HeLa cells. Cook, J.S.; Will, P.C.; Proctor, W.R.; —. 

E.T. (Oak Ridge National Lab., EN). py 15.36 of In and 
macromolecules. Cook, J.S. (ed.). 


bound and intracellular ouabain; computer modeling 0 of ouabain and 
ouabain-binding site turnover in intact cells; experimental tests of the 
model; and turnover vs. specific repair. It is concluded that at least 
one set of surface molecules of functional importance is not statically 
emplaced in the cell membrane and left there susceptible to adverse 
environmental effects, as well as probable thermal inactivation over 
an extended period of time. These transport molecules appear to be 


continuously 
a early coat 


36257 Calcium ions regulate cyclic AMP and beating in cultured 
heart cells. Harary, I.; Renaud, IE: Sato, E.; Wallace, G.A. (Univ. 
= eo Los Angeles). Nature (London); 261: No. 5555, 60-61(6 
y . 
Although the of Ca** is known to be involved in the 
control of beating by cultured heart cells, little is known about the 
tion of this process. There is evidence that catecholamines 
ect a cells through their influence on cyclic AMP. In this way 
they might affect Ca** transport and, as a result, contractility. 
Experiments with beating heart cells now est that both nora- 
drenaline and Ca®* control the concentration of cyclic AMP in the 
cells which, in turn, regulates the utilization of Ca. Addition of 
noradrenaline or depletion of Ca** in the external medium results in 
concentration of external Ca** compared 
with contro! 


36258 Water relations of flowering of Agave deserti. Nobel, P.S. 
(Univ. of California, Los Angeles). Bot. Gaz. (Chicago); 138: No. 1, 1- 


6(Mar 1977). 

-/ during flowering for the leaves, inflores- 
cence, and lateral floral branches of the monocarpic perennial Agave 
deserti Engelm. (Agavaceae) was investigated in the western Colora- 
do desert. During the 159 days from the emergence of the inflores- 
cence until the fruit could be removed from the plant without 
affecting seed viability, the approximately 68 leaves on a plant 
decreased 24.9 kg in wal weight (7.1 kg attributable to leaf transpira- 
tion) and 1.84 kg in dry weight. The decrease of water in the leaves, 
which accom their death, was balanced by water storage in 
the inflorescence (3.1 kg), transpirational water loss from its surface 
(4.3 kg), and water loss from the lateral floral branches (10.8 kg), 
most of which came from the fruit. The final dry weight of 
inflorescence (1.25 kg) approximately equaled the total annual pho- 
tosynthetic productivity of a mature plant; such a large demand on 
its reserves is consistent with the single blooming period for this 
perennial. Due to seed predation, stringent germination conditions, 
and seedling fatalities, only about one seed in 1.2 x 10° will lead to a 
mature flowering plant. In fact, most A. deserti plants are produced 
vegetatively. 


TRACER TECHNIQUES 


36259 (BNL—22309) Tissue tritiated digoxin and 
NY. (Oba) J.F.; Atkins, H.L. (Drookheven’ National 
N.Y. U 1976. Contract EY-76-C-02-0016. 8p. P 


Tissue concentration of tritiated digoxin in human subjects 
appears to be selective in that after a single dose of the radioactive 
tracer a myocardial concentration of digoxin on an average 24 to 30 
times r than the serum concentration is reached. In — 
studied 3.5 to 84 hours after administration of tritiated di 
dose in the heart was found to vary between 1.95 to 4.8 ventory 
Should it be ps to label digoxin or another cardiac glycoside 
with a suitab emitting tracer, its use as a cardiac imaging 
agent should thus be us be feasible. study was undertaken to deter- 
mine the tissue distribution in mice of tritiated digoxin at various 
time intervals post injection; and to determine if these values showed 
any correlation to the previously determined human data. A prelimi- 

nary study in mice using *H-digitoxin revealed no selective uptake in 
the t heart with high uptakes in the liver and gut. Since ouabain has a 
aaa clinical onset of action than digoxin, its tissue distribution 

luded in the study and compared to that of digoxin. 


36260 Nitrate influx and efflux by intact wheat seedlings: effects 
of prior nitrate nutrition. Jackson, W.A.; Kwik, K.D.; Volk, R.J.; 
Butz, R.G. (North Carolina State Univ., Raleigh). Planta; 132: No. 2, 
149-156(1976). 

Wheat (Triticum vulgare L., cv. Blueboy) grown 
with 0.25, 1.0 and 15 mM nitrate in complete nutrient ~~ ok were 
transferred 10 days after germination to 1.0 mM K™NOs (approxi- 
sR) plus 0.1 mM CaSO, at pH 6.0. The 
poy were periodically over a 6-h . Changes i in 

and ‘N]nitrate in the solution were determined by 
nitrate reductase and mass-spectrometric procedures tassium 
by flame photometry. Influx of ["*N]nitrate was 

in ["*N)nitrate efflux. Efflux of 
exposure to 


itrate was more 


14N) i 

bitrate i in the external solution. Influx of [** 
restricted at 5° relative to 23° than was ['*N)nitrate efflux. The 
nitrate concentrations of the root tissue immediately before exposure 
to the am solutions did not give a precise indication of the 


went ['*N]nitrate influx rates nor of the nitrate efflux 


The data are interpreted as indicating that nitrate influx 
and ['*N]nitrate efflux are largely subje 

different controls, and that net nitrate uptake provides the 

force for net potassium uptake. 
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t maintains their functional 
ded that they have not been 
pressors. 
36253 Genetic control of mitochondrial malate dehydrogenases: 
Studies on plasma membrane proteins in HeLa cells are 
discussed under the ouabain to HeLa 


and magnesium 

accumulation by roots and in translocation to shoots. Morgan, M.A.; 

Jackson, W.A. (North Carolina State Univ., Raleigh). Plant Soil; 44: 
No. 3, 623-637(Jun 1976). 
Thirty-day old intact ryegrass plants (Lolium perenne) were 
exposed to solutions of Ca, Mg, or Ca + Mg. Each ion was present 
at 0.25 mM and each solution was labeled with an appropriate 
radioisotope (**Ca or 78Mg). Plants were harvested at various times 
over a 12-hr period and analyzed for incorporation of the radioiso- 
topes and for the total quantities of Ca and Mg present. Uptake of 
the exogenous ions was calculated on the assumption that uptake of 
both carrier and isotopic species occurred in proportion to their 
concentrations in the ambient solution. Steady state rates of exoge- 
nous ion uptake by roots and translocation to shoots were observed 
for both ions during the 2 to 12 hr bag During this time the rate 
of exogenous Ca accumulation in shoots substantially exceeded 
that in the roots, and the presence of ambient Mg had relatively little 
influence on either rate. However, ambient Mg did decrease the 
exogenous Ce taken up in the 0 to 2 hr period. The steady state rate 
of exogenous Mg accumulation in roots and shoots exceeded that of 
exogenous Ca, and the presence of ambient Ca suppressed both 
exogenous Mg rates about equally. Significant net accumulation of 
Ca occurred in the root tissue during the 2 to 12 hr period whereas 
with Mg there was litle net accumulation. A constant rate of 
depletion of endogenous Mp, which was restricted by presence of 
— Ca, was Frame vidence from the observed 2 to 12 hr y- 
t values for root accumulation of the two ions suggests the 
ility of specific absorption sites for Ca. 


MEDICINE 
REFER ALSO TO CITATION(S) 36333 


36262 (HRP—0009402) Interim plan for computerized tomo- 
graphy in Indiana. (Indiana State Board of Health, Indianapolis 
ete Sep 1975. 14p. NTIS $3.50. 

Criteria, standards, and requirements for establishment of 
computerized tomography services in Indiana are set forth in an 
interim plan developed by a committee of the Indiana State Board of 
Health in accordance with Section 1122 of the Social Security Act. 
Following a brief description of the committee's activities and of the 
technical background of computerized tomography, a policy state- 
ment concerning the development of computerized tomography 
services in Indiana is presented. It is noted that a final plan awaits 
clinical evaluation of available scanning equipment. The interim 
criteria and standards address equipment specifications for both brain 
scanning and whole body scanning devices. Medical service areas in 
Indiana requiring computerized tomography services are identified, 
and specific r — for —, by hospitals or consor- 
tiums of hospitals wishing to develop scanning services are stated. A 
bibliography is provided. (GRA) 


36263 (PB—253912) Special aes of current cancer research on 
detection, and diagnosis of 


than mammary gynecological 
projects. (Zentralstelle fuer Atomkernenergie-Dokumentation 
(ZAED), Eggenstein-Leopoldshafen (Germany, F.R.)). 15 May 
e listing inc’ projects involved with the screening, 
detection, and diagnosis of gastrointestinal, hepatic, and pancreatic 
cancer; lung cancer; bladder and prostate cancer; leukemia and 
lymphoma; thyroid, ‘oral, and other head and neck cancer; other 
types of cancer, including bone, skin, and brain; and broad cancer 
re and detection programs and related cancer control pro- 
jects. The listed projects are indexed by research area and by 
investigator. (GRA) 


36264 (PB—254290) a cf a self-assessment continu- 
ing education program for all x-ray machine opera- 
tors. Final report. Society of Radiologic Technologists, 
weltte’ Oct 1975. Contract PHS-BHRD-223-74-6186. 46p. 


The purpose of the project was to develop ones ener 
can ultimately be used: to identify knowledge deficiencies of individ- 
ual x-ray technologists; to correct those deficiencies through con 
tinuing education; and to improve the performance of x-ray tech- 
nologists on a national basis. (GRA) 


36265 Hemorrhage in leukemia with special reference to platelet 
transfusions. Baldini, M.G. (Pawtucket Memorial Hospital, Provi- 
dence). pp 209-219 of In Therapy of acute leukemia. Turin; Minerva 
far obtained 

e results so far are of practical significance and 
indicate that by freezing with DMSO, human platelets can be 
preserved viable probably for unlimited periods of time and can 
usefully be utilized for large scale application in thrombocytopenic 
patients. So far, however, the uncontrolled use of these platelet 


ERA VOL. 5-2, NO. 14 


preparations in patients has been prevented in the U.S. by the fact 
that after thawing and washing with platelet-poor plasma, the plate- 
let concentrates still contain trace amounts of DMSO (21 to B mg 
per unit). Although there is no evidence that these small quantities of 
DMSO can cause any deleterious effect in human beings or animals, 
the Federal Drug Administration has not yet lifted the ban against 
DMSO because a few years ago, this chemical was shown to be 
toxic when administered to animals in large doses. We expect, 
however, that this regulation will be changed in the near future and 
that the widespread use of frozen human platelets will reduce the 
present shortage of platelets for transfusion purposes and aid in the 
treatment of leukemia and other malignancies. 


TRACER TECHNIQUES 


REFER ALSO TO CITATION(S) 36021, 36022, 36025, 36026, 
36029, 36036, 36039, 36049, 36353 


36266 (BNL—22021) Medical cyclotrons. Wolf, A.P. (Brookha- 
ven National Lab., Uptor, N.Y. (USA)). 1976. Contract EY-76-C-02- 
a: 25p. (CONF-761060—10; IAEA-SM—210/304). Dep. NTIS 


From IAEA symposium on medical radionuclide imaging; 
Los Angeles, California, United States of America wusA) (25 Oct 


1976). 

Cyclotrons as tools for therapy and for the production of 
radionuclides for use in nuclear medicine have been extensively 
reviewed in the literature. The current world status with respect to 
cyclotrons used primarily for research, development and application 
in nuclear medicine is reviewed here in the context of geographical 
distribution and type of use, presently available commercial types, 
machine characteristics and trends. Aspects of design requirements 
from a user perspective such as machine, beam and target character- 
istics are covered. Some special problems concerning many factors 
which can lead to effective production of the desired radionuclide or 
product are considered in light of machine characteristics. Consider- 


(BNL—22310) Preliminary investigation of ®Ga-pyro- 

as a potential scanning agent. Klopper, J.F.; Srivastava, S.; 

Meinken, G.; Atkins, H.L.; Richards, P. (Brookhaven National Lab., 

Upton, N.Y. (USA)). 1976. Contract EY-76-C-02-0016. llp. P 
02;MF AOl. 

Studies in mice and rabbits indicate that it would be possible 
to obtain the ideal low levels of blood radioactivity required for 
heart imaging with ®*Ga-PYP only with the addition of relatively 
high (5-10 mg/kg) levels of carrier gallium. Since the toxicity of 
such levels of gallium could be outside of the safety margin, the 
usefulness of the method for clinical studies may be limited. 


36268 and radionuclide imaging tech- 
nology. An assessment of selected medical 
report. Moseley, R.D. Jr. (Alliance for Engin 

Biology, Chevy Chase, Md. (USA)). Jun 1975. 103p. 1975. 
2). NTIS $5.50. 

Report of Task Group 5. 

Radiologic and radionuclide imaging techno! was assessed 
to determine areas of application of relevant new technology and to 
define possible research and development needed both to enhance 
performance capabilities of current equipment and to generate im- 
proved technology and instrumentation. A list of priority ordered R 
and D objectives for achieving these goals over the next 5-year 
period is included, together with a comprehensive rationale support- 
ing the conclusions. An extensive bibliography of over 900 items was 
developed to provide a data base of the state of the art, as represent- 
ed in the literature (1950-1974), as well as a listing of the work in 
progress. (GRA) 


Radionuclidic lung-imaging procedures in 


Yanda, R.L.; Elam, D. (Univ. of California, Los 
(Chicago); 69: No. 5, 582-586(May 1976). 

Clinical, physiologic, and bronc 
man with acute injury of the respiratory tract due to inhalation 

described. Six months later, the patient’s pulmonary 

function was reassessed by three radionuclidic lung-imaging proce- 
dures, which first pac the sites and extent of the 
obstructive disease processes. The diagnostic accuracy of the initi 
findings with radioactive xenon and aerosol were verified by the 
results of ted bronchoscopic examination, bronchographic stud- 
ies, pulmonary function tests, and lung-imaging procedures. 


MICROBIOLOGY 
REFER ALSO TO CITATION(S) 33947, 36247, 36281, 36282, 36292 
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36270 (AD-A—026401) of cellulosic substrates. 
Final report. Meyers, S.P. 
(USA). 1 Jun 1976. Contract N00014-69-A-0211-0006. 15p Ss 


” Mechanisms for accelerated biodegradation of cellulosic sub- 
strates have been examined, especially analyses and optimization of 
See of the fiber prior to microbial dig digestion. Methodology 

been developed for enumeration of cellulolytic microorganisms 
and quantitative evaluation of cellulose transformation in the envi- 
ronment. Enzymatic activities of s microorganisms have been 
studied, along with effect of pollutants on in situ processes, 
particularly cellulose turnover. PCBs — in cellulosic wastes 
ve been analyzed and schematics for their removal. 
Overall data peed that selected p iodegradative tech- 
niques can be developed to accelerate rates of cellulose decomposi- 
tion in the aqueous environment. (GRA) 


36271 Reproduction of small plant RNA viruses. 
Hariharasubramanian, V. (Wayne State Univ., Derren). -107 
In Comprehensive virology. Vol. 2. Fraenkel-Conrat, (ed.). New 
York; Plenum Press (1974). 

The nature of the host-virus system is discussed with regard 
to types and properties of — viruses, general features of infection, 

virus transmission and early events of infection. Replication of viral 
auntie acid is discussed with regard to properties of plant virus 
RNA, virus-related RNA found in infected tissue, in vivo and in 
vitro studies of mechanisms of RNA replication, and site of RNA 
replication. Translocation of viral nucleic acid is discussed with 
regard to virus-related proteins found in infected tissue, mapping of 


36272 Regulation of two extracellular Pao of Neurospora 

crassa by induction and by carbon-nitrogen and sulfur-metabolite 
caneaiion. Cohen, B.L.; Morris, J.E.; Drucker, H. (Pacific North- 
3000 Richland, WA). Arch. Biochem. Biophys.; 169: 324- 

1975 

Synthesis and release by Neurospora crassa 74A (FGSC 262) 
of a neutral and an alkaline have been studied by experi- 
ments in which mycelia grown in Vogel's medium were 
transferred to media containing protein inducer and deficient in 
carbon, nitrogen, and/or sulfur sources. The kinetics of accumula- 
tion of each of the two proteases in filtrates of induced, metabolite- 
deprived (derepressed) cultures were found to be similar and the 
same two electrophoretically separable enzymes were elicited by 
each of the three induction and derepression treatments. Moreover, 
antiserum specific for the major protease (Protease 2) elicited by one 
of the treatments gave a reaction of identity with the major proteases 
elicited by the other two treatments. It would therefore appear that 
these two proteases are coordinately regulated by a single system of 
induction and repression in which induction by exogenous 
protein depends upon the lifting of any one of carbon, nitrogen, or 
sulfur metabolite repressions. 


36273 Seasonal changes in lorica sizes and the species of Tintin- 
Sciences, Brooklyn). J. Protozool; 22: No. 4, 520- 


Tintinnida of the New York it (a bend in the coastline) 
were identified during the 1-year fn a August 1973 to August 
1974. Recurring genera included Stenosemella and Tintinnopsis; 
seasonal genera were mainly the hyaline Favella, Metacylis, and 
Helicostomella; exotic or unusual genera included Parafavella and 
Ptychocylis. Large size differences in loricae were found seasonally, 

related apparently, to water temperature. 
36274 Some experiments on the primary electron 
reaction centres from Ig 
Cogdell, R.J.; Clayton, R.K. (Cornell Univ., Ithaca, NY). 
Biophys. Acta; 396: 245(1975). 

The bacterial reaction center absorbance change at 450 nm 
(A-450), assigned to an anionic has been suggested as a 
candidate for the reduced form of the primary electron acceptor in 
bacterial photosynthesis. In reaction centers of Rhodopseudomonas 

sphaeroides we have found kinetic 


subsequent ones elicit one proton bound per electron. These 

are taken to indicate that the acceptor reaction after a long dark 
period may be different for the first turnover than for subsequent 
ones. It is suggested that A-450 is still a likely candidate for the 
acceptor function but that in reaction centers, additional quinone 
ry acceptor is reduced. Alternatively, primary acceptor may act 
in a “ping-pong” fashion with respect to subsequent photoelectrons. 
36275 Excited states of photosynthetic 
ton, R.K.; Cogdell, R.J. Biochim. Biophys. A 


Wraighi CAs 
t, 
. Biochim. 


reaction centers at low 
Seattle); 
icta; 387: 
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In preparations of photochemical reaction centers from Rho- 
ghaveihes R-26, lowering the redox potential so as 

to reduce the primary electron acceptor prevents the photochemical 
transfer of an electron from bacteriochlorophyll to the acceptor. 
Measuring absorbance changes under these conditions, we found 
that a 20-ns actinic flash converts the reaction center to a new state, 
P/sup F/, which then decays with a half-time that is between 1 and 
10 ns at obewidh gr At 25°K, the decay ee is approximately 20 ns. 
The q tum yield of state 1.0, both at 
295 hn at 15°K. State P/su "boa be be an intermediate in the 
photochemical electron- er Bome a which occurs when the 
acceptor is in the oxidized form. Following the decay of state P/sup 
F/, we detected another state, P/sup R/, with a decay half-time of 6 
. a and 120 ps at 15°K. The quantum yield of state P/sup 
roximately 0.1 at 295°K, but rises to a value nearer 1.0 at 

19°K. * kinetics and quantum yields are consistent with the view 
that state P/sup R/ forms from P/sup F/. State P/sup R/ seems 
likely to be a side-product, rather than an in’ iate in the 
electron-transfer process. The decay kinetics indicate that state P/ 
sup F/ cannot be identical with the lowest excited singlet state of the 
reaction center. One of the two states, P/sup F/ or P/sup R/, 
probably isthe lowest excited triplet state of the reaction center, but 


it remains unclear which one. 
~— Use of in the stem for the identification 

of membrane components. Hainfeld, J.; Isaacson, M.; Sogard, M. 
(Univ. of Chisago) pp 3 oe, of In Thirty-fourth annual meeting, 
Electron Microscopy iety of America. Bailey, G.W. (ed.). Baton 
— LA; Claitor’ s Publishing Div. (1976). 

From 34. Electron Microscopy Society of America ann’ 

1956) Miami Beach, Florida, United States of America 9 


CONF-760803—. 

12 eV energy loss were obtained 
for lecithin, cholesterol, and spectrin. Data indicated that in choles- 
terol the peak in energy loss spectrum at 9.2 eV remained essentially 
unchanged after a dose of 75 electrons/A* Methods for producing 
micrographs indicating local compositions are described. Results 
show that the protein and phospholipids have very different spectra. 
Peak to background measurements for the protein spectra indicate 
that it may be ible to obtain data from one or a few 
molecules. (HL 


36277 Study of the structure of the cell wall of Spirillum serpens 
using frozen, hydrated specimens. Taylor, K.A.; Grano, D.A.; Chiu, 
W. (Univ. of California, Berkeley). pp 136-137 of In Thirty-fourth 
annual meeting, Electron Microscopy Society of America. Bailey, 
G.W. (ed.). Baton Rouge, LA; Claitor’s Publishing Div. (1976) 
From 34. Electron Microscop py Society of America annual 
Ave 196. Miami Beach, Florida, United States of America (USA) (9 


See CONF-760803—. 

Structural data on the outermost components of the cell wall 

were obtained from images of unstained, frozen, hydrated i 
es were obtained with minimal a techniques in a JEM 
100B electron microscope equipped wi field emission gun and a 
cold stage. Figures are presented to show images of the lantller and 
tubular forms of the outermost cell wall component. The optical 
diffraction pattern suggests that the tubes are actually zero pitch 
helices which form when the lamellae roll up on themselves without 

the addition of any twists. (HLW) 


origin 

of Euglena chloroplastic synthetases. Barnett, W.E. 

(Oak Ridge National Lab., TN); Schwartzbach, S.D.; Farrelly, J.G.; 
Schiff, J.A.; Hecker, L.I. Arch. Microbiol.; 109: 201- 203(1976). 

A response to: “A consideration of Euglena gracilis WsBUL 
as a cytoplasmic control for the wild-type phenylalanyl-tRNA 
agen system” and "A ae of the sites of transcrip- 

poe aad by J. L. Lesiewicz and D 


36279 Photochemical quantum efficiency and spectra 
of reaction centers from sphaeroides at low tem- 
perature. Clayton, R.K.; Yammoto, T. (Cornell Univ., Ithaca, NY). 
Photochem. Photobiol.; 23: 1-4(1976). 

The quantum efficiency of bacteriochlorophyll photo-oxida- 
tion in reaction centers from Rhodopseudomonas sphaeroides is 
independent of temperature, within experimental accuracy of +- 
15%, from 300°K to 5°K. Absorption spectra at low temperature 
= maxima at 532 and 544 nm ———ee to the two molecules 

heophytin in the reaction center. nm with the 
phen of the transient light-induced state Pyeup / indicates that 
of these two molecules, only the one absorbing at 544 nm partici- 
pates in forming P/sup F/. 


36280 Starvation effects on Escherichia coli and aquatic bacterial 
responses to nutrient addition and warming stresses. Wu, 
S.Y.; Klein, D.A. (Colorado State Univ., Fort Collins). Appl. Envi- 
ron. Microbiol.; 31: No. 2, 216-220(Feb 1976). 
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A gram-negative polar flagellated rod, isolated from a Colo- 
rado mountain stream and considered to be an Aeromonas sp., a 
mixed aquatic microbial population, and a culture of Escherichia coli 


were starved to determine their responses to the short-term presence 
of nutrients and mild warming stress (49.5 C for 2 min) in relation to 
starvation time. At the beginning of the starvation iod, the 
Aeromonas isolate was extremely sensitive to the secon warm- 
ing stress. This response was markedly diminished after a 3-week 
starvation period. The mixed aquatic microbial population showed a 
similar trend in becoming less sensitive to stress with increased 
starvation. E. coli, under similar conditions, became more sensitive 
to the sage aa stress after exposure to glucose. Respiration mea- 
surements after glucose additions also indicated that E. coli respond- 
ed in a different manner to starvation stress and glucose presence 
than the Aeromonas isolate. The increased sensitivity of E. coli to 
secondary stress and short-term nutrient availability after starvation 
may contribute to the exclusion of this organism from aquatic 
environments. 


MORPHOLOGY 


36281 Filaments associated with the human erythrocyte mem- 
brane: a scanning electron microscope study. Hainfeld, J.F. (Univ. of 
Chicago). pp 28-29 of In Thirty-fourth annual meeting, Electron 
Microscopy Society of America. Bailey, G.W. (ed.). Baton Rouge, 
LA; Claitor’s Publishing Div. (1976). 
_ From 34. Electron Microscopy Society of America annual 
_— Beach, Florida, United States Ay America (USA) (9 


A reticulum of filaments covering the cytoplasmic surface of 
human erythrocyte membranes was visualized at a resolution of 50- 
100 A using a scanning electron microscope. This network was 
visible in ghosts split or torn open to reveal their interior space; in 
Triton X-100 extracted ghost residues; and even in intact cells, 
where the contour of the outer surfaces appeared to reflect an 
underlying meshwork. In addition to filaments, annular figures and 
nodes were seen in the reticulum. Since the Triton X-100 extraction 
leaves insoluble a residue that is predominantly spectrin and actin, 
the residues observed may be assumed to be composed of these 
proteins. Also, since the reticulum seen inside ghosts appears mor- 
phologically similar to the Triton residue reticulum, it may be 
tentatively concluded that this, too, is made up of spectrin and actin. 


36282 Darkfield of unstained specimens at high beam 

dosages. Pullman, J.M.; Crewe, A.V. (Univ. of Chicago). pp 326-327 

of In Thirty-fourth annual meeting, Electron Microscopy y of 

Dean G.W. (ed.). Baton Rouge, LA; Claitor’s Publishing 
iV. 

From 34. Electron Microscopy Society of America annual 

Avg 1976) Miami Beach, Florida, United States OF America (USA) (9 


CONF-760803-. 
Unstained biological were examined with the scan- 
ning transmission electron microscope in the elastic darkfield mode. 
jo de details of myosin, double-stranded DNA, polysomes, ribo- 
somes, and T4 bacteriophage are described. (H LW) 


Aug 1 


PATHOLOGY 
REFER ALSO TO CITATION(S) 36354 


36283 Glioblastoma. Induction of a reproducible autocthonous 
tumor in rats with murine sarcoma virus. Yung, W.K.; Blank, N.K.; 
4 N.A. (Univ. of Chicago). Neurology; 6: No. i, 76-83(Jan 

Inoculation of 0.02 ml of high-titer Kirsten strain Murine 
Sarcoma Virus into the brains of 10-day-old Wistar/Furth rats 
yields, with 100 percent incidence, a uniform glioblastoma-like 
tumor within 16 days. Light and electronmicroscopy confirmed the 
neuroectodermal origin of the parenchymal cells. The remarkable 
vascular component was studied with extracellular tracers. The 
SS of the abnormal endothelium to constituents of the 
lood vascular compartment was confirmed. Accessory vascular 
channels, and blood channels devoid of endothelium entirely, were 
observed. This reproducible system should provide a coatel model 
for further studies of the biology of brain tumors. 


PHYSIOLOGICAL SYSTEMS 
REFER ALSO TO CITATION(S) 36200, 36235 


36284 (COO—1574-47) Properties of rare-gas solids. (Michi 
State Univ., East = (USA)). 1977. Contract EY-76-S-02-1657 
Tp. Dep. NTIS $3 


ERA VOL. 5-2, NO. 14 


Results are from studies of the diffusion rate of 
xenon through fro ominal skin and toad urinary bladders, typi- 
cal epithelial membranes. It was concluded that intracellular water 


serves as the principal barrier for xenon passage through epithelial 
tissue. 


36285 Freeze-etch studies of membrane organization and reorga- 
nization. Branton, D.; Elgsaeter, A.; James, R. (Univ. of California, 
Berkeley). pp 165-172 of In Mitochondria/biomembranes. Amster- 
dam; North-Holland (1972). 

Although our understanding of factors which control mem- 
brane organization and reorganization is rudimentary, the observa- 
tions reported here show that both intrinsic and extrinsic phenomena 
may regulate the lateral mobility of components in biological mem- 
branes. This mobility and its regulation may be especially important 
for cellular interactions. For example, if changes in the immediate 
environment of a membrane can alter the arrangement of its compo- 
nents, it might be expected ns cell-cell interactions would also 
induce, depend upon or even uire specific alterations in mem- 
brane organization. Thus, knowl ge of the manner in which intrin- 
sic and extrinsic factors interact to regulate long range order in a 
membrane should be of special significance in understanding the role 
of the cell surface in regulating cell social behavior. 


36286 Determinants of erythrocyte membrane elasticity. La 
Celle, P.L.; Kirkpatrick, F.H. (Univ. of Rochester, NY). pp 535-553 
of In Erythrocyte structure and function. Brewer, G.J. (ed.). New 
York; Alan R. Liss, Inc. (1975). 

From 3. international conference on red cell metabolism and 
function; Ann Arbor, MI, USA (16 Oct 1974). 

Elasticity is conferred to bilayers formed from erythrocyte 
lipids by absorption of the water soluble erythrocyte protein spec- 
trin, indicated by increased membrane extensibility and reduced 
fragmentation. In resealed erythrocyte ghosts, membrane extensibil- 
ity, measured by mechanical experiments with narrow micropipettes, 
is decreased by free [Ca**] as low as 10’ M. These observations 
indicate the important role of proteins in determining the solid 
material properties of the highly deformable erythrocyte membrane, 
and the sensitive modulation by Ca**. A water soluble erythrocyte 
membrane protein having molecular weight similar to skeletal 
muscle actin has been partially characterized. It is postulated that 
p ogg normally in the phospho form, aggregates in the plane of 

brane when dephosphorylated as ATP decreases or Ca** 
increases; interaction of aggregating spectrin with polymers of this 
“actin-like” protein may account for “membrane” contraction and 
loss of elasticity. Sickle cells, thalassemic cells and hereditary spher- 
ocyte differ from normal erythrocytes in elastic properties, indicated 
by less extensible membranes and decreased cellular deformability, 
i.e., reduced capacity to deform through a minimum capillary chan- 
nel; both sickle cells and thalassemic cells show greater time depen- 
dent permanent deformation than normal cells. Both sickle and 
hereditary spherocytes fragment more readily than control cells, at 
forces as low as 2 x 10° dynes/cm% this contrasts with force 
approximately equal to 2 x 10’ dyn/cm? for hemolysis. 


36287 Scanning electron microscopy of 
bone marrow. Leblond, P.F. (Hospital of St. Sacrement, 
Chamberlain, J.K.; Weed, R.I. Blood Cells; 1: 639-654(1975). 

This work’ describes and illustrates the scanning electron 
microscopic modifications observed in the femoral bone marrow of 
normal mice 72 hours after a single injection of partly purified feo 
erythropoietin and of mice afflicted with a chronic congenital hemo- 
lytic anemia analogous to the disease Hereditary Spherocytosis in 
man. In acordance with previous transmission electron microscopic 
studies, the observations are consistent with an effect of erythropoi- 
etin both on the frequency of cell migration across the normally 
intact marrow sinus endothelium and on the morphology of sinus 
adventitial cells. It is suggested that these ultrastructural modifica- 
tions may be responsible for the greater patency of the marrow- 
blood barrier under erythropoietin stimulation. 


36288 Reduction of adventitial cell cover: an early direct effect of 
erythropoietin on bone marrow ultrastructure. Chamberlain, J.K.; 
Leblond, P.F.; Weed, R.I. (Univ. of Rochester, NY). Blood Cells; 1: 
655-674(1975). 

Ultrastructural studies of effects on the bone 
marrow of mice 2 hours after injection revealed an increase in 
apertures in the walls of bone marrow sinuses and cells in migration, 
and a decrease in adventitial cell cover. By 6 hours these values had 
started to return to but did not reach control values. At the times of 
examination, the bone marrow of the erythropoietin-treated mice 
showed no increase in total cellularity or numbers of erythroid 
precursors compared to the control marrow. We ges that eryth- 

has an early effect on marrow sinus wall ultrastructure 

ore erythroid proliferation is apparent and that this effect 
duces a reduction of the marrow-b! barrier that seems of 


Characterization of L5178Y leukemic cells which rapidly 


SSS 


JULY 31, 1977 


(Univ. of Rochester, NY). Biochem. Biophys. Res. Commun.; 68: No. 
1, 277-283(1976). 

Two populations of L5178Y murine leukemic cells, main- 
tained by different methods, were studied for their implantation 
ability in BDF; mice. Implantation ability was measured by number 
of tumor nodules formed, liver weight, and day of death of the 
animal. (1) Cells from a population grown for 10 years in vitro had 
no implantation ability; i.e., no tumor nodules were formed when 
injected into the tail vein. After 30 days of growth in the peritoneal 
cavity of BDF; mice, these same cells were injected into the tail vein 
and 10 days later had produced over 200 liver tumor nodules. When 
cells taken from these tumors were recultured for 60 days in vitro, 
they lost the acquired implantation ability, but regained it after 
another single peritoneal passage. (2) L5178Y murine leukemic cells 
grown for six years in ascites tumor cells were extremely tumori- 
genic; over 200 tumor nodules ap ed in the liver after tail vein 
injection. These cells were not ered less tumorigenic and did not 
lose their implantation ability by in vitro culturing for 60 days. The 
results suggest that implantation ability is a property of the cell's 
— environment; furthermore, they have strong implications for 

in vivo and in vitro manipulation of this property. 

36290 Characterization of the antibody response of the marmoset 
to sheep red blood cells. Gengozian, N.; Salter, B.L.; Basford, N.L.; 
Kateley, J.R. (Oak ae Associated Universities, TN). Clin. Exp. 
Immunol. 23: 525-535(1976). 

immune competence of two ies of marmosets, S. 
fuscicollis and S. oedipus, was evaluated by the intravenous (i.v.) 
and intramuscular (i.m.) injection of sheep red blood cells (SRBC). 
In S. fuscicollis marmosets, 1 ml of a 50% suspension yielded titres 
of haemolysin and a; a antibodies equal to or greater than 1 
ml of a 1 dose of antigen. In both species, the i.v. route, while 
resulting in formation of 19S and 7S agglutinins, yielded only 19S 
haemolysins, even after multiple antigen injections. Repeated i.v. 
injections resulted in a progressive decrease in peak titres, in contrast 
to the i.m. route, where booster inoculations gave a typical anamnes- 
tic response. Jerne plaque-forming cells (PFC) in the spleens of S. 
oedipus marmosets showed predominately 19S plaques after a prima- 
ry i.v. challenge; only 19S PFC were detected in the spleen of an 
animal that had been given multiple inoculations, the type of anti- 
body produced reflecting that found in the serum. 19S but not 7S 
haemolysins of both species were sensitive to heating at 56°C for '/2 
hr. The serum titres and splenic PFC data from the marmosets 
a these animals, particularly S. oedipus, respond poorly to 
S when a comparison is made to similar studies in mice and rats. 


36291 T and B lymphocytes in the marmoset: a natural haemo- 
poietic chimera. Niblack, G.D.; Gengozian, N. (Oak Ridge Associat- 
ed Universities, TN). Clin. Exp. Immunol.; 23: 536-543(1976). 

The thymus-derived an and bone marrow-de- 
rived (B) lymphocyte populations of the marmoset were character- 
ized using specific cell surface markers. Approximately 85% of the 
thymocytes formed rosettes with neuramin -treal eryth- 
rocytes (E/sub n/). The percentage (approximately 69%) of periph- 
eral blood lymphocytes (PBL) forming rosettes with E/sub n/ was 
the same as that which stained with fluorescently labelled goat anti- 
marmoset thymocyte serum (ATS). These two assays identified the 
same cell population since treatment of cells with ATS and comple- 
ment resulted in a concomitant decrease in E/sub n/ rosette forma- 
tion. Marmoset PBL also formed rosettes with human erythrocytes 
sensitized with antibody and complement (HEAC),; since the per- 
centage (approximately 20%) HEAC rosette was the same as that of 
cells stained with fluorescently labelled goat anti-marmoset IgG, 
these cells were considered to be B cells. A small percentage of cells 
(aproximately 1.5%) both t of receptors. mean 
percentages of T and B cells present in PBL of single-born, presum- 
ably non-chimeric animals, were the same as that of isosexual and 
heterosexual chimeras. 


36292 Attenuated influenza virus in normal adults: role of pul- 
monary function studies in vaccine trials. Hall, W.J.; Douglas, R.G. 
Jr.; Zaky, D.A.; Hyde, R.W.; Richman, D.; Murphy, B.R. (Univ. of 
Rochester, NY). J. Infect. Dis.; 133: No. 2, 145-152(Feb 1976). 

A live attenuated influenza virus, influenza A/Hong Kong/ 
68(H3N2)-ts-1[E}, was administered to 10 normal volunteers. Infec- 
tion resulted in minor upper respiratory tract symptoms in one 
volunteer. An isolate from one volunteer contai a presumed 
revertant wild-t virus, but no clinical significance could be as- 
cribed to this infection. Since infection with natural influenza A 
virus adversely affects airway dynamics, serial tests of pulmonary 
functions were performed, —— measurements of forced expira- 
tory flow rates, lung volumes, diffusing capacity, closing volume, 
and total pulmonary resistance at various frequencies by oscillo- 
metric technique. All tests performed before and on days 3, 30, and 
60 after administration of virus yielded normal results throughout 


i i ed to be a simple and acceptable proced 
and may be large-scale epideaiologic studies 


36293 Immunization with p30 enhances the growth of a rat 
Moloney sarcoma. Jones, J.M.; Kennel, S.J.; Feldman, J.D. (Seri 
Clinic and Research Foundation, La Jolla, CA). J. Immunol. 118: 
No. 1, 371-373(Jan 1977). 

Three-month-old rats were immunized with a core peptide 
(p30), bovine serum albumin, or intact Moloney sarcoma cells (MST) 
and seven days after the last immunization were challenged subcu- 
taneously with MST cells and cells from newborn rats injected with 
3-methylcholanthrene. The rates of tumor growth and serum anti- 
treatment are com- 


TRACER TECHNIQUES 


36294 Pressure sensor apparatus. Hittman, F.; Fleishmann, L. 
(to Hittman Corp.). US Patent 4,006,735. 8 Feb 1977. Filed date 16 
Jul 1974. 8p. 

A pressure sensor apparatus primarily for sensing pressure in 
a body cavity such as the cranium, bladder or vena cava of an animal 
or human comprising a housing having non-radioactive fluids con- 
tained in two s apart regions of the housing is described. A 
radioactive fluid immiscible with at least one of the non-radioactive 
fluids is also contained within the housing between the nonradioac- 
tive fluids. The interface between the radioactive fluid and one of 
the non-radioactive fluids is optionally formed by a resilient member 
such as an elastomeric diaphragm. A flexible member is connected to 
the housing and communicates with one of the two spaced apart 
regions in the housing. The other spaced apart region in the i 
is closed by a resilient member such as a metallic diaphragm. Wi 
this arrangement, the movement of the radioactive fluid is pi - 
a radiation detector. 9 claims, 5 figures. 


AGRICULTURE AND FOOD TECHNOLOGY 
REFER ALSO TO CITATION(S) 36146, 36339, 36355 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 36260 
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36295 (FDA--77-8002, pp 131-144) Formation of hydrogen per- 
oxide from the photooxidation of tryptophan and related substances. 
McCormick, J.P.; Fischer, J.R.; Pachlatko, J.P. (Univ. of Missouri, 
Columbia). Oct 1976. 

From Symposium on biological effects and measurement of 
ight sources; Rockville, Maryland, United States of America (USA) 

5 Mar 1976). 
In Symposium on biological effects and measurement of light 


Near-ultraviolet (300 to 400 nanometers) irradiation of satu- 
rated, oxygenated solutions of tryptophan in the absence of added 
sensitizer gives rise to substances that have various biological effects 
on isolated cells, including mutagenicity and selective lethality to 
recombination-deficient bacterial mutants. One of these biologically 
active products has been identified as H2O2, on the basis of spectro- 
metric, chromatographic, chemical, and biological properties. Now 
H2O, has been shown to account for the biological activities men- 
tioned above. Similar irradiation of lysozyme also has been found to 
produce H2Oz. Finally, sensitizers such as N-formylkynurenine and 
orthoformamidoacetophenone have been shown to promote H2Oz 
formation when irradiated with tryptophan, lysozyme, or methion- 
ine. 


36296 (FDA—77-8002, pp 145-155) Cell damage by near-ultra- 
violet radiation and a tryptophan photoproduct (hydrogen peroxide). 
Eisenstark, A.; Ananthaswamy, H.N. (Univ. of Missouri, Columbia). 
Oct 1976. 

From ay on biological effects and measurement of 
i Len ep Rockville, Maryland, United States of America (USA) 

1976). 
In Symposium on biological effects and measurement of light 


sources. 
Hydrogen xide Or) i uced hen tryptophan i 
photolyecd (NOV) vadiation; the lethal to 
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recombinationless (rec) mutants of bacteria. In addition to ak 
ing tryptophan to H2O2, NUV radiation has other effects on ce 
some of which are greatly enhanced by the synergistic action of 
H2O2. Data are presented on this synergistic action, with ae 
ments of T7 phage lethality and single-strand DNA breakage. These 
studies aid the dissection of the relative role of each of the NUV 
effects, singly and synergistically. 


36297 (FDA—77-8002, pp vee A Damage and repair in mam- 
malian cells after ultraviolet and/or le light treatment. Harm, H. 
(Univ. of Texas, Richardson). Oct 1976. 

From poe rng on biological effects and measurement of 
th ag Aaa ville, Maryland, United States of America (USA) 
25 Mar 197 

In Symposium on biological effects and measurement of light 
sources. 

Ultraviolet (uv) none (254 nm or 302 nm) was used to induce 
lesions in DNA of cultured mammalian cells in vivo, particularly in 
fibroblasts from potoroo cornea, mouse skin (3T3), cat cornea, 
human skin (healthy and diseased), and in freshly obtained ox cornea 
tissue. In addition, white light (WL) from daylight fluorescent lamps, 
filtered through a plexiglass plate cutting off virtually all photons 
less than 380 nm and being fully transparent for greater than 400 nm, 
was applied in vivo either as photoreactivating light after uv irradia- 
tion, or as damaging radiation by itself. Completely unirradiated 
samples under otherwise identical conditions served as controls. 
DNA from cells exposed to these different radiations was extracted 
and tested for its capability of competitively inhibiting photoenzyma- 
tic repair of uv-irradiated Haemophilus influenzae transforming 
DNA in vitro in the presence of yeast photoreactivating enzyme 
(PRE) and photoreactivating light. In several (but not all) of the 
cases, DNA from cells treated with uv + WL displayed consider- 
ably less competitive inhibition than DNA from cells treated with uv 
alone, even though under certain conditions WL itself caused 
damage serving as substrate from the PRE in vitro. Cell cultures 
differing in their origin or in their number of passages varied 
substantially in this respect. 


IN ANIMALS 


36298 Repair of uv damage to DNA of implantation-stage mouse 
embryos in vitro. Pedersen, R.A.; Cleaver, J.E. (Univ. of California, 
San Francisco). Exp. Cell Res.; 95: No. 2, 247-253(15 Oct 1975). 


Unscheduled DNA synthesis after UV irradiation is demon- 
strated in late pre-implantation stage and early post-implantation 
stage mouse embryos by autoradiographic techniques. There was no 
significant difference in the capacity of morula and blastocyst nuclei 
to carry out unscheduled DNA synthesis. Irradiated trophoblast 
nuclei had significantly more grains than irradiated morula or blasto- 
cyst nuclei and inner cell mass nuclei had significantly fewer grains. 
These observations indicate that early mammalian embryos possess 
enzymes required for excision repair of uv-damaged DNA. 


RADIATION EFFECTS ON CELLS 
REFER ALSO TO CITATION(S) 36248 


EXTERNAL SOURCE 
REFER ALSO TO CITATION(S) 36166, 36297, 36359 


36299 (FDA—77-8002, pp — Vitro photodynamic induc- 
tion of a tumor virus. Bockstahler, L.E.; Adams, S.A. (Food and 
Drug Administration, Rockville, MD). Oct 1976. 

From Symposium on biological effects and measurement of 
light sources; Rockville, Maryland, United States of America (USA) 
(25 Mar 1976). 

In Symposium on biological effects and measurement of light 
sources. 

Infectious simian virus 40 (SV40) was induced from SV40- 
transformed hamster kidney cells by photodynamic treatment of the 
cells with proflavine and visible light. For photodynamic treatment 
the cells were incubated with proflavine (2 wm) and exposed to 
visible light for different times. Following the inducing treatment, 
the cells were incubated to permit virus expression, and homog- 
enized. Cell extracts were assayed in monkey kidney cells for SV40 
plaque forming units. The response curves were compared with 
those produced with virus induction by 254 nm ultraviolet radiation 
alone. The maximum stimulation of virus production above back- 
ground levels (approximately a thousand-fold) that resulted from 
photodynamic induction was greater than that obtained with induc- 
tion by ultraviolet radiation. When the visible light exposure time 
was held constant and proflavine concentration varied, the effective 
concentrations for induction were found to be 0.5 to 7 ym. No virus 
induction above background levels was obtained with untreated cells 
or cells treated with either proflavine or visible light alone. 
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2-9 pp 203-209) Investigation of radiation 
enhanced reactivation human virus. Bock- 
stahler, L.E.; Haynes, KF, — J.E. (Food and Drug Adminis- 
tration, Rockville, MD). Oct 197 

From Symposium on biological effects and measurement 

tt sources; Rockville, Maryland, United States of America (USA) 
Mar 1976). 

In Symposium on biological effects and measurement of light 
sources. 

When monolayers of CV-1 monkey kidney cells were ex- 
posed to ultraviolet (uv) radiation (0 to 200 erg/nm?) or x rays (0 to 
10 krads) before infection with uv-irradiated herpes simplex virus, an 
increase in the infectivity of this nuclear replicating virus occurred 
as measured by plaque formation. These phenomena are known as 
uv (Weigle) reactivation (WR) and x-ray reactivation (x-ray R). In 
this study the presence of WR and x-ray R was examined in CV-1 
cells infected with uv-irradiated vaccinia virus or poliovirus, both 
cytoplasmic replicating viruses. Little or no WR or x-ray R was 
observed for either of these viruses. These results suggest that WR 
and x-ray R in mammalian cells may be restricted to viruses which 
are synthesized in the cell nucleus. 


(FDA—77-8002, pp 211-215) Growth properties 
irradiated cv-1 cell monolayers. Bockstahler, L.E. (Food and Drug 
a Rockville, MD); Blackman, C.F.; Ward, J.M. Oct 
1976. 

From me og on biological effects and measurement of 
light sources; Rockville, Maryland, United States of America (USA) 
(25 Mar 1976). 

In Symposium on biological effects and measurement of light 
sources. 

Confluent monolayers of CV-1 cells in plastic petri dishes 
were washed with serum-free medium and a portion was exposed to 
uv radiation of 15 J/m?, which was within the range of exposures 
used in delayed reactivation experiments, and another portion to 25 
J/m?, which was above this range. Irradiated and control mono- 
layers were then covered with fresh media and incubated at 37°C. 
Morphological observation of individual CV-1 cells in the uv-irradi- 
ated monolayers were made by light and electron microscopy. 
Morphological changes occurred as soon as one day following 
irradiation (15 J/m?). Mitotic figures decreased in number, and those 
present appeared abnormal. Necrotic cells and debris appeared and 
cells were lost from the monolayer by two days. Phagocytic cells 
and giant cells were occasionally observed. Preliminary data on the 
colony forming ability of uv irradiated CV-1 cells as a function of 
time after irradiation of monolayers indicated that the cells were 
capable of partial recovery from uv damage to their growth poten- 
tial. Thus it was shown by cell counting and by radioautography that 
a portion of CV-1 monolayer cells undergo some growth subsequent 
to uv irradiation. Whether or not increased cell growth is responsi- 
ble for part or all of the enhancement in WR observed in delayed 
WR is unknown. Some of these observations may have to be taken 
— consideration in formulating a suitable mechanism of delayed 


36302 (FDA—77-8002, pp 217-230) Exposure responses 
velength dependence of the ability of cv-1 cells to host herpes virus. 
—s T.P. (Western Kentucky Univ., Bowling Green). Oct 1976. 
From Symposium on biological ’effects and measurement of 

light sources; Rockville, Maryland, United States of America (USA) 
(25 Mar 1976). 

In Symposium on biological effects and measurement of light 
sources. 

The ability of uv-irradiated African green monkey 
cells to host unirradiated He simplex virus has been investi 
The lowering of plaque-forming ability of the virus by irradiation of 
the host cell was investigated at ten different wavelengths. An action 
spectrum for this cellular parameter as a function of wavelength was 
obtained in the region 240 to 290 nm. This points to nucleic acid as 
the critical target molecule for this effect. Two problems involved in 
studying light effects on these cells are disc : 


36303 (FDA—77-8002, pp 231-237) Aspects of mechanism for 
Weigle reactivation in mammalian cells. Lytle, C.D. (Food and Drug 
Administration, Rockville, MD). Oct 1976. 

From re ene on biological effects and measurement of 
light so ville, Maryland, United States of America (USA) 
(25 Mar 1976 1976). 


In Symposium on biological effects and measurement of light 


Survival curves of uv-irradiated herpes simplex virus were 
determined in unirradiated and uv-irradiated monolayers of potoroo 
kidney cells (PtK2) and human tumor cells (HeLa). Characteristics 
of the second components of the two component survival curves 
were used for indicating the effects of host cell uv-irradiation. Cell 
irradiation prior to virus infection yielded shallower slopes for the 
second components for assay on both cell lines. Although the 

extrapolated intercept of that component remained constant for 
HeLa cells, it decreased an order of magnitude for PtK2 cells. These 


and wa- 
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results were compared with published results for other cells. Quanti- 
tation of the uv-enhanced reactivation was presented. Comparisons 
among the results for HeLa, PtK2, and CV-1 cells indicate that the 
slopes of the virus survival curves decreased on nearly all uv- 
irradiated cells. The intercepts, however, increased, decreased, or 
remained the same. Decrease of slope and increase of intercept 
contribute to Weigle reactivation (WR). Thus these data indicate 
that two, possibly independent, mechanisms may provide WR. 
Changes in the amounts of both indicators contributed to delayed 
1 monkey kidney ce 


36304 (FDA—77-8002, pp 239-246) Repair capability of mam- 
malian cell fractions demonstrated using infectivity of bacteriophage 


DNA. Lai, S.P. (Environmental Protection Agency, Rockville, MD); 
Lytle, C.D.; Benane, S.G. Oct 1976. 

From Symposium on biological effects and measurement 
light sources; Rockville, Maryland, United States of America (USA) 
(25 Mar 1976). 

In Symposium on biological effects and measurement of light 


Extracts of Potoroo kidney cells (PtK2) were examined for 
ability to provide ssae > fanction in vitro. The biological activity 
(infectivity) of uv- licative form (RF) DNA of bacterio- 
phage phiX174 was pore uring incubation of the DNA with a 
nuclear extract but not with a cytoplasmic extract. The infectivity of 
the RF-DNA was determined in spheroplasts of E. coli C/sub s/, 
which is HCR~. This system for biological assay of uv-irradiated 
DNA repaired in vitro may be used to complement biochemical and 
ee of molecular repair mechanisms in mam- 
ce 


36305 (FDA—77-8002, pp 247-253) Genetic effects of red, far- 
red, and infrared radiant energy. Krell, K.; Jacobson, E.D.; Withrow, 
T.J.; Selby, K.; Martin, R.O. (Food and Drug Administration, Rock- 
ville, MD). Oct 1976. 

From Symposium on biological effects and measurement of 
light sources; Rockville, Maryland, United States of America (USA) 
(25 Mar 1976). 

In Symposium on biological effects and measurement of light 


Reports of the genetic effects of infrared radiation are summa- 
rized. A model is described for the action of far-red light on 
chromosomes in animal cells through disruption of hydrogen bond- 
ing in the double stranded DNA, in the complex structure of DNA, 
histones, and enzymes, or all. This is based upon earlier findings and 
physical, chemical and quantum mechanical considerations. Some 
predictions based upon the model are described along with experi- 
ments to test these predictions. Some of the studies presently being 
carried out in our laboratory are discussed. 


36306 Synergistic chemical radiosensitization of hypoxic mamma- 
lian cells. Harris, J.W.; Power, J.A.; Koc: , C.J. (Univ. of California, 
San Francisco). Int. J. Radiat. Oncol. Biol. Phys.; 1: No. 5-6, 487- 
489(1976). 

A combination of two compounds, diamide and nifuroxime, 
which sensitize hypoxic mammalian cells to x-radiation by different 
mechanisms, was tested for sensitizing ability in vitro. Concentra- 
tions of these agents that did not sensitize hypoxic V79 Chinese 
hamster cells in vitro when the compounds were present separately 
during irradiation were extremely effective in reducing survival 
when they were present together. This result indicates that the 
combination of diamide plus nifuroxime sensitizes synergistically and 
suggests that radiosensitization of hypoxic tumor cells in vivo may 
be possible with much lower drug concentrations than presently 
required for single agents. 


RADIATION EFFECTS ON MICROORGANISMS 


BASIC STUDIES 


REFER ALSO TO CITATION(S) 36296, 36299, 36300, 36302, 
36303, 36359 


36307 157-173) Induced error prone repair 
and mutagenesis. Pollard, E.C.; Fluke, D.J. Oct 1976. 

From From Symposiem on effects sad of 
i Maryland, United States of America (USA) 
(35 Mar far 1976). 


In Symposium on biological effects and measurement of light 


The evidence is increasing in favor of error-prone repair 
of revertants. The wavelength 
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ly different. This is an area to pursue. The killing of cells is also not 
entirely as expected from nucleic acid and the difference 
seems to be concerned with the induction of error-p a a 
because it is absent in the killing action spectrum for eit 


study of the action of longer wavelength light requires juences, 
but should be done. gto — 


36308 Differentiation of peenets species of Candida by their 
= characteristics violet irradiation. Sarachek, 

A.; Brammer, J.A. (Wichita State Uae xs). Antonie Van Leeuwen- 
hoek J. Microbiol. Serol.; 42: No. 1-2, 165- 180(1976). 

Each of seven pathogenic species of exhibits a 
unique pattern of light and dark recovery responses to ultraviolet 
irradiation. C. guilliermondii, C. parapsilosis and C. pseudotropicalis 
photoreactivate whereas C. albicans, C. krusei, C. stellatoidea and C. 
tropicalis do not. Within each of these groups, individual species are 
distinguishable by whether or not they ex differential dark 
recovery during postirradiation growth at 25°C or 37°C on oxida- 
tive vs fermentative carbon sources, on inorganic vs amino acid 
nitrogen sources or in the presence rather than absence of ergosterol. 
recovery patterns are for of Candida 

rogenous species which are t corresponding 
perfect observations indicate strongly that the postirra- 
diation recovery is a reliable, species-specific characteristic of yeasts. 


36309 Role of ucleic acid polymerases and deoxyri- 
bonucleic acid ligase in x-ray-induced repair synthesis in toluene- 
treated Escherichia coli K-12. Billen, D.; Hellermann, G.R. (Oak 
om National Lab., TN). J. Bacteriol; 126: No. 2, 785-793(May 


Toluene-treated Escherichia coli mutants have been used to 
study the roles of deoxyribonucleic acid (DNA) polymerases I, II, 
and III, and of DNA ligase in repair synthesis and strand rejoining 
following X-irradiation. In cells possessing all three DNA polymer- 

a greater amount of repair synthesis ("“exaggerated” repai 

synthesis) and failure of ligation are observed when DNA ligase 
activity is inhibited. In a mutant lacking the polymerizing activity of 
DNA polymerase I, exaggerated repair synthesis is not observed, 
and strand rejoining does not occur even if DNA ligase is fully 
activated. In a mutant ¢ polymerizing activity of DNA 


possessing the 
polymerase I but lacking its 5’ yields 3’ exonuclease activity, exag- 


gerated repair synthesis is minimal. After irradiation, DNA polymer- 
ases II and III are capable of carrying out an adenosine 5'-triphos- 
phate-dependent repair synthesis, but rejoining of strand breaks does 
not occur and exaggerated synthesis is not seen whether DNA ligase 
is active or not. results suggest that DNA polymerase I and 
DNA ligase act together to limit repair synthesis after X irradiation 
and that both are necessary in toluene-treated cells for strand rejoin- 
ing. DNA polymerases II and III ——— cannot complete chain 

enzymes does not respond to ligase 


RADIATION EFFECTS ON ANIMALS 


MAN 
REFER ALSO TO CITATION(S) 36318, 36359 


36310 (AD-A—028733) Role of nuclear stars in the light flashes 
observed on Skylab 4. Scientific report no. 3, 1 May 1975—30 Apr 
1976. McNulty, P.J.; Filz, R.C.; Rothwell, P.L. (Emmanuel Coll., 
Boston, Mass. (USA)). May 1976. Contract F19628-73-C-0190. 17p. 
NTIS $3.50. 


t-flash activity when their on gh the portion 
the earth’s inner tra It the South 

Atlantic Anomaly (SAA). Two ap sessions were carried 
out on board Skylab which compare the flash rates with the mea- 
sured flux of Z greater than or equal to 1 particles that would pass 
through the astronaut’s eyes. It was concluded that the flash rates, 
which became as great as 20/minute, were anomalously high. The 
authors explored a number of alternative explanations for the anoma- 
lous flash rates that would be consistent with the accepted SAA flux 
values and the laboratory data on particle induced visual sensations 
and found that, when one includes the effect of nuclear interactions 
in and near the retina which result in star formation (the emission of 
_ neutrons, and alphas from the nucleus in an evapora- 
process), the apparent anomaly is removed. (GRA) 


36311 irradiance of several ultraviolet 
sources, July—September 1976. Nonionizing radiation gt 
cial study. J.K. Environmen 
Aberdeen Proving Ground, Md. (USA)). 
A special study of the optical hazards with the 


ome of five different t ultraviolet sources in 
Toxicology Division of the US Army Environmental Hygiene 
Agency was performed. (Author) (GRA) 


| 
sources. 
being 
dependence is not entirely as expected from nucleic ach rpuon, 
for reasons which need finding. There seem to be clear differences 
between the various factors induced by radiation damage. In particu- 
lar, the induction of lambda has a dose dependence which is marked- 


3724 


36312 (BNWL—2110) REDIQ: a computer program for estimat- 
ing health effects from inhalation and ingestion of radion i 
Strenge, D.L.; Watson, E.C.; Kennedy, W.E. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). Dec 1976. Contract EY- 
76-C-06-1830. 164p. P 08/MF AO1. 

The computer program REDIQ calculates the risk equiv- 
alence of dosage from internally deposited radionuclides to dosage 
from external whole-body irradiation. The calculation gives an esti- 
mate of the microcurie intake per nuclide that would result in a risk 

uivalent to receiving 1 rem of external whole-body irradiation. 
The program allows for internal deposition resulting from either 
inhalation of radioactive aerosols or ingestion of contaminated food. 
The inhalation portion of REDIQ was taken from the computer 
program DACRIN, which uses the models of the respiratory tract 
adopted by the Task Group on Lung Dynamics. REDIQ also uses a 
simple exponential model for retention by an organ of interest, and 
the gastrointestinal tract model of the International Commission on 
Radiological Protection (ICRP). For each nuclide specified, the 
first calculates the radiation dose per microcurie intake by 
inhalation or ingestion to any of 23 organs and tissues. A maximum 
of 10 organs may be specified for any one case. The values for dose 
per microcurie intake are then coupled with relative risk values for 
each organ being considered, to arrive at the estimated intake 
equivalent to 1 rem of external whole-body irradiation. 


36313 (FDA—77-8002, pp 9-13) Development of uv exposure 
Andersen, F.A. (Food and Drug Administration, 
Rockville, MD). Oct 1976. 
From —— on biological effects and measurement of 
(ee ii ville, Maryland, United States of America (USA) 
1976). 
In Symposium on biological effects and measurement of light 


The Bureau of Radiological Health is concerned with ultra- 
violet radiation emitted from common light sources and from 
sources used in medicine and dentistry. In order to ensure a common 
basis for hazard evaluation, the Bureau is proposing that a national 
recommendation for ultraviolet radiation exposure be developed. 
With expressed support from medical practitioners, university re- 
searchers, and industry representatives, the Bureau is proceeding 
with the establishment of an advisory committee of sufficient exper- 
tise to address the several research areas and with the development 
of the administrative support needed. 


(PB—253605) The use of electron linear accelerators in 
medical radiation therapy: physical characteristics. (WSA, Inc., San 
Diego, Calif. (USA). Safety Sciences Div.). Feb 1976. Contract 
PHS-223-74-6211. 114p. NTIS $5.50. 

Supersedes PB—246225. 

The report presents an overview of the physical characteris- 
tics of electron linear accelerators used in medical radiation therapy. 
Particular attention is given to those physical characteristics and 
performance parameters that are related to delivery of a useful, 
properly controlled prescription dose of radiation to the patient or to 
delivery of a potentially harmful dose of radiation to the patient, 
machine operators, or others in the vicinity of the accelerator. The 
purpose of the study, of which this report is a part, was to provide a 
data base which will assist the Bureau of Radiological Health in 
evaluating the need for a performance standard for medical linear 
accelerators and the priority which should be assigned to such a 
standard should one be required. (GRA) 


36315 (PB—253790) Special listing of current cancer research on 
occu carcinogenesis and related studies. (Smithsonian Science 
Information Exchange, Inc., Washington, D.C. (USA). Current 
aa Research Project Analysis Center). 9 Apr 1976. 22p. NTIS 

Included are projects on cancer related to minerals and 
inorganic materials, industrial organic chemicals, occupational radi- 
ation hazards, and other specific occupational hazards as well as 
broad surveys and epidemiological studies of occupational carcino- 
genesis. The listed projects are indexed by research area and by 
investigator. (GRA) 


36316 Leukemia in Hiroshima atomic bomb survivors from 1946 
to 1975. A summary of the findings and recent trends. Ohkita, T. 
(Hiroshima Univ.). pp 77-90 of In Proceedings of the Hiroshima 
University. Hiroshima; Research Inst. for Nuclear Medicine and 
Biology (1976). (In Japanese) 

The findings of studies for the period from 1946 to 1975 on 
the leukemia observed in Hiroshima atomic bomb survivors were 
summarized. In the last five years, 134 cases of death from leukemia 
among Hiroshima citizens were recorded. Of these, 23 cases (17 
acute and 6 chronic types) were atomic bomb survivors exposed 
with 2000 m from the hypocenter. Fifteen of them (65 percent) were 
over 60 years of age. The frequency of chronic lymphocytic leuke- 
mia was still low. Although the risk of leukemia was greatly reduced 
since 1961, and the frequency of chronic granulocytic leukemia, one 
of the most characteristic type of Hiroshima atomic bomb-induced 
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leukemia was also decreased, the death rate of leukemia as a whole 
among survivors exposed within 2000 m or 1500 m from the h 
center was about 3 to 4 times higher than the mean death rate of all 
Japan. Therefore, careful and long-range follow-up surveillance 
should be continued. A brief review was also of relevant 
studies such as the influences of environmental and host factors in 
the epidemiology of leukemia, the incidence of leukemia from chil- 
dren exposed in utero and leukemia in offspring of atomic bomb 
survivors. 


VERTEBRATES 
REFER ALSO TO CITATION(S) 36004, 36298 


36317 (AD-A—030820) Effects on blood pressure and heart rate 
of selective shielding of midline trunk structures in monkeys exposed 
to 1000 rads ©°Co. Topical report. Bruner, A. (Lovelace Foundation 
for Medical Education and Research, Albuquerque, N.Mex. (USA)). 
18 Jun 1976. Contracts DASA01-70-C-0059;DNA001-74-C-0098. 
18p. NTIS $3.50. 

Blood pressure (BP) and heart rate (HR) were monitored in 
three groups of shielded, nonperforming monkeys, and one unshield- 
ed control during and after exposure to 1000 rads Co at 150 rad/ 
min. A narrow, vertically-oriented lead shield was located over 
either the dorsal midline (vertebral column) or laterally just to the 
left or right of midline in the three shielding groups. Purpose was to 
determine if selective shielding of underlying structures (e.g., spinal 
cord, autonomic ganglia, heart, ane, etc.) would alter the postra- 
diation hypotensive response. No differential effects of shielding 
placement on BP or HR were observed, nor did the shielding groups 
differ from the unshielded. Absence of radiosensitive target organs 
implies the hypotensive trigger site is di for example, the 
peripheral vasculature. (Author) (GRA) 


36318 (BNL—22463) Aging and DNA repair capability. Tice, 
R.R. (Brookhaven National Lab., Upton, N.Y. (USA)). 1977. Con- 
tract EY-76-C-02-0016. 7ip. Dep. NTIS $4.50. 

A review of the literature on DNA repair processes in 
relation to aging is presented under the following headings: DNA 
— processes; age-related occurrence of unrepaired DNA lesions; 
DNA repair capability as a function of age; tissue-specific DNA 

ir capability; acceleration of the aging process by — to 
DNA damaging agents; human genetic syndromes; and longevity 
and DNA repair processes. (HLW) 


36319 Fine structure of irradiated mouse heart. Yang, V.V.; 
Stearner, S.P. (Argonne National Lab., IL). pp 184-185 of In Thirty- 
fourth annual meeting, Electron Microscopy Society of America. 
rors G.W. (ed.). Baton Rouge, LA; Claitor’s Publishing Div. 

From 34. Electron Microscopy Society of America annual 

a. 1 eg Beach, Florida, United States of America (USA) (9 
See CONF-760803—. 

Mice were exposed to 240 rad fission neutrons and 788 rad 
gamma rays and killed at intervals up to 18 months later. Electron 
microscope studies of the heart showed abnormal capillaries, degen- 
erating muscle fibers, and other ultrastructural changes. Quantitative 
estimations of myofibrillar and capillary degeneration revealed that 
damage was most severe at 1 to 3 months in both neutron- and 
gamma-irradiated groups. (HLW) 


36320 Late effects of in utero exposure to carcinogens in rats, 
with special reference to postnatal growth and tumorigenesis. Naito, 
Y.; Takizawa, S.; Watanabe, H.; Hirose, F. (Hiroshima Univ.). pp 
126-136 of In Proceedings of the Hiroshima University. Hiroshima; 
Research Inst. for Nuclear Medicine and Biology (1976). (In Japa- 
nese 


The 15th-day pregnant Wistar/Furth rats were irradiated 
with 100 rads of x-ray or fast neutrons (14.1 MeV). Fast neutrons 
were found to be more effective in reducing the number of live- 
births and in retarding the postnatal growth of the offspring than x- 
ray. Among the various organs examined, the brain, uterus, spleen 
and gonads were highly radiosensitive in terms of organ weight. 
Microscopic examination revealed a marked dysplasia of the ovary 
in the fast neutron-irradiated rats. Pre-conception irradiation did not 
cause any deleterious effects on the offspring. No substantial differ- 
ence was noted on the peripheral blood pictures and on the tumor 
incidence in rats born from the irradiated female rats. On the other 
hand, it was noteworthy that N-butylnitrosourea given transplacen- 
tally induced 3 cases of brain tumor. The incidence of leukemia and 
mammary tumor was significantly higher in the irradiated or car- 
cinogen-treated, pregnant rats. 

36321 Fast-neutron irradiation of mouse embryos in the pronucie- 
ar zygote stage: mortality curves and neoplastic diseases in 30-day 
postnatal survivors. Friedberg, W. (Civil Aeromedical Inst., Oklaho- 
ma City); Hanneman, G.D.; Faulkner, D.N.; Neas, B.R.; Cosgrove, 

Biol. Med.; 151: 808- 


G.E. Jr; Darden, E.B. Jr. Proc. Soc. Exp. 
810(1976). 
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sham-irradiated. Those animals at 30 days after 
birth were observed until their natural death. We investigated the 
percentage incidence and mean age at death for each of the principal 
neoplastic diseases seen on postmortem examination and also cumu- 
lative mortality distributions. No statistically significant differences 
were found between irradiated and sham-irradiated mice of the same 


laboratory B. 
e genetic effects of one generation of sperma’ ial x- 

irradiation in rats, by a single dose of 600 r in one experiment and by 
a fractionated dose of 450 r in another, were measured in three 
generations of their descendants. Estimates of dominant lethal muta- 
tion rates, (2 to 3) x 10°‘/gamete/r, from litter size differences 
between irradiated and jated stock were consistent with 

vious estimates from rats and mice. Similar consistency was 
‘ound for estimates of sex-linked recessive mutation rates, (1 to 2) x 
10~* chromosome/r, from male proportions within strains; however, 
when measured in crossbreds the proportion of males was higher in 
the irradiated than in the nonirradiated lines. This inconsistency in 
results is in keeping with the contradictory results reported for 
recessive sex-linked lethal mutation rates in mice. The effects used to 
estimate recessive lethal mutation rates which were unusually hi 
(2 to 14) x 10° */gamete/r, were not significant. Other factors 
could have contributed to the observed effects are postulated. 


36323 Immune competence of splenic lymphocytes following 
graft-vs-host disease in mouse allogeneic radiation chimeras. Urso, P.; 
Gengozian, N. (Oak Ridge Associated Universities, TN). J. Im- 
munol.; 118: No. 2, 657-661(Feb 1977). 
The abnormal immune response of long-term mouse allogen- 

eic chimeras is reflected by qualitative deficiencies in either T or B 
lymphocytes. The present study was undertaken to determine if a 
relationship existed between the severity of graft-vs-host disease 
(GVHD) that these animals had experi and a functional defect 
in either the T or B cell population. The in vitro PFC response of 
chimera spleen cells to s' red blood cells (SRBC) was evaluated 
in the presence of normal T or B lymphocytes 4 to 8 months after 
marrow transplantation and well beyond the GVHD period. In an 
analysis of several different allogeneic radiation chimeras, our results 
showed no relationship between the severity of GVHD experienced 
and the immunologic capacity of either T or B cells. Thus, different 
chimera combinations showing similar degrees of GVHD were 
functionally deficient in one or the other of these two cells types or 
both with no apparent predilection for abnormality in either po 
tion. In examining the quantitative in vitro PFC response to 
RBC by spleen cells from individual chimeras, we found that the 
number of PFC formed was related to the severity of GVHD 

experienced by that animal. A general relationship between —, 
of GVHD and PFC capacity may also exist between chimeras of 
different genetic combinations. However, this relationship is — 
precise since gross exceptions occur. Our results, although 
menting further the qualitative abnormalities in T and/or B ympho 
cytes of radiation chimeras, do not reveal the factor or mec 
by which these cells are made unresponsive. It is suggested that the 
tolerance-inducing mechanism of these animals, whether it be hu- 
moral blocking factors or —— cells, is in some way interfering 
with the collaboration of T and B cells for antibody production. 


RADIONUCLIDE EFFECTS - INTERNAL SOURCE 


MAN 


36324 Computer code (RVRDOS) to calcu- 
late population doses from radioactive liquid effluents and an applica- 
tion to nuclear power reactors on the Mississippi River Basin. Martin, 
J.A. Jr.; Robbins, C.; Nelson, C.B.; Cousins, R.D. Jr.; Culliton, M.A. 
(Environmental Protection Agency, Washington, D.C. (USA). 
Office of Radiation Oct 1976. 82p. Environmental Pro- 
tection Agency, Washington, DC. 
A computer —- RVRDOS has been developed to calcu- 
late population doses to releases of radionuclides into flowing 
streams. Concentrations of the radionuclides downstream take into 
account dilution, decay, and the ingrowth of a daughter product. 
ulation doses to four or; are calculated for drinking water 
fish ingestion pathways. Individual doses due to swimming may 
also be estimated. A ro manual for RVRDOS is incl in 
this report. RVRDOS has been used to calculate ulation doses 
due to releases from nuclear power reactors on the Mississippi River 
Basin during 1973. The data base for these calculations and a 
summary of the calculations are discussed. 


36325 (ORNL-tr—4339) Lines of experimental research in devel- 
oping mathematical models for estimating internal radiation. Badin, 


A.P.; Mar; U.Ya.; Khrushch, V.T. (Institut 
(USSR)). 972. Translation by S.D. 
-86 of SZS—148. (CONF-7206102—1). 7p. Dep. NTIS $3.50. 


WwW question of radiation protec- 
German’ Republie of ER. Germany) (8 Jun 


ot ge material involved with the statistical 
pe lem of modeling internal radiation and the trend 
experimental research dictated by that approach. The content of a 
radioactive isotope in an organ must be viewed as a random function 
for — the ratio of two independent se icon on 
average by probability, corresponds to the ratio of t correspond- 
} amounts of the isotope that have accumulated in the or, 
tenet determines the principle of similarity. Specifically, it 
follows from it that the distribution of the arbitrary amount in the 
organism with multiple tition of the experiment will be subordi- 
nate to a log-normal law md, the vital condition for creating the 


eae: statistical model of the iene a ees a large volume of 
experimental data. uires fection unified rapid 
methods of research. " 


ANIMALS 


36326 bgp te Long-term effects of an intracavitary 
treatment with californium-252 on normal tissue. Sullivan, M.F.; 
Beamer, J.L.; Mahony, T.D.; Cross, F.T.; Lund, J.E.; Endres, 
G.W.R. (Battelle Pacific Northwest Labs., Richland, Wash. (USA)). 
1976. Contract EY-76-C-06-1830; 27p. (CONF- 
761127—6; 
1976), From 5. IAEA PNE tec Austria (Nov 
About one hundred fifty swine were exposed to either 
radium-226 or californium-252 sources in the uterine cervix to deter- 
mine an RBE for both acute and long-term effects. That value for 
early changes in the tissues at risk in the treatment of cervical cancer 
was between 6.2 and 6.8. The incidence of complications increased 
with time after exposure, especially among animals treated with 
282Cf. Analysis of rectal injury showed that ulceration occurred 
uently within a year postexposure at doses between 1600 and 
rad calculated at 2 cm lateral to the source midline. Fat 
necrosis and smooth muscle atrophy, resulting in a local rectal 
stricture, were delayed changes observed in some animals. The 
lower ureter was the site for a greater frequency of complications 
than the GI tract. Ureteral stricture often occurred at doses of 1200 
rad from **Cf and 7000 rad from **Ra. Observation of delayed 
effects in the uterine-cervix in animals held up to 4 years postexpo- 
sure indicate that the RBE for *°*Cf may be increased to a — = pe as 
high as 18, while repair may have even decreased it to about 5.6 in 
the rectum. Fifty swine are still being observed for long-term effects 
after doses above 800 rad from **Cf and 5000 rad from **Ra. 


36327 (UCLA—34P230X1) Chronic irradiation and brain ~- 
opment. Progress report, February 15, 1976—February 15, 1 
Zamenhof, S. (Califernis Univ., Los Angeles (USA)). 15 Feb OTE 
Contract EY-76-S-03-0034-230. 14p. P 01;MF 
Tritiated water (7HOH) ingested by the female rats in the 
fot as low as 3 wCi/ml drinking water (69 wCi/day) produced 
ificant reases in body weight, cerebral weight, cere- 
rem (cell number), and cerebral protein, of the at 
birth. These effects of such a low dose on fetal brain deve .- 
were not demonstrated before. Administration of "HOH 
mating (and during pre, cy) seemed to be necessary for this 
damage; a disturbance of ovarian maturation is implicated. Chronic 
rene my of *HOH until birth of F2 generation did not result in 
e in F2 than in F,; high mortality and a selection of 
individuals suceptible to radiation may be implicated. 


uptake of radioactive particles and 

Gerber, H.; Cottier, H . Adv. Exp. Med. Biol, 66: 33- 
1976). 


Making use of the fact that the avian bursa is uniquely 
equiped for uptake, degradation and “fall of iculate matter 
from the cloacal lumen, we administered perorally or via 
the cloaca to cause radiotoxic damage to eos bursal tissue. This 
resulted in an involution of the follicles, reduction of the lym hoevte 
mass, predominance of small lymphoid cells in the aati 
compared to controls, disa) of tuft epithelia, formation of a a 
subepithelial fibrous pd in many follicles and impairment or an 
almost complete loss of the capacity of the bursa to take up particu- 
late matter. Concomitant with these changes was a reduction in the 
concentration of serum IgG. 
to the immunologic contact role of the bursa. 


NUCLIDE KINETICS AND TOXICOLOGY 


MAN 
REFER ALSO TO CITATION(S) 36171 


Pe BIOMEDICAL SCIENCES, APPLIED STUDIES 3725 
Mouse embryos in the pronuclear zygote stage were either V.L; 
ziki, 
pp 81 
tion; 
sex. 
36322 Genetic effects of acute spermatogonial x-irradiation of the 


ANIMALS 
REFER ALSO TO CITATION(S) 36170, 36171, 36172, 36267 


PLANTS 
REFER ALSO TO CITATION(S) 36170, 36171, 36172 


36329 (PB—254029) Parameters for estimating the uptake of 
transuranic elements by terrestrial plants. Final technical note. Bern- 
hardt, D.E.; Eadie, G.G. (Environmental Protection Agency, Las 
Vegas, Nev. (USA). Office of Radiation Programs). Mar 1976. 37p. 
(ORP/LV—76-2). NTIS $4.00. 

The report summarizes information from the literature con- 
cerning parameters which can be used to estimate the transport of 
transuranic elements through plants to man. Plant uptake results 
from root uptake and deposition of contamination on above-ground 
surface areas of the plant. Deposition on plant surfaces occurs from 
both the initial contamination cloud and resuspension of contaminat- 
ed soil. Generally, a deposition interceptor factor (pCi on vegetation 
per unit area subtended by the vegetation, per pCi per unit area of 
ground) of about 0.2 is indicated. A weathering half-life of about 30 
days for time periods of about a week after deposition is suggested. 
Plant uptake parameters generally range from 0.000001 to 0.001; 
however, some data has been extrapolated to estimate a long-term 
uptake (20 years) of 0.3. (GRA) 


MICROORGANISMS 


Microprobe of ©Co uptake in sand microcosm. 
Draggan, S. (Oak Ridge National Lab., TN). Xenobiotica; 6: No. 9, 
557-563(1976). 

Microprobe analysis of fungal micro-communities in simple 
soil microcosms demonstrated the presence of several nutrient ele- 
ments (Ca, K, P, S), and immobilization of the fission product Co 
in fungal spores. The importance of soil microbes in element cycling 
is discussed. The utility of the electron microprobe in providing 
estimates of elements in microbes and their is 
evaluated. 


THERMAL EFFECTS 


MICROORGANISMS 
REFER ALSO TO CITATION(S) 36280 


PLANTS 
REFER ALSO TO CITATION(S) 36344 


INVERTEBRATES 
REFER ALSO TO CITATION(S) 36350 


36331 Correlations between temperature effects on behavior in 
Aplysia and firing patterns of identified neutrons. Moffett, S.; Wach- 
tel, H. (Duke Univ., Durham, NC). Mar. Behav. Physiol.; 4: No. 1, 
61-74(1976). 

During recovery from short-term exposure to a temperature 
which produced cold inactivation, facets of Aplysia’s behavioral 
repertoire reappear in the following sequence: local reflexes reap- 
pear first (4 to 5°C), general withdrawal reflexes involving responses 
of unstimulated regions reap next (7 to 9°C), and coordinated 
whole animal responses such as locomotion are recovered ui 
further warming (9 to 11°C). Intracellular recordings from identi 
neurons in the abdominal ganglion showed that the cells have 
characteristic temperature ranges in which they are active. Compari- 
sons of behavioral responses and the thermal sensitivity of central 
neurons suggest that local withdrawal reflexes can be elicited at a 
temperature below the thermal cut-off for central neuronal activity. 
Recovery of general withdrawal behaviors correlated well with the 
onset of responsiveness of motoneurons in the gill-withdrawal path- 
way. Whole animal behavior could be elicited at temperatures at 
which the nervous system showed a higher general level of activity 
and bursting pacemakers had become active. 


VERTEBRATES 


36332 Tem acclimation and 
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perature oxygen-binding properties of 
blood and multiple haemoglobins of rainbow trout. Weber, R.E.; 
Wood, S.C.; Lomholt, J.P. (Univ. of Aarhus, Denmark). J. Exp. 
Biol.; 65: No. 2, 333-345(Oct 1976). 

Acclimation of rainbow trout to 5, 15 and 22°C for periods 
exceeding 4 months had no significant effect on the oxygen affinity 
of whole blood or on the concentration of ATP, which is the main 
organic phosphate in red cells. Slight differences were, however, 
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found in the oxygenation ies of the hemolysates, which 
correlate with changes in the relative concentration of the multiple 
hemoglobins. The oxygen-binding properties of the main 

bin com ts account for the observed differences in the hemoly- 
sates. possible thermoacclimatory significance of changes in 
hemoglobin multiplicity and co-factor concentrations is discussed. 


CHEMICALS METABOLISM AND TOXICITY 
REFER ALSO TO CITATION(S) 35424, 36144 


CELLS 


36333 Cell volume growth after cell cycle block with chemothera- 
peutic agents. Ross, D.W. (Univ. of California, Berkeley). Cell Tissue 
Kinet.; 9: No. 4, 379-387(Jul 1976). 

The effects of various chemotherapeutic agents on the 
volume of Chinese hamster V79 fibroblasts and murine lymphoma 
L5178Y cells were studied by electronic volume troscopy. Cells 
arrested in the division cycle by a chemotherapeutic block continued 
to grow in volume resulting in abnormally large cells unable to 
reduce their volume by cell division. This was observed in cells 
treated with colcemid, vinblastine, excess thymidine, hydroxyurea, 
ARA-C, 5-fluorouracil, actinomycin-D and bleomycin, but not with 
puromycin or cycloheximide. Increase in cell volume of blocked 
cells was correlated with a decrease in cell survival as measured by 
clonogenic ability. The results suggest the possibility of volume 
spectroscopy for a rapid in vitro test to determine tumor sensitivity 
to chemotherapeutic agents and the in vivo monitoring of response 
to chemo! . Mechanisms for increased cell kill by a second 
agent acting selectively on enlarged cells are considered. 


36334 Immunologically specific cytolytic activity induced in long- 
term mixed leukocyte culture cells by Concanavalin A. Tartof, D.; 
7D F.W. (Univ. of Chicago). J. Immunol.; 118: No. 1, 35-42(Jan 
1977). 

Stimulation of cells from long-term primary mixed leukoc 
culture (MLC) with Con A resulted in the generation of CTL 
activity a in magnitude to that induced by reexposure of 
the cells to original stimulating cellular antigen. CTL generated 
by stimulation of long-term MLC cells with Con A had lytic activity 
specific for the original stimulating alloantigen used in primary 
MLC. The — of stimulation of long-term MLC cells with Con 
A differed from that of restimulation with alloantigen in that there 
was no detectable CTL activity the first 24 hr after Con A stimula- 
tion and the peak lytic activity occurred later. Unlike restimulation 
with alloantigen early lytic activity after Con A stimulation was 
dependent on DNA synthesis. PHA also proved to be an effective 
agent for stimulating cytolytic activity in long-term MLC cells. The 
response to PHA was comparable in magnitude to that generated by 
Con A. Stimulation of long-term MLC cells with T cell mitogens 
gave decreased cell recoveries relative to restimulation with alloanti- 
gen; however, the lytic activity per cells recovered was generally 
greater in the mitogen-stimulated cultures. 


spleen cells to .. 
J.M.; Weigle, W.O. (Scripps Clinic and Research Foundation, La 
Jolla, CA). J. Immunol.; 118: No. 1, 274-281(Jan 1977). 

Lymphoid cells obtained from the C3H/HeJ mouse strain 
respond abnormally to lipopolysaccharides (LPS) in vitro, as shown 
by the fact that they are unable to make a mitogenic response to 
— preparations and make only a low mitogenic response to 


potent hydrase inhibitor, 1,1,1-trichloro-2,3-pro- 
), enhanced the tumor-initiati ability of 

a}pyrene (BP) and 3-methylcholanthrene (MCA) but had no 
effect on 9,10-dimethyl-1,2-anthracene (DMBA) initiation in a two- 
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36335 Immunologic properties of bacterial lipopolysaccharide 
(LPS). IV. Cellular basis of the unresponsiveness of C3H/HeJ mouse 
substrain, the C3H/St, are highly responsive to both types of LPS 
preparations. Experiments were carried out to determine the cellular 
basis of these genetically determined LPS response differences. This 
question was approached by studying the mitogenic response to LPS 
in cultures containing mixtures of various combinations of B cells, T 
cells, and macrophages from C3H/HeJ and C3H/St mice. The 
results obtained indicate that the defect in the C3H/HeJ mouse 
strain that limits its responsiveness to positive LPS and which 
renders it totally unresponsive to negative LPS appears to be an 
intrinsic defect in the capacity of B cells to react to the mitogenic 
stimulus of LPS. 

fC 36336 Effect of trichloropropene oxide on the ability of polyaro- 
matic hydrocarbons and their K-region” oxides to initiate skin tumors 
in mice and to bind to DNA in vitro. Berry, D.L.; Slaga, T.J.; Viaje, 
A.; Wilson, N.M.; DiGiovanni, J.; Juchau, M.R.; Selkirk, J.K. (Oak 
— National Lab., TN). J. Natl. Cancer Inst.; 58: No. 4, 1051- 
105 
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Charles River CD-1 mice. 
IBA) was 
PO. The 


O-stage system i 

region epoxides of BP, DMBA, and MCA were weak tumor initia- 
tors when compared to the parent compounds. TCPO only vd 
increased or had no effect on the tumor-initi activity 0! 

above epoxides. Pretreatment with Croton oil 1 fous peor to 
initiation with BP-4,5-epoxide also slightly enhanced the tumorigenic 
response in mouse skin. DBA-5,6-epoxide, when tested as a complete 
carcinogen at high doses (1 mg daily/10 days), was found to be a 
weak carcinogen but with activity comparable to that of DBA. 
covalent binding the above parent polycyclic hydrocarbons to 


36337 effects of n-alkanes and ultraviolet light on 
E.; Nord, P.J. (Univ. of Cincinnati, OH). J. Nati. 
A comparison was ° ects 
applications to mice of three n-paraffins (n-decane, n-dodecane, and 
n-tetradecane) on the carcino; a so potential of uv light at three 
SS, regions: 254 nm, 290-320 nm, and greater 350 nm. 
All three n-alkanes had a cocarcinogenic effect at 254 nm, whereas 
wavelen longer nm, considered noncarcino- 
or n-tetradecane. 


PLANTS 
REFER ALSO TO CITATION(S) 33736, 33737, 36146, 36196, 36260 


36338 Oxides of nitrogen as phytotoxic air pollutants. MacLean, 
D.C. Staub-Reinhalt. Luft; 35: No. 5, 205-210(1975). (In German). 
a Se of nitrogen oxides on vegetation are re- 

rts that relate nitrogen oxide effects to known concen- 
durations of exposure are emphasized. A discussion of 

SA, Japan, ond Gn of 
Germany indicated that all of these standards should provide reason- 


damage. In addition, these standards would protect pla 
photochemical oxidants resulting from reactions involving 


. Photochemical smog 
. The effects of air pollution on 
air pollution. 


ioxide, automobile exhaust, and nitrogen dioxide were stud- 

. The effect of ethylene on mo and Prunus mume and 

were also studied. Rice 
plant was used as an indicator of ozone. 


36343 Effects of sulfur dioxide on terrestrial vegetation. Knabe, 
W. Ambio; 5: No. SS a (In German). 
Gaseous si xide affects vegetation in the environs of 


po 
in reversible changes and later in irreversible ones, until a break- 
down of the system occurs. Various functions of ecosystems, e.g., 
crop production and erosion control, are affected at different con- 
centrations. Maximum concentrations of 0.05, 0.08, and 0.12 
SO.2/m* (annual means) are sufficient to protect most-sensitive, 
less-sensitive plant species, respectively, in Germany. 


illumination, and nitrogen 

Ferguson, R.L. (National Marine Fisheries, Beaufort, NC); Collier, 
A.; Metter, D.A. Chesapeake Sci; 17: No. 3, 148-158(Sep 1976). 
Exponential phase division rate of Thalassiosira pseudonana 
Hasle and Heimdal clone 3H was studied in response to illumination 
intensity, day length, temperature, and ~- ey and concen- 
trations. An apparatus is described for factorial experi- 
ments at three temperatures using cychi of varied 

intensity. Population density was measured without subsampli 

using nephelometry calibrated with direct cell counts in 
cultures. Cell division rates were computed by regression analysis of 
= densities during exponential growth. Ex; tial phase 
division rate was pro 
saturation intensity was same with 12 or 24 hours of light per 
day. However, exponential phase was abbreviated under the more 
discontinuous Seoteion and ultimate cell yield was 
achieved by growth occurring during the phase of decreasing rela- 
tive growth rate. We observed an optimal tem range which 
always included 21 C but which varied in size with illumination 
intensity and with ni source and concentration. Growth rate 
was affected by interactions among illumination intensity, tempera- 
ture and nitrogen sources and concentrations. Under continuous 
nitrogen sources in the growth 
um. 


INVERTEBRATES 
REFER ALSO TO CITATION(S) 36211 


36345 (AD-A—031067) fmm 9 of TNT wastewater (pink 
water) to organisms. Annual report, 15 Apr—31 Dec 1975. 
Liu, D.H.W.; Spanggord, R.J.; Bailey, H.C. (Stanford Research 
Inst., Menlo Park, re (USA)). Jan 1976. Contract DAMD17-75- 
C-5056. 29p. NTIS 

TNT and 2,4-DNT and three types of TNT wastewater from the 
Joliet Army Ammunition Plant to the fathead minnow (Pimephales 
promelas) and the aquatic invertebrate hnia magna. The toxicii 
tests were cond on materials that been adjusted to pH 5, 7, 
and 9.4 and exposed to ultraviolet light. All tests were conducted 
under static conditions without aeration. The pH of the material 
during irradiation had little effect on its toxicity. Ultraviolet irradia- 
DNT reduced their toxicity. ‘The acute toxi alpha-TNT and 2,4 


lyzed ac ueous solutions of alpha-TNT and 2,4-DNT was also deter- 
Che fractions were more toxic than the aqueous 
magna were 


wastewater. The 
mA) to 2,4-DNT, but the latter 


Lead enrichment in shells of a edulis, Sturesson, U. 
5: No. 5-6, 253-256(1976). 


The enrichment of lead in the shells of Mytilus edulis has 
been studied. The animals were bred in tanks with seawater, spi 
with lead at concentrations of 0, 0.02, 0.10 and 0.50 pg Pb/g 


Ps BIOMEDICAL SCIENCES, APPLIED STUDIES 3727 
stage system of tumorigenesis in female was signi tt and was found to present a real danger to humans 
The tumor-initiating ability of dibenz[ through the food chain. 
decreased by prior topical treatment wi 
tumor latency period of BP and MCA was decreased by TCPO but 36342 Studies on circulation of pollutants in ecosystem of agri- 
had no effect on DMBA or DBA. Topical treatment with 10 umoles culture, forestry, and fishery, and on living index of pollutants. Subth- 
eme II. Tolerance limit of living index in environment of agriculture 
forestry, and fishers, and the utilization of living index on land. PPM; 
6: No. 8, 86-88(Aug 1975). (In ane. 
Damage to microbes, lichens, mosses, herbs, trees, insects, 
and small animals was studied as a index of pollution. A tolerance 
sources, in = areas Or On __ _ sites even at a 
distance. Cells, plant organisms and ecosystems react in similar ways. 
Small quantities of the gas can be absorbed without harm and 
36344 Growth of Thalassiosira Hasle and 
plan 
from 
NOs. 
36339 Cadmium, lead, and zinc content of fruits and vegetables 
from gardens in an industrial region. Rfeilsticker, K.; Markard, C. Z. 
Lebensm.-Untersuch. -Forsch.; 158: No. 3, 129-136(1975). (In 
German). 
The cadmium, lead, and zinc contents in 136 samples of fruit 
and vegetables were taken from gardens in Dortmund in 1973 and 
were analyzed by mineralization. Five percent of the samples con- 
tained more cadmium, 13 percent more lead and zinc than the 
proposed limits for these minerals. Based on average cadmium, lead, 
and zinc concentrations in fruit and vegetables, and an average per 
—- consumption of 160 g of vegetables and 280 g of fruit per day, 
0.017 mg Cd, 0.238 mg Pb and 2.05 mg Zn per day and per capita 
would be ingested if only consumed. 
36340 Plants and urban environment. Sato, H. Seikatsu Eisei; 19: 
No. 1, 31-39(1975). (In Japanese). 
The effects of the urban environment on plants were consid- 
ered in terms of temperature, soil moisture, light conditions, pH, 
aeration, available nourishment, amount of parasitic worms, and 
toxic substances in air. The effects of air pollution were related to 
sulfur dioxide and the water-soluble sulfur in plants, the pH of rain, 
and the content of hea 
was also related to p 
plants also indicated the 
36341 Positive and negative effects of nitrogen compounds on 
plants in the vicinity of a fertilizer factory. Scholl, G. Staub-Reinhalt. 
Luft; 35: No. 5, 201-205(May 1975). (In German). 
At a distance of 300 m from a fertilizer plant, various grains 
and fodder plants, as well as spinach, string beans, and peas, were 
grown consecutively over a period of several years to determine the 
effects of various concentrations of nitrogen compounds emitted by 
a fertilizer plant on the cultivations. Injuries that were similar to 
those observed in fumigation experiments with a dioxide 
were observed in the leaves of the experimental plants. In relatively 
concentrations, pollutants containing nitrogen were as toxic as 
sulfur dioxide. Lower concentrations had a positive stimulatory 
effect and increased —— —_—. Legumes were the most 
sensitive to nitrogen pollutants. uction of chlorophyll was re- 
duced in lupine and Aiexandrine clover, although no visible injuries 
were observed. Nodule development of the lupine was aay 
restricted. The contamination of food and fodder plants by nitrates 
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seawater. The shells were fractioned into peri calcitic and 
calcitic/aragonitic calcium carbonate intercrystalline organic 


matrix. The samples were analyzed with the differential pulse anodic 
stripping technique (DPAS). All of the examined fractions were 
found to concentrate lead; the hi 
parts of the periostracum and in 
ate. 


values were found in older 
newly formed calcium carbon- 


36347 Long-term lead accumulation in abalone (Haliotis spp.) fed 
on lead-treated brown algae (Egregia laevigata). Stewart, J.; Schulz- 
Baldes, M. (Scripps Inst. of Oceanography, La Jolla, CA). Mar. 
Biol.; 36: No. 1, 19-24(1976). 

In this study we assessed the amount of lead accumulated in 
the body of a grazing mollusc by transfer from its algal food in 
laboratory —— and compared these results with the 
amounts found in naturally occurring molluscs and seaweed. Near 
La Jolla, California (USA), where the concentration of lead in 
seawater is probably less than 0.08 MB 1-1, most of the naturally 
occurring Egregia laevigata contains less than 0.4 wg Pb g™' wet 
weight. The total body masses, without shells, of juvenile iotis 
rufescens fed on this seaweed for 3 to 6 months showed similar 
concentrations. When, however, E. laevigata is placed for 1 to 6 
days in seawater to which lead has been added (0.1 or 1.0 mg 17*) 
both the seaweed and the abalone subsequently fed with it accumu- 
late proportionally larger amounts of lead. After 6 months, young 
abalone fed on E. laevigata pretreated with 1.0 mg Pb 1~' accumu- 
lated up to 21 pg Pb g™' wet weight. This amount of lead had no 
apparent consequences on the growth or activity of the molluscs. 
Analyses of 6 different organs from adult abalone showed that the 
lead was selectively concentrated in the digestive gland. In the foot 
(muscle tissue), which is the part no ly consumed by humans, 
only negligible amounts were found. 


36348 Uptake of copper by the polychaete Cirriformia spirabran- 
cha in the presence of dissolved yellow organic matter of natural 
origin. Milanovich, F.P.; Spies, R.; Guram, M.S.; Sykes, E.E. (Law- 
rence Livermore Lab., CA). Estuarine Coastal Mar. Sci.; 4: 585- 


toxicity of copper to the marine worm Cirriformia spira- 
bracha was investigated and its accumulation in the tissues was 
determined. Dissolved yellow organics (yellow substance) were 
shown to have no effect on the rate of copper uptake by the worms 
in seawater media. Discussions as to the possible implication of these 
results are presented. 


36349 Effects of phenol on clams. Fries, C.; Tripp, M.R. (Univ. 
of Delaware, Newark). Mar. Fish. Rev.; 38: No. 10, 10-11(Oct 1976). 
Mercenaria mercenaria, were collected from Reho- 
both Bay, Delaware, and exposed to varying concentrations of 
ers After 24 hrs microscopic examinations of tissues were made. 
pithelia were intact and free of cell —— in control animals. Gill 
and — tract epithelia were damaged by phenol at concentra- 
tions of 1 ppM or greater. (HLW) 


36350 Control of insects with fumigants at low temperatures: 
toxicity of mixtures of methyl bromide and acrylonitrile to three 
species of insects. Bond, E.J.; Buckland, C.T. (Research Inst., 
London, Ont.). J. Econ. Entomol.; 69: No. 6, 725-727(15 Dec 1976). 

Acrylonitrile can be mixed with methyl bromide to increase 
toxicity so that the quantity of methyl bromide required for control 
of Sitophilus granarius (L.), Tenebrio molitor L., and Tribolium 
confusum Jacquelin duval is reduced by one half. Mixtures of methyl 
bromide and acrylonitrile are i ly more effective at low 
temperatures than methyl bromide alone. 


VERTEBRATES 
REFER ALSO TO CITATION(S) 36345 


36351 (PB—253780) Toxicity of chlorinated power plant con- 
denser cooling waters to fish. Final report. Basch, R.E.; Truchan, J.G. 
(Michigan Dept. of Natural Resources, Lansing (USA). Water Re- 
sources Commission). Apr 1976. 116p. NTIS $5.50. 

Studies were conducted during 1972 at five Michigan power 
plants in which caged brown trout (Salmo trutta) and fathead 
minnows (Pimephales promelas) were held for 96 hr in the intake 
and condenser cooling water discharge channels and in condenser 
cooling water dechlorinated with sodium thiosulfate. Total residual 
chlorine levels as low as 0.05 mg/liter were lethal to brown trout 
below four of the five plants. Total residual chlorine concentrations 
lethal to 50 percent of the caged brown trout at two plants averaged 
from 0.02 to 0.18 mg/liter during the chlorination periods. Fathead 
minnow deaths in all studies could not be attributed to the total 
residual chlorine. The inconsistent results may be related to interac- 
tions between chlorine, temperature, and dissolved oxygen satura- 
tion in the discharge channel. (GRA) 


36352 Models of carcinogenesis as an from mitotic inhibi- 
tors. Bell, G.I. (Los Alamos Scientific Lab., NM). Science; 192: 569- 
572(7 May 1976). 


ERA VOL. 5-2, NO. 14 


and expected times for reaching a critical clone size are given. 
Patterns of proliferation will on whether the inhibitor con- 
centration is locally or s ically determined. 


MAN 
REFER ALSO TO CITATION(S) 36115, 36116, 36117, 36122, 36341 


36353 (LBL—5615) Kinetics of the trace-element chromium (III) 
in the human body. Lim, T.H. (California Univ., Berkeley (USA). 
Lab.). 1977. Contract W-7405-ENG-48. 112p. P 


Thesis. 

Kinetic studies of the trace-element chromium (III) in humans 
were carried out using analysis of digital data acquired by a scinti- 
graphic data analyzer from a whole-body gamma-ray scintillation 
scanner, and from whole-body counts and plasma clearance data. 
These analyses were performed in vivo after intravenous administra- 
tion of *'CrCls to normal subjects and to patients suffering from 
hemochromatosis. id and slow uptake as well as clearance of 
chromium (III) were detected, primarily in the liver, spleen, adipose 
and muscle tissues and some in bone. A pecans d 30 percent of 
the injected whole-body radiochromium u T) was cleared within one 
day, and approximately 80 percent of the plasma radiochromium 
(IID) was cleared within the same period. 


36354 Consideration on CO poisoning during pregnancy and mi- 
crocephalic child. Nishimura, H. Senten Ijo; 14: No. 1, 41-46(1974). 
(in Japencee). 

Considerations necessary to establish the possible relationship 
between the birth of a microcephalic boy and carbon monoxide 
intoxication of the mother during her third month of pregnancy are 
reviewed. The following areas for investigation are suggested: a 
review of the child’s genetic background and the mother’s history; 
studies of factors contributing to microcephaly, including related 
animal experiments; the examination of case reports on CO intoxica- 
tion during pregnancy with special reference to types of anomalies 
manifested in the offspring; a determination of the critical period for 
induced microcephaly; including studies on radiation-induced micro- 
cephaly; and possible teratogenic effects of other concurrent envi- 
ronmental influences such as emotional shock and medical treatment 
during pregnancy. 


36355 Recent trend in the research on human health effects of air 
pollution. Tsunoda, H. Jwate Igaku Zasshi; 26: No. 5, 516-522(Oct 
1974). (In Japanese). 

The i state of air pollution in Japan is outlined with 
respect to major air pollutants; and the health effects of sulfur 
dioxide reviewed in relation to the amendment of the air quality 
standard from 0.06 to 0.04 ppM daily average value. The itive 
health effects of SO. and nitrogen dioxide are also described. Long- 
term exposure to NO: at low concentrations causes hyperplastic foci 


_ due to the proliferation of bronchiolar epithelial cells, suggesting a 


relationship between NO: in air and lung tumorigenesis. effects 
of suspended particulates and carbon monoxide and differences 
between symptoms resulting from Japanese photochemical oxidants 
versus those in Los Angeles are described along with proposed 
criteria. The accumulation of airborne fluorides in agricultural crops 
is compared to its minute concentration in air. 

36356 Acid precipitation: effects of sulfur dioxide and sulfate 
aerosol on human health. Coffin, D.L.; Knelson, J.H. Ambio; 
5: No. 5-6, 239-242(1976). 

While human health impairment has been attributed to pollu- 
tion by sulfur dioxide (SO2), data from inhalation studies in animals 
show that its oxidation products are more irritating. Population 
surveys in which sus led sulfate was a co-variant su 
certain health parameters are associated more strongly wi 
than with SO2. Recent work with biological models indicate that the 
sulfates and sulfuric acid act on the lung — the release of 
histamine and the degree of release is related to specific cation 
present. Attention should be given to sulfates and specific cations in 
36357 Toxicity of methylmercury in man: dose-response relation- 
ships in adult populations. Clarkson, T.W.; Marsh, D.O. pp 246-261 
of In Effects and dose-response relationships of toxic metals. Nord- 
ca (ed.). Amsterdam; Elsevier Scientific Publishing Co. 


During the winter of 1971-72 over 6000 cases of methylmer- 
cury poisoning were admitted to hospitals in Iraq. The average 

ity was 7 percent. The outbreak was caused by consumption 
of bread prepared from wheat treated with a methylmercury i 
which symptoms of poisoning appeared. Data are presented on the 
relationship between the concentration of total mercury in the blood 


Diffusible mitotic inhibitors are assumed to govern prolifera- 
tion of normal cells. Cancer cells may escape regulation by failing to 
either _ or secrete inhibitors. In the latter case, — 
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more sensitive to damage life. Dose- 
fiw) relationships of the different populations are discussed. 


OTHER ENVIRONMENTAL POLLUTANT 
EFFECTS 


36358 Laser-protection eyewear: an evaluation 
procedure. Interim report Feb 1974—Dec 1975. Fodor, W.J. (School 
of Aerospace Medicine, Brooks AFB, Tex. (USA)). May 1976. 16p. 
NTIS $3.50. 

. This program incl a battery of optical tests before 
and ‘weathering’ the test item under standard conditions. 
Unique aspects of the evaluation are a ay | — test 
and pay as ns 7 tests. Guidelines for interpreting the test 
results are ussed. (Author) (GRA) 


36359 a Symposium on biological effects and 
measurement of light sources. Hazzard, D.G. (ed.). (Bureau of Radio- 
logical Health, Rockville, Md. (USA)). Oct 1976. 265p. (CONF- 
760391—). GPO. 

From Symposium on bi ical effects and measurement of 
it sources; Rockville, Maryland, United States of America (USA) 


ligh 
(25 Mar 1976). 

Separate abstracts were prepared for 17 papers presented at 
the conference. An additional five papers were presented on various 
aspects of biological effects of light sources. (HLW) 


37-45) Retinal sensitivity to damage 
®. T. Jr., Mueller, H.A.; Clarke, 
A.M. (Virginia Commonwealth Univ., Richmond). Oct 1976. 

From Fp ar on biological effects and measurement of 
light sources; Rockville, Maryland, United States of America (USA) 
(25 Mar 1976). 

In Symposium on biological effects and measurement of light 


sources. 
Within the spectral 400 to 1400 nm there are three 
types of retinal damage: non-linear effects from picosecond and 
nanosecond pulses; thermal effects for pulses in the range microse- 
conds to seconds and for cw exposure to wavelengths above ap- 
proximately 500 nm; and photochemical effects for | term pt 
sure to wavelen face approximately 500 nm. 
photochemical effects are not mutually exclusive but amen in 
the visible spectrum. The rhesus monkey retina has been exposed for 
times of 1, 16, 100 and 1000 s to eight monochromatic laser lines 
extending from 1064 nm to 441.6 nm. Threshold lesions from 1064 
nm exposures are purely thermal in type, while lesions from 441.6 


hermal and photochemical effects contribute to 

the lesion. The irradiance on the retina required to produce a 

threshold lesion is 800 times less for 441.6 nm than for 1064 nm. 

Recent data indicate that the threshold irradiance is even lower for 

10,000 s exposures to blue light. These results help explain solar 

retinitis and emphasize that the retina is more sensitive to the short 
wavelengths than hitherto suspected. 


36361 (FDA—77-8002, pp 75-80) Activities in laser regulations. 
g Administration, Rockville, MD). 

From S ium on effects and measurement of 
light sources; Roc 


i ville, Marylands United States of America (USA) 
(25 Mar 1976). 


In Symposium on biological effects and measurement of light 
sources. 

Some topics discussed are as follows: availability of measure- 
ment and calibration equipment; C-series calorimeters; calibration by 
use of heater coils; comparisons with the National Bureau of Stan- 
dards; temperature response studies; and laser performance studies. 
(HLW) 

36362 (FDA—77-8002, pp 
study. Envall, K.R. (Food and 
MD). Oct 1976. 

From Sym biological effects measurement 


Mar 1976) 
In Symposium on biological effects and measurement of light 


87-90) Laser protective eyewear 
Drug Administration, Rockville, 


36363 (SAND—77-0211) Theoretical approach to the effects of 
extremely low freqency electromagnetic fiels on Physarum polycepha- 
lum. Wayland, J.R. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
Mar 1977. Contract EY-76-C-04-0789. 20p. P 02;MF A01. 

Absolute reaction rate theory is applied to explain the in- 
creased time between successive synchronous mitotic division of the 
slime mold | nena polycephalum when exposed to extremely low 
frequency electromagnetic fields. By ignoring the transition period 
from the normal (control) mitotic cycle to the lengthened mitotic 
cycle of exposed P. polycephalum, the change in the activation 
energy is established. This activation energy is in the range of 
enzyme-catalyzed reactions. The influence of changing frequency on 
the above transition period is considered to complete the model. 


HEALTH AND SAFETY 


(ERDA—77-38) yy a safety management program 
G Idaho, Inc., Idaho Falls (USA); 
Energy Research and Development Administration, Idaho Falls, 
Idaho (USA). Idaho Operations Office). Mar 1977. Contract EY-76- 
C-07-1570. 14p. 02/MF A0O1. 

ERDA’s System Safety Development Center (SSDC) is lo- 
cated at the Idaho National Engineering Laboratory under the EG 
and G Idaho, Inc., contract administered by the Idaho Operations 
Office. The SSDC ‘performs a variety of tasks for ERDA's Division 
of Safety, Standards, and Compliance, for the purpose of improve- 
ment and application of safety program elements. among 
these tasks are development and demonstration of new methodolo- 
gies, training, consultation, and technical writing. This information 
package (ERDA 77-38) is an — of the later task, aimed at 
communicating to a general audience the nature and purpose of 
major features of the Management Oversight and Risk Tree 
(MORT) program. The SSDC also originates a guideline series of 
monographs (the ERDA 76-45 series) for individuals who desire 
more specific explanations of the MORT program. 


36365 (Y/JA—126) Fire in building 9201-5 east machine 
DeMonbrun, J.R. (Oak Ridge Y-12 Plant, Tenn. (USA)). Jan 1 
Contract W-7405-ENG-26. 9p. P 02;MF AO1. 

On the morning of October 27, 1976, a fire occurred in the 
hood exhaust system of the Building 9201-5 East Machine Shop, Y- 
12 Plant. At 9:33 am an alarm was received over the Plant Gamewell 
Fire Alarm System and the Plant Monitoring System that the 
sprinkler system in the hood exhaust ductwork had actuated. At 9:34 
am a second alarm was received that the hood exhaust filter-bank 
sprinkler system had actuated. The Plant Emergency Squad re- 

to the alarms and observed that the East Machine Shop area 

was full of smoke. Plant Emergency Squad members entered the 
shop with protective clothing and self-sustaining air masks and 
extinguished a fire on a cutting machine air-exhaust flexible duct. 
They ascertained that no one was in the =o. = 
damn that the duct serving the machine lathes was extremely 
hot. Plant Emergency Squad members opened the duct with a fire 
axe and cooled it with carbon dioxide. Damage was limited to five 
flexible exhaust ducts, burning of paint off the metal duct, a hole in 
the main header, and the need to replace the activated sprinkler 
heads. The shop was returned to normal work on the 3:00 pm shift, 
October 29. Monetary damage was estimated at less than $5,000. As 
a result of investigations, the following remedial actions were recom- 
mended: Initiate a program to inspect and clean duct systems rou- 
tinely. This program should be formalized and the results document- 
ed. Responsibilities should be assigned with a definite understanding 
between the operating and service organizations. A review should be 
made of the ventilation requirements and machining practices with 
the objective of avoiding the pick up of burning chips into duct 
systems. 


GEOSCIENCES 


GEOLOGY AND HYDROLOGY 
REFER ALSO TO CITATION(S) 33812, 35724 


Pe HEALTH AND SAFETY 3729 
and the amount of mercury ingested. Data are also reported on 88 Some topics discussed are as follows: development of stan- 
Korean fishermen based in American Samoa and 45 Samoan cannery dards and recommendations for protective eyewear; long-term reli- 
workers. The average poet that the men worked on the tuna boats ability of protective features; structural changes in lens and frame 
was 5.6 years. The fish diet was the source of the methylmercury. materials during testing; manufacturers’ labeling practices; and the 
Histograms are presented to show distribution of methylmercury in interagency agreement with Brooks Air Force Base to determine the 
blood and in hair of fishermen and cannery workers. An outbreak in critical optical parameters and methods by which laser protective 
Japan indicated that 21 infants were born with severe damage to the eyewear can be uniformly tested and labeled by manufacturers to 
sources. 
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36366 (ORNL/Sub/4299—1) Dry and stable excavations in li- 
mestones of the greater Kansas City area of Missouri and Kansas. 
Goebel, E.D.; Parizek, E.J.; Stauffer, T.P. (Union Carbide * 
Oak Ridge, Tenn. (USA). Office of Waste Isolation). Jun 1975. 
Contract W-7405-ENG-26;SUB-4299;SUB-4297;SUB-4298.  82p. 
Dep. NTIS $5.00. 

In the Greater Kansas City area of Missouri and Kansas the 
bedrock consists largely of a thick sequence of limestone and shale 
formations of Pennsylvanian age. Three formations are of interest in 
this report. The Swope Formation contains the Bethany Falls Limes- 
tone, the Wyandotte Formation contains the Argentine Limestone 
and the Farley Limestone, and the Oread Formation contains the 
Plattsmouth Limestone. Underground workings have been devel- 
oped by industry in these three formations for a variety of uses, 
including factories, offices and warehouses. The Bethany Falls Li- 
mestone is the unit most widely developed for secondary under- 
ground use. The industries which design, excavate, and occupy this 
man-made underground space consider it to be essentially dry and 
stable. Identification and description of the geologic, topographic, 
hydrologic, and possible other unique features which allow this 
operational decision is the primary goal of this investigation. 


36367 (Y/OWI/SUB—7009/3) General geology of western New 
York State and detailed geology of West Valley area. Weaver, C.E. 
(Georgia Inst. of Tech., Atlanta (USA). School of Geophysical 
Sciences). Oct 1976. Contract W-7405-ENG-26;SUB-7009. 59p. P 
04;MF AO1. 

The rocks ir western New York are early Paleozoic in age 
and are overlain by glacial drift deposits. The sediments were 
deposited in the northwestern portion of the Appalachian Basin and 
are largely marine sediments deposited westward of thick delatic 
deposits. The area lies in the Appalachian Plateau; the formation 
outcrops are aligned in a general east-west direction and = gently 
to the south. The oldest rocks (Upper Ordovician) outcrop along the 
shores of Lake Ontario; the a rocks are Upper Devonian- 
Lower Mississippian which occur along the Pennsylvania-New York 
border. Upper Devonian rock outcrop in the vicinity of West 
Valley. Oil and gas fields are abundant in western New York. 
Recent ee activity has been reported a few kilometers 
northeast of West Valley. 


36368 (ERDA-tr—270) Classification of mineral reserves. 
Stammberger, F. Translated from Z. Angew. Geol; No. 1, 14- 
28(1955). 39p. P 03;MF AOI. 

With the formation of the German Democratic Republic, the 
transfer of all mineral resources to ownership by the people, and the 
unfolding of a planned economy, a new situation arose for the 
mining industry and the geological exploration of deposits of useable 
mineral resources and for the relationship between the mining indus- 
try and the national economy. The planned national economy neces- 
sitated a uniform balance of all mineral reserves in the deposits. The 
mining industry required an objective basis, free from all elements of 
subjective estimation, for the economic evaluation of the explored 
deposits. The State Financial Administration expected and needed a 
nomenclature defining the reserves from an economic viewpoint for 
the establishment of ensured financial means and for fixing the 
determination of such means. The entire national economy demand- 
ed of the geologists a high degree of certainty in the reserves 
evaluation, with the greatest thriftiness and avoidance of expendi- 
tures for unnecessary exploratory work and unnecessary detail in the 
evaluation. The creation of the Central Commission for Mineral 
Reserves of the German Democratic Republic as well as the work- 
ing out of a new mineral reserves classification in accordance with 
the demands of the national economy had, thus, become a necessity. 


GEOPHYSICS 


SEISMOLOGY AND TECTONICS 


REFER ALSO TO CITATION(S) 33851, 34428, 35875, 35958, 
35959, 35960, 35961, 35975, 36093, 36094, 36095 


36369 (AD-A—030765) Comparison of regional 

Europe and in the United States. Technical report. Der, Z.A.; Gurski, 
J.P. (Teledyne Geotech, Alexandria, Va. (USA). Seismic Data "enh 
Contract F08606-76-C-0004. 59p. (SDAC-TR—76-2). 


A maximum likelihood estimation procedure was applied to 
observations of short-period P and S waves from deep quakes 
in Europe and in the United States in order to estimate regional 
variations in attenuation in the two regions. The separation is much 
less pronounced in Europe, indicating that the variability of the 
observations is much less than in the United States. The results 
indicate that attenuation effects under stations in Europe are not as 
important as in the United States and therefore that station magni- 
tude biases due to attenuation are not likely to be significant. 
(Author) (GRA) 
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36370 Behavior of soft clays under earthquake loading condi- 
tions. Idriss, I.M.; Dobry, R.; Doyle, E.H.; Singh, R.D. pp 605-616 
of In Eighth annual offshore technology conference. Vol. 3. Dallas; 
Offshore Technology Conference (1976). 

From Offshore technolo conference; Houston, Texas, 
United States of America (USA) ‘ee May 1976). 

See CONF-760577—P3. 

A new method is presented to compute the earthquake re- 
sponse of soft clay deposits. In this method, the change of properties 
of the soil during cyclic loading is directly incorporated into a 
nonlinear response calculation in the time domain. The eters of 
the stress-strain model proposed for the clay are obtained from 
cyclic shear tests. A sample problem of earthquake response of a soft 
clay offshore site is Gaouad. 


36371 Earthquake criteria for platforms in the Gulf of Alaska. 
Bea, R.G. pp 657-679 of In Eighth annual offshore technolo; 
conference. Vol. 3. Dallas; Offshore Technology Conference (1976). 

From Offshore technolo conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P3. 

The offshore industry stands on the threshold of a significant 
challenge—the timely, safe, and economic development of the Gulf 
of Alaska oil and gas reserves. This area is frequently swept by 
severe storms, generating waves and currents which rival those of 
the North Sea and North Atlantic. In addition, the area is bordered 
by the earth’s most active seismic zone, the Circum-Pacific Belt. 
Some of the largest recorded earthquakes have occurred on the 
perimeter of the Gulf of Alaska. This paper will focus primarily on 
the second major environmental loading threat—earthquakes. Utiliz- 
ing concepts, background, and data presented at the 1975 Offshore 
Technology Conference an attempt is made to synthesize this tech- 
nology in the framework of a reliability analysis to arrive at a 
definition of earthquake ground motion criteria for pile-supported, 
drilling and production platforms. 


MAGMATISM, VOLCANOLOGY, AND IGNEOUS 
PROCESSES 


REFER ALSO TO CITATION(S) 34430 


36372 Volcanism in Australasia. Johnson, R.W. (ed.). New 
York; American Elsevier Publishing Company, Inc. (1976). 421p. 
Research papers by investigators actively involved in the fie! 
are compiled. The following fields are included: observations of 
eruptions; geology of old volcanoes and volcanic products; petrol- 
ogy, geochemistry, and mineralogy of volcanic rocks; volcanic 
histories compiled from unpublished or a inaccessible docu- 
ments; volcanic land forms; tectonics of island-arc volcanic chains; 
tephrachronology; geochemistry of volcanic emanations; seismic re- 
fraction studies, of volcanic areas; seismic surveillance of volcanoes; 
volcanic seismology, volcanism and mineralization; and gravity stud- 
ies of volcanoes. twenty-eight papers are arranged geographi- 
cally, starting with Australia and moving clockwise through Indone- 
sia, Papua New Guinea, the Soloman and Tonga, to New 
Zealand. (MHR) 


36373 Origin of acid volcanic rocks of the Kamchatka. Tolstik- 
hin, I.N.; Drubetskoi, E.R.; Erlikh, E.N.; Mamyrin, B.A. (Inst. of 
Geology and Geochronology of the Precambrian, Leningrad). Geok- 
himiya; No. 7, 997-1002(Jul 1976). (In Russian). 
An attempt is made to approach the solution of the problem 
about the origin of acid volcanites of the Kamchatka from the 
i int of isotopic geochemistry of helium and strontium. For one 
of 4 studied samples—a dacite from the lava stream of the volcano 
Karymsky—the highest (in comparison with rocks and gases of 
Kamchatka) ratio of He*/He* = 21 x 10~* has been obtained; in the 
same sample the ratio of *’Sr/**Sr = 0.704 proved to be in the 
middle of the interval (0.702 to 0.706) being admitted for the recent 
mantle of the earth. A conclusion about the formation of magma of 
dacitic composition in the mantle at relatively great depths is drawn. 
For the other samples lesser ratios of He*/He* = (0.6 to 4/ x 107* 
have been obtained that are possibly connected with rock contami- 
nation by radiogenic helium within the crust of the earth. 


GEOPHYSICAL SURVEY METHODS 
REFER ALSO TO CITATION(S) 36076 


36374 Mechanical efficiency of a seismic energy source. Jenkins, 
P.E. pp 919-924 of In Eighth annual offshore technology conference. 
Vol. 1. Dallas; Offshore Technology Conference (1976). 

From Offshore wr conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P1. 

The energy source evaluated in this is the pneumatic air 
gun now being used by Texas Instrumen' . of Dallas, Tex. in 
their marine seismic operations. To the author’s knowledge, the only 
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efficiency that has been previously determined on the was an 
acoustical effectiveness, based on an isothermal system. t 
analysis will show that the system is not isothermal and t the 
efficiency of the decreases proportionately to the gun’s 
ing depth. The principle of operation of the pneumatic source is that 
a volume of high-pressure air (2,000 psia) is suddenly released 
underwater to form an air bubble. The resulting air bubble oscillates 
(expands and contracts) until all of its energy is dissipated; part of 
the energy is radiated acoustically and the rest is dissipated viscous- 
ly. In examini: ing the sequence of events in greater detail, an acoustic 
pulse is emitted when the volume of high pressure air is suddenly 
released. The amplitude and rise time of this acoustic pulse d 
Evysub ¢ on the air gun chamber pressure (P/sub c/ and volume 
/sub c/) and on the local hydrostatic pre ressure. A portion of the 
energy is liberated in this first pulse and rest resides as potential 
energy of the bubble to do work on the surrounding water. The 
bubble then starts to contract due to this pressure deficit, and its 
inward motion is checked due to the compressibility of the air 
bubble. Hence, a damped oscillatory system is set up by inertia of the 
water and elastic properties of the air and water, with damping being 
provided by viscous effects. The number of oscillations the bubble 
undergoes depends on the initial conditions of the bubble Lg ben c/ 
and V/sub c/), the depth at which the gun is fired, and the damping 
properties of the surrounding water. 


36375 Pressure amplitude of seismic signals in offshore Louisi- 
ana. Arnold, M.E. pp 936 of In Eighth annual offshore wor 4 
conference. Vol. 1. Dallas; Offshore Technology Conference (1976). 

From Offshore technology conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P1. 

Pressure amplitudes are determined for various kinds of seis- 
mic signals observed on moe test records obtained during field 
tests conducted along a 14,000-ft seismic line in Eugene Island Block 
184, offshore Louisiana, using vibrators attached to a Seismograph 
Service Corporation (SSC) boat for generating swept-frequency and 
monofrequency signals. Signals from detectors of a streamer cable 
towed by the boat with vibrators attached were recorded by the 
SSC recording system on the boat. Signals from a vertical spread of 
detectors were recorded by a DFS/ recorder on the Transco 
184 platform centrally located in the test area. Location of the boat 
during the conduct of field tests was documented by digitally 
recording Cubic Autotape System output position codes determined 
by analysis of time relations of si from responders located at 
established positions some distance from the test area. Clock times 
from manually referenced timing code generators were recorded by 
both the SSC and DFS recorders to permit synchronization between 
separately recorded signals. The signals analyzed were separated 
into three classes: S: includes direct and refracted waves; S2 includes 
rimary reflection; and Ss; includes signals diffracted from scatterers. 

average level ‘of first-arrival signal S; and reflected si, S: for 
uency sets 25, 40, 42.2, 50, and 70.4 Hz in the range of 1,414 and 
2,143 ft, which encompasses streamer cable single-detector groups, is 
337 and 29.6 microbars, respectively. The amplitude of signals Ss, 
believed to be diffracted from the contact between key reflectors 
and a salt dome, ranges from 13 to 20 microbars and is 10 to 100 
times the amplitudes of towing and ambient noise, respectively. The 
observed decay of first-arrival signal amplitude is approximately 
peas to the square root of range distance, or about 2 db/1000 
observed decay of reflected signal amplitide with range 
distance is approximately 1 db/1000 ft. 


36376 Applications of air gun energy source for offshore seismic 
work, Edelmann, H.A.K. pp > $38-946 of In Eighth annual offshore 
pay , conference. Vol. 1. Dallas; Offshore Technology Confer- 
ence (1 

Fro Offshore techno Houston, Texas, 
United States of America (USA) 

See CONF-760577—P1. 

Air guns as seismic energy sources have been continuously 

improved since their introduction in 1965. Recently air-gun arra 

have been increasingly tuned for stratigraphic problems in 
survey areas. There are some fundamental aspects which should be 
considered in designing air-gun arrays. These aspects concern seis- 
mic energy and disturbing secondary effects. A way to improve 
primary-to-bubble ratio beyond Somes Sees is described. Ac- 
cording to this a careful dimensioning ts in a highly efficient 
array of about 24 | (total volume) resulting in an amplitude of more 
than 40 bar m peak to peak. Seismic sections from different survey 
areas show im — in resolution and penetration when apply- 
ing this type o' 


36377 Versatile energy control system for seismic explora- 
tion applications. Roark R RL. or. me 938-946 of In Eighth annual 
offshore technology conference. Dallas; Offshore Technol- 
ogy Conference (1976). 
From Offshore techno! conference; 
United States of America (USA) (3 May 1976). 
See CONF-760577—P1. 


conference; 
May 1976). 


Houston, Texas, 


3731 


monitoring system w ows flexible contro! component 
elements of a single source array plus extensive monitor and fault 
detecting functions. A description of the system and its development 
and application will be given. To date, four such systems have beer: 
built and installed on ting vessels, the earliest in service 
since January 1974. system allows precise control of an energy 
source array. Energy may be peaked normally, or staggered in any 

repeating or time varying (computer controlled) arrangement for 
special experimentation. A tuned array is monitored for auto- 
misfire, or low energy output of any ee gun. An audib! 
alarm occurs when any fault is detected. Each individual trace and 
the algebraic sum of all traces are buffered and furnished as outputs 
for recording and/or display. The use of this system allows an array 
to be optimized by delaying the individual source elements to form a 
deskewed single energy pulse. Spectral analysis has proven the 
effectiveness of this technique for maximization of a given array. 
The tuned array may then be delayed for use in multiple array 
systems. The fault detection circuitry is capable of detecting errone- 
ous or missing source elements and can detect a ten-percent deterior- 
iation in output amplitude of any individual contributor. In addition 
to the control and monitoring functions, the source is recorded on 
magnetic tape for use in subsequent seismic data processing. 


36378 Broadening of the spectrum in marine seismic exploration. 
Michon, D.; Dikoff, C. Pp 957-968 of In Eighth annual offshore 
ae ference. Vol. 1. Dallas; Offshore Technology Confer- 
). 
From Offshore technology conference; Houston, Texas, 

United States of America (USA) (3 May 1976). 

See CONF-760577—P1. 

Compagnie Generale de Geophysique has been experimenting 
since 1974 with ways to broaden the seismic 
exploration. The steam gun source, or Vaporc 
experiments is briefly described. Emphasis is a, placed on the 
steam ae. its recording and processing. Field Somgies show 
how 
source's si; 


36379 Pressurized gas discharging apparatus for use as a down- 

bore seismic impulse source. Chelminski, S.V. (to Bolt Associates, 

ag US Patent 3,997,021. 14 Dec 1976. Filed date 16 May 1975. 
Pp. 

Improved pressurized gas discharging apparatus for use as a 
down-bore seismic impulse source provides a com efficient 
axially stacked assembly of components within a one piece elongated 
tubular shell housing having removable end closures. Within the 
tubular housing, removable partition means define a charge chamber 
and an operating chamber having an operating shuttle release means 
therebetween for sudden release of high pressure gas present in the 
charge chamber through a any port into the surrounding 
environment. Gas flow passageways for the supply of high pressure 
gas to the chamber extend longitudinally within the wall of the 
tubular housing and communicate with passages in the partition 
means. The shuttle release means may be actuated by a solenoid 
valve also removably positioned within the tubular housing for 
controlling gas flow through passageways also located within the 
walls of the tubular housing and within the partition means. The 
components are all advantageously removably positioned within the 
tubular shell without rigid attachment to one another thus permitting 
convenient disassembly for replacement to change the device's oper- 
ating parameters or for repair. The housing is elongated and narrow 
with no external protrusions to interfere with insertion for conve- 
nience enabling use within a narrow borehole as a down-bore seismic 
impulse source. The housing forward end closure may be cone 
shaped to facilitate such insertion while the rear end closure includes 
cable to power the solenoid valve. 16 claims, 3 figures. 


MINERALOGY, PETROLOGY, AND ROCK 
MECHANICS 


REFER ALSO TO CITATION(S) 34069 


36380 (SAND—76-0659) Rate-controlling processes in the brit- 
tle failure of rock. Grady, D.E.; Hollenbach, R.E. (Sandia Labs., 
Gop. -Mex. (U: A). Feb 1977. Contract EY-76-C-04-0789. 


present aa is concerned with rate controlling 

es in the deformation of rock above strain rates of meet 07s. A 

preliminary anal is described which assesses the importance > 
elastic crack deformation, crack growth and coalescence, fracture 
initiation and acceleration, activation, and transition to plas- 
tic flow in rate dependent deformation and failure of competent 
rock. We conclude that several of these processes are quite impor- 
tant and the analysis suggests possible functional dependence of 
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regions e supporting experimental evidence in terms of con- 
trolled high strain-rate shock-wave and dynamic tensile 
failure experiments on select rocks is presented. 


36381 Micaceous occlusions in kaolinite sane by ultramicro- 
tomy and high resolution electron microscopy. Lee, S.Y. (Univ. of 
Wisconsin, Madison); Jackson, M.L.; Brown, J.L. Clays Clay Miner.; 
23: 125-129(1975). 

The layer structure of kaolinite from Twiggs, Georgia, and 
fire-clay type kaolinite (Frantex B, from France, particle size sepa- 
rates 2 0.2 ym was studied by high resolution electron microscopy 

in Spurr yl Epoxy media and thin 
~ normal to the (001) planes b tramicrotome. Images 
of th the (001) planes (viewed edge-on) o' both kaolinites were spaced 
at 7 A and generally aligned in parallel, with occasional bending into 
more widely spaced images of about 10 A interval. Some of the ae A 
images converged to 7 A at one or both ends, forming elli a 
islands 80 to 130 A thick and 300 to 500 A long. The islan 
interleaved 10 A layers between 7 A layers may represent a aes 
of incomplete weathering of mica to kaolinite. The proportions of 
micaceous occlusions were too small and the layer uences too 
irre; to be detected by X-ray diffraction. The la’ continuity 
of the layers through the 7-10-7 A sequence in a kaolinite particle 
y interrupt or prevent Me ion in dimethy] sulfoxide 
) and other kaolinite intercalating media. Discrete mica 
particles were also observed with lel i images at 10 A, as impuri- 
ties in both kaolinites. The small K content of the chemical yses 
of the kaolinite samples is accounted for as interlayer K, not only in 
discrete mica particles but also in the micaceous occlusions. 


36382 Hydraulic fracture propagation in layered forms ‘ions. 
Daneshy, A.A. Dallas; American Inst. of Mining, Metallurgical, and 
Petroleum (1976). 12p. (CONF-761008—105). 

From annual meeting of the Society of Petroleum Engi- 
neers; New Orleans, Louisiana, United States of America (USA) (3 


Oct 
This paper reports theoretical and experimental devel ~ 
of hydraulic fractures in layered formations. 

tally, it is shown that unobstructed fractures propagate wat a 
ae fracturing fluid pressure. This general trend is in agree- 
ment with theoretical predictions. Obstructions to fracture propaga- 
tion result in an increase in fluid pressure. Also, it is shown that the 

relative fracturability of rocks can be determined by a direct ex 
ment, the resuits of which are clear, easy to interpret, and incl e all 
ent parameters such as physical and mechanical properties of 
rocks as well as the reactions between formation and fracturing fluid. 
The fracturing experiments on layered samples show that with 
strong bonding between rocks it is very difficult to totally contain a 
fracture in a formation. Theoretically, it is shown that an important 
factor in fracture containment is the strength of the interface be- 
tween the adjacent formations. In the case of a weak bonding 
fracture, containment is possible and is associated with slippage at 
- interface. For strong bondings the fracture will cross the inter- 
ttern of propagation will then depend on the relative 

a a properties of the fractured formations. 


36383 Effect of chemical treatment upon formation clays is re- 
vealed by improved SEM en se R.L.; Crowe, C.W.; 
Simpson, B.E. Dallas; American Inst. of Mining, Metallurgical, and 
Petroleum Engi = (1976), 12p. (CONF-761008—122). 
From 51. annual meeting of the Society of Petroleum Engi- 
On Louisiana, United States of America (USA) (3 
A number of commonly used stimulation and clay stabiliza- 
tion treatments have been investigated using an improved and more 
definite Scanning Electron Microscope technique. This technique 
involves photographing individual groups of clay Ay swe within a 
sandstone specimen at high magnification usin Elec- 
tron Microscope and then treating Following 
the treatment, the same set of platelets is located and a photo- 
graphed under identical conditions of framing and ma tion. By 
comparing the two SEM photographs, in addition to gy Disper- 
sive X-ray analysis of the platelets before and after treatment, it is 
possible to detect even minute changes in the structure and chemical 
composition of the clay minerals. The SEM technique used in these 
studies is described in detail. Systems studied include clay stabilizing 
ents such as hydroxy aluminum and zirconium oxychloride. The 
fect of various acids including hydrochloric acid, Mud Acid and 
Self-Generating Mud Acid has also been investigated. These studies 
clearly show how chemical treatments modify the clays — 
within the rock. Test results indicate that clay stabilizing 
work by either ion exchange or topochemical reactions. Hydro _ 
ble metal ions such as zirconium and hydroxy aluminum may not 
form the same kind of layer on the surface of the clay, but both 
materials effectively desensitize the clays. Core test data correlates 
well with SEM. 


36384 Perforation collapse: failure of perforated friable sand- 
stones. Antheunis, D.; Vriezen, P.B.; Schipper, B.A.; van der Vlis, 


. annual meeting of the Society of Petroleum Engi- 
ners New meh hoes Louisiana, United States of America (USA) (3 

To simulate perforation collapse, a number of thick-walled 

cylinders of rock material have been loaded to failure. To cover a 
wide range of possible loading situations, a series of experiments has 
been performed with various ratios of axial and radial loads. In 
addition, the influence of perforation diameter on failure has been 
investigated. The experiments were carried out with two gis of 
friable sandstone, selected on the basis of Brinell hardness. 
thick-walled cylinder experiments were numerically analyzed with 
the aid of elastic-plastic theory. For this purpose the stress-strain 
behavior of the formation material was determined by performing 
numerous triaxial experiments on massive core samples. From the 
calculated stress and strain distributions at the experimentally ob- 
served failure load an instability criterion could be derived in terms 
of limiting value of shear strain. 


36385 Foundation analysis of marine gravity structures submitted 
to cyclic loading. Bonin, J.P.; Deleuil, G.; Zaleski-Zamenhof, L.C.; 
Doris, C.G. pp 571-584 of In Eighth annual offshore technol 
conference. Vol. 1. Dallas; Offshore Technology Conference (1976). 

From Offshore technology conference; Houston, Texas, 
United States of America La (3 May 1976). 

CONF-760577—P1 

wd presents an original method of soil analysis 

elasto plastic finite elements. The method is a deterministic ae 
of the fatique problems which consist in correlating cyclic laborato- 
ry test results with magnitude and duration of wave loadings. The 
loadings used for the soil analysis are determined by a 
statistical study. The analysis presented aims at a sound evaluation of 
the safety criteria of gravity platform foundations taking into ac- 
count the fatigue effects. 


GEOCHEMISTRY 
REFER ALSO TO CITATION(S) 33823, 33859, 35803 


(Univ. of Wisconsin, Madison). Contract AT(11- 1)-1515. Clays Clay 
Miner.; 23: 365-368(1975). 

Quartz isolated from soils by the pyrosulfate-H2SiF. method 

and chert samples of various origins were examined with the scan- 


ning electron microscope. isolates of the 20-50 ym from the 
A2 and B2It horizons of the Baxter soil (AR), with quartz delta'*O 
of 18.2 and 19.0°/o0 respectively, showed a mixture of detrital quartz 
particles and chert clusters of aggregates of fine euhedral quartz 
crystals. The 2-5 ym fractions of both horizons consisted mainly of 
euhedral quartz particles. The 20-50 ym fraction from the underly- 
with a delta‘*O = 29.6°o0, consisted of aggregates of 
quartz particles 1-10 zm dia. and of subhedral particles 0.1- 
dia. In the soil fractions, the size and shape of the quartz 
ae as well as oxygen isotope data indicated that the aggregates 
were from the underlying chert but that irregular, unaggregated 
grains were detritally admixed loess, particularly in he aati medium and 
coarse silt fractions. This mixing of chert (of low temperature origin 
and heavy oxygen) with detrital quartz (of high temperature origin 
and light oxygen) gave rise to the intermediate delta’*O values in the 
soil quartz. The SEM of cherts of different geological ages showed 
different morphologies. Prismatic, polyhedral microcrystalline 
quartz of 1-10 ym size as well as submicron, euhedral particles were 
observed in cavities. Submicron, subhedral particles and interlocking 
quartz grains were characteristic of Precambrian chert. Quartz 
grains more than 100 ym in size isolated by HCl from Ordovician 
dolomite (WI) had large (many microns) subhedral overgrowths and 
attached clusters of 0.1-0.5 um microcrystalline quartz. A Danish 
flint formed in chalk had calcite-lined cavities (x-ray emission deter- 
mined) in which spheroidal fibrous chalcedony occurred. 


Excess of ***U and content of He in waters of 
northern B i 


lichnaya, N.A. (Inst. of Geophysics, 
Nauk — 224: No. 2, 437-440(11 Sep 1975). (in Russian). 

The determination of He in underground waters is widely 
used in explaining earth-crust faulting. The most reliable results are 
obtained on taking the water samples from deep boreholes. A study 
of the U-234/U-238 ratio in thermal waters showed that the U-234 
content was enriched by a factor of 60 on the av while only 
16% of the He remained with the rest being lost by volatilization. By 
using the U-234/U-238 ratio it was possible to ascribe 15 4 of % 
water sources to earth-crust faulting, even though the He content 
was background. 10 refs. (SJR) 
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36387 earth-crust 

faulting in ich, Yu.P.; 

Chalov, P.1.; Tuzova, T.V.; Alekhina, V.M.; Merkulova, K.I.; Svet- 
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36388 Chemical and isotopic composition of subsoil and marsh 
gases of the Kola tundra. Voitov, G.I; Lebedev, V.S.; Blokhina, 
G.G.; Cherevichnaya, L.F. (Inst. of Nuclear Geophysics and Geo- 
chemistry, Mosco w). Dokl Akad. Nauk SSSR; 224: No. 2, 441- 
443(11 Sep 1975). (In Russian). 

Frozen samples of marsh tundra and soil were 
analyzed for gas content by extraction with vacuum or by heating a 
65°C under vacuum. The marsh gas showed 10% CO, by volume, 5 
to 33% methane and 60 to 85% nitrogen by volume. Gases in the 
soil were found to consist primarily of a mixture of oxygen, nitrogen 
and carbon dioxide. The methane content was ordinarily less than 
0.1 cm® per kg of tundra soil. The CO: yield at a depth of 20 cm was 
101.3 cm*/kg, and decreased to 12.8 cm*/kg of soil at a depth of 50 
cm from the surface. An excess of free nitrogen was found in the 


OCEANOGRAPHY 
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Integrated, acoustic, seabed survey system for water 
Blidberg, D.R.; Porta, D.W. 
Eighth annual offshore technolo, Tho conference. Vol. 3. Dallas; Off. 
shore Technology Conference (197 

From Offshore ib conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P3. 

the summer of 1975 in water depths of approximately 320 
the coast of Labrador. A single towed vehicle housed dual channel 
side scan transducers, preamplifier, a variable frequency sub-bottom 
profiling array, a 200 kHz high resolution echo sounder transducer 
and all interconnecting cables to mate with a single double armored 
multiconductor tow cable. Equipment on board included a heavy 
duty winch with slip rings and remote control, all necessary elec- 
tronic components and recorders and a 90 kHz “over-the-side” echo 
sounder to measure overall water depth. The system was successful- 
ly employed in a survey off Labrador, for the purpose of locating 
and mapping iceberg scours. Operating at towing speeds of 4 knots 
or more, in water depths of 150 to more than 320 meters, records 
were obtained showing iceberg scour depth and shape in sufficient 
detail to provide an indication of scour age. The system was installed 
aboard ship in less than 24 hours and was operated for a two week 
period without interruption due to weather, mechanical or electronic 
failure. Important aspects of the system include towing characteris- 
tics, power requirements, subsystem synchronization, ease of mobili- 
zation and personnel requirements. Each of these areas is discussed 
and sample records taken during the survey are presented which 
demonstrate the advantages of using one integrated, multiple sensor 
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See CONF-760577—P3. 

It is now essential to survey the sea-bed in great detail, to 
gather precise information at an exact location in order to minimize 
damage to large structures when working in great water depths. The 

way to achieve this at present is with a manned submers- 
it the next major advance must involve the unmanned vehicle. 


Deep ocean current measurement systems for 
construction design data. Walden, R.G. oer 
Inst., MA); Silva, ~~ 495-505 of In Eighth annual o' 
conference. 3. Dallas; Offshore Technology Confer. 
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ASTROPHYSICS AND COSMOLOGY 
REFER ALSO TO CITATION(S) 36670 


STARS 
REFER ALSO TO CITATION(S) 36546 


36392 (AD-A—027895) Critical angular velocity of 
rotating white dwarfs. Technical summary report. Miketinac, M.J. 
(Wisconsin Univ., Madison (USA). Mathematics Research Center). 
ky Contract DAAG29-75-C-0024. 26p. (MRC-TSR—1627). 
The ‘equilibrium configurations of uniformly rotating white 
dwarfs are calculated st as an cndlindiion of the finite 
difference—finite expansion method ponene by Stoeckly. The 
latest version of the Harrison—Wheeler equation of state is used, 
together with the post-Newtonian equations of structure. No other 
roximation is made. The resulting critical values for the angular 
ity agree in order of magnitude with a ‘crude’ approximation to 
these values by Hartle and Thorne, but fractional di erences in mean 
radius and in mass and eccentricities are very different. (GRA) 


36393 (N—76-24108) The relativistic equations of stellar struc- 
ture and K.S. Inst. of Tech., Pasadena 
(USA). W.K. 1975. Contracts NGR-05- 
— AST? 1398-A01. INASA-CR 147950). NTIS 

The general relativistic equations of stellar structure and 
evolution are reformulated in a notation which makes easy contact 
with Newtonian theory. A general relativistic version of the mixing- 
length formalism “; convection is presented. It is argued that in 
work on spherical systems, general relativity theorists have identi- 
fied the wrong quantity as total mass—energy inside radius r. (auth) 


36394 The nature of T Tauri variables and FU Orionis flares. 
Gershberg, R.E.; Petrov, P.P. (Crimean Astrophysical e147 
USSR Academy of Sciences). Sov. Astron. Lett. (Engl. Transl.); 2: 
No. 5, 195-197%(Sep 1976). 

The optical luminosity of T Tau stars might be suppressed te 
the same mechanism that is responsible for the development of 
sunspots: In the presence of a strong magnetic field, the energy of 
convective motion would partially be transformed into MHD wave 
energy, which would escape from the photosphere. The interaction 
between field and convection would be of threshold character; when 
the field drops below a critical value, the conditions favoring normal 
convection would arise, and the luminosity of the star would be 
brought into conformity with the total power of its internal copy 
sources. This process could produce flares of the FU Ori t 
field strength in T Tau stars is expected to be sev FU On type. The 


36395 The theoretical red edge of the RR Lyrae gap. I. Depen- 
dence of convection on pulsation phase. Deupree, R.G. (Theoretical 
Division, Los Alamos Scientific Laboratory, University of Califor- 
nia). Astrophys. J.; 211: No. 2, 509-526(15 Jan 1977). 

Two-dimensional conservation equations of mass, momentum, 
and e.. are integrated in time by finite-difference techniques for 
several RR Lyrae models. Convective motion is generated 
naturally in convectively unstable regions from computer roundoff 
error. Time is governed solely by the integration of the 
equations. The numerical approach and assumptions are discussed in 
detail. Here we are primarily concerned with the dependence of 
convection on the pulsation phase, which is the result most indepen- 
dent of the various approximations. Cases in which convection plays 
a major role and where its effects are comparatively minor are both 
considered. From the time dependence we discuss the suppression of 
radial pulsation and make a preliminary determination of the position 
of the red edge. 


36396 On interstellar accretion and the rejuvenation of white 
dwarfs. be mg J.W.; Starrfield, S.G.; Strittmatter, P.A.; Wyatt, 
S.P.; S W.M. (Department of Astronomy, University of Iili- 
nois). ys. J.; 211: No. 2, 539-546(15 Jan 1977). 
We have investigated physical conditions which can give rise 
to thermonuclear runaways in the hydrogen envelopes of low- 
white dwarfs. Specifically, we have formed calcula- 
tions for white dwarfs of masses 0.5, 0.75, 1, 1.25 M/sub sun/, 
with envelope masses in the to 10-*M/sub sun/ and 
initial luminosities 10~* to 10~? L/sub sun/. We find that envelope 
masses as low as 10~* M/sub sun/ are sufficient to initial thermonu- 


as PHYSICS RESEARCH 3733 
acoustic survey system. 
36390 Sub-sea surveys. Chapman, 
of In Eighth annual offshore technology conference. Vol. 3. Dallas; 
Offshore Technology Conference (1976). 
From Offshore technology conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 
This would use the same techniques but with distinct advantages of 
working in severe weather, for long periods and with no risk to 
human life. This area of study has particular significance in the 
North Sea. 
From Offshore technology conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 
See CONF-760577—P3. 
This paper provides information on components and their 
arrangement for the reliable measurement of deep ocean currents. 
The recommended systems will produce current data sufficiently 
accurate to serve as a basis for the design of deep ocean fixed clear runaways On more massive White Gwaris With [UMINOSILICS as 
facilities. Distributed and centralized buoyancy, aramid fiber lines, low as ~10~* L/sub sun/. The runaway time scales under these 
and Savonius rotor/ vane current meters are among the recommen- conditions, typically of the order of a billion years, are comparable 
dations. to the time scales for cooling of white dwarfs to these low luminosi- 
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ties. Since time-averaged accretion rates as low as a few times 10~** 
M/sub sun/ per year are sufficient to reconstitute such envelopes, 
also on a time scale of several billion years, we suggest that the 
association of nova-like events with binary systems may not be 
unique. Accreation of interstellar matter onto isolated white dwarfs 
may, under some circumstances, be sufficient to rekindle and — 
rejuvenate the dwarf. Such evolutionary behavior might a 
new and distinct class of objects. 


36397 The optical counterpart of GX 1+4: A symbiotic star. 
Davidsen, A.; Malina, R.; Bowyer, S. (Department of Physics, The 
Johns Hopkins University). Astrophys. J.; 211: No. 3, 866-871(1 Feb 
1977). 


Spectrophotometry of the proposed Ee counterpart of the 
hard X-ray source GX 1+4 is presented. The spectrum is that of a 
symbiotic star which is an M giant with a variable blue continuum 
and a rich emission line trum including H I, He I, Fe II, [Fe 
VII}, and probably [Fe xX} An An explanation in terms of a compact 
object accreting material from an M6 III companion near the galac- 
tic center appears acceptable. The similarity of the emission line 
spectrum to the spectra of Seyfert nuclei is discussed, and it is 
= ested that photoionization of gas in the binary system can 
the strength of the high-excitation lines. 


yo The of AC Andromedae, U Trianguli Australis, and 
BC Draconis. Cox, A.N.; King, D.S.; Hodson, S.W.; Henden, A.A. 
(University of California, Los Alamos Scientific Laboratory, Theo- 
retical Division). Astrophys. 212: No. 2, 


Observed peri of 

(Io =0.711,Pi: =0.525,Pi: =0.421 days) U TrA_ (Pio=2. 366. 
Pi; = 1.825 days), and BC Dra (Pi: =3.351, Pie =2.566 days) are used, 
together with results from the radial linear nonadiabatic pulsation 
theory, to obtain their masses, radii, luminosities, and compositions. 
AC And is unique in having three identifiable periods; even though 
it is classified as an RR Lyrae variable, its mass must be larger than 
normal for these stars, that is, (1.3 +- 0.3) M/sub sun/. Its radius is 
(7.9 +- 0.7) R/sub sun/, and its luminosity (110 +- 30) L/sub sun/, 
in order to be in the pulsation instabili dn U TIA is typical of 
the double-mode or beat Cepheids with mass (1.2 +- 0.2) M/sub 
sun/, radius (17 +- 1) R/sub sun/, and luminosity (375 +- 35) L/sub 
sun/. BC DRa cannot be explained by assigning the two periods to 
Pio and Pi;; but if its pulsation is in the first and second overtones, its 
mass is (3.6 +- 0.4) M/sub sun/, its radius (37 +- 2) R/sub sun/, and 
its luminosity (1200 +- 90) L/sub sun/. All these variables seem to 
be explained by normal Population I compositions. These masses are 
all low compared with evolutionary theory, which does not even 
predict evolution to the instability strip following helium ignition in 
the core at a mass below 3 M/sub sun/. The double-model mass, M/ 
sub D/, of BC Dra is 0.74 that given by evolution theory at a 
luminosity needed to be in the instability strip. 


36399 On the enhancement of CNO nuclei in nova progenitors. 
Colvin, J.D.; VanHorn, H.M.; Starrfield, S.G.; Truran, J.W. (De- 
partment of Physics and Astronomy and C. E. Kenneth Mees 
Observatory, University of Rochester). Astrophys. J.; 212: No. 3, 791- 
799(15 Mar 1977). 

It has previously been shown that strong enhancement of 
CNO nuclei in the d layers of a white dwarf envel is a 
necessary precondition for a nova outburst. In this paper we demon- 
strate a mechanism capable of producing such enhancement. We 
have computed the initial stages of spherically symmetric accretion 
of normal matter (X=0.700, Y=0.285) onto an initially pure '*C 
white dwarf of pany 1 M/sub sun/. The initial white rund Sateen: 
ity is given b L/L/sub sun/=-3.41, and the accretion rate is 
taken to be 107 sub sun/ yr~'. The addition of the hydrogen- 
rich gas causes an n inal drop in luminosity given by A log L/L/sub 
sun/-0.2, and acts to quench the initial surface convection. Signifi- 
cant carbon enhancement as a result of convective mixing is found to 
extend only over approximately the region occupied by the initial 
carbon convection zone, at the base of the poles layer. 


36400 The atmosphere of Sirius B. II. Extreme-ultraviolet obser- 
vations. Shipman, 4 L.; Margon, B.; Bowyer, S.; Lampton, M.; 
Paresce, F.; Stern, R. (University of Delaware). Astrophys. J., Lett; 
213: No. 1, L25-L28(1 Apr 1977). 

We report an observation of Sirius in the extreme-ultraviolet 
(100-1000 A) band, using a grazing-incidence telescope flown aboard 
the Apollo-Soyuz mission. No positive flux is gence, under the 
arbitrary assumption of flat incident s bas} limit to the 
flux in the 170-620 A band is 5 x 1 Plaiee aan A detailed 
model atmosphere analysis when combined with the EUV li — 
places severe constraints on models which attribute the 
reported soft X-ray (44-60 A) flux to thermal radiation 
layers of the atmosphere of the white dwarf Sirius B. EUV cutiotien 
should be detectable from Sirius B just below the sensitivity thresh- 
old of the current data, or a thermal origin for X-ray flux is 
untenable. If the X-ray flux is thermal, our results provide extremely 
sensitive constraints to the temperature and helium abundance of 
dwarf has 32,000 K < Teff< 32,500 K and n (He)/n (H) 
=1-2x 
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36401 Composition and equation of state of thermally dissociated 
matter. Van Riper, K.A.; Bludman, S.A. ge of Physics, 
br amas of Pennsylvania). Astrophys. J.; 213: No. 1, 239-249(1 Apr 


photons, electrons-photons, neutrinos, and nucleons is — 


under the assumption of either perfect neutrino Cee 
some buildup of neutrino concentration in dense matter. calcula- 


tions are applicable to per ag stars after thermal dissociation 
(T a K) and before nuclear 


forces are important (rho< 10" g 


QUASI-STELLAR, RADIO, AND X-RAY SOURCES 


36402 (AD-A—028393) Variations in the intensities and sizes of 
compact radio sources at 13 cm wavelength. Gubbay, J.; Legg, A.J.; 
Robertson, D.S.; Nicolson, G.D.; Moffet, A.T. (Qwens Valley Radio 
Observatory, Pasadena, Calif. (USA)). 1976. Contract N00014-67-A- 
0094-0019. 35p. NTIS $4.00. 

Ninety-eight radio sources have been observed at lambda = 
13 cm with interferometers having baselines of 6 to 8 x 107 wave- 
lengths, either from California to Australia or Australia to South 
Africa, at various times between 1969 and 1974. Of these, 63 have 
been detected; indications are that they have some compact structure 
on an an scale of 0.001” or less. Comparisons are made between 
changes in the total flux densities of these sources and changes in the 
correlated flux densities from the interferometers. Resolution effects 
due to changes in structure on scales approximately equal to or 
greater than 0.001” are evident in many cases, although some vari- 
able components remain smailer than this size. Examination of a 
complete sample of sources with centimeter-excess spectra shows a 
strong correlation between flux variations at 13 cm and the presence 
of compact structure. (auth) 


a (N—76-24097) X-ray observations of the Vela pulsar: sta- 

tistics and spectrum. Pravdo, S.H.; Becker, R.H.; Boldt, E.A.; Holt, 
S.S.; Rothschild, R.E. (National Aeronautics and Space Administra- 
tion, Greenbelt, Md. (USA). Goddard S; Flight C Center). May 
1976. Contract NGR-21-002-316. 13p. (NASA-TM-X—71113;x— 
611-76-98). NTIS $3.50. 

Subm-Submitted for Publication. 

The Vela pulsar was observed in the range 2 to 60 keV by the 
GSFC proportional counter experiment onboard OSO-8 with tempo- 
ral resolution sufficient to make possible a sensitive search for pulsed 
x rays at the radio pulsar period. A statistical analysis yielded 8 per 
cent as the 3 sigraa upper limit on the pulsed fraction energy 
spectrum is fit weil by a structureless power law with number index 
a +- 0.2 and py by a hydrogen column density of N/sub 

= (2.9 +-0.2) x 1077/cm2 (auth) 


36404 (N—76-24098) Evidence for a 16.5-d period from Circinus 
X-1. Kaluzienski, L.J.; Holt, S.S.; Boldt, E.A.; Serlemitsos, P.J. 
(National Aeronautics and Space "Administration, Greenbelt, 4 
(USA). Goddard Space Flight Center). May 1976. 14p. (NASA- 
X—71114;X—661-76-96). NTIS $3.50. 

Subm-Submitted for Publication. 

Analysis of All-Sky Monitor observations of Cir X-1 
(3U 1516-56) over the period October 1975 — April 1976 revealed a 
well-defined modulation of the 3—6 keV flux at a period of 16.585 
+- 0.01. The light-curve is characterized by an abrupt drop in 
emission occurring on a timescale of 0.07, with epoch JD 
2A62877. 181 +- 0.07. No clear, correspondingly sharp increase in 
emission is observed during the cycle, so that a noneclipse origin for 
this effect cannot be ruled out. (auth) 


36405 A hot corona around a black-hole accretion disk as a model 
for Cygnus X-1. Bisnovatyi-Kogan, G.S.; Blinnikov, S.I. (Institute for 
Space Research, USSR Academy of Sciences, Moscow). Sov. Astron. 
Lett. (Engl. Transl.); 2: No. 5, 191- -193(Sep 1976). 

‘Heat transfer in the region of maximum energy release of an 
accretion disk will take place mainly by convection, servin; hog 
enhance the turbulence and to generate a powerful acoustic 
The hard x rays emitted by Cyg X-1 vonlenstelertene-eaeses 
keV) might result from eee ge aye of soft photons in a corona 
formed around the disk through this heating. 


36406 sources in quasars and nuclei of galaxies. Ozernoi, 
L.M. (P. N. Lebedev Physics Institute, USSR Academy of Sci- 
Sov. "Phys. - Usp. Transl.); 19: No. 10, 863-868(Oct 


36407 Measurement of the spectrum of optical pulsations from 
HZ Herculis/Hercules X-1. Nelson, J.E.; ae, SS Middle- 
ditch, J. (Lawrence Berkeley Laboratory, U: niversity of California, 
Berkeley). Astrophys. J.; 212: No. 1, 215-230(15 Feb 1977). 

We have measured the wavelength dependence of 
pulsations, which have been shown to originate at the X-ray heated 
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‘ace, not from emission li 
do not contribute significantly to the ed pulsations. 


SOLAR PHENOMENA 
REFER ALSO TO CITATION(S) 36579 


36408 (AD-A—028057) Prediction of solar energetic particle 
Roelof, E.C.; Gold, R.E. (Johns Hopkins Univ., Silver ~~ yg 

Lab.). 25 Jun 1976. Conta 72-C- 


in the 


can severely distort the simple coronal injection profile the use of 
real-time solar wind velocity measurements can be of great aid in 
predicting the decay of solar particle events. Altho such ex 
nential injection profiles are a during 1973—1975, 

have also been identified earlier in Solar Cycle 20 (eg, 1967 and 
1969), and hence this structure may be present during the rise and 
maximum of the cycle, but somewhat obscured by greater temporal 
variations in particle injection. (GRA) 


36409 (N—76-24096) Airborne observations of astronomical ob- 
jects. Final report. Sivjee, G.G. (Alaska Univ., Fairbanks (USA). 
i Inst.). — 1976. Contract NGR-02-001-106. 43p. 


The UV 
ratios of planetary and so 
indicate that SO, 02 and ClOD may be 
and Formaldehyde CH20 and 2 on Tupiten The solar 
measurements were analyzed to deduce ozone concentration in 
the earth's atmosphere. (Author) (GRA) 


36410 (N—76-24117) On the reality of a sun—weather effect. 
Wilcox, J.M.; Svalgaard, L.; Scherrer, P.H. (Stanford Univ., Calif. 
(USA). Inst. for Plasma Research). Oct 1975. Contracts N00014-76- 
15p. (NASA-CR—147228;SU-IPR—645). 
Subm-Submitted for Publication. 
An influence of the solar 
terrestrial atm 
effect persists w 
ined is increased from 54 to 131. The same 
dently in the latitude zones 35 N — 55 N and 
depth of the sector-related effect is much greater than 
any other minimum in an extended 
the reality of the effect. (auth) 


36411 (N—76-24118) Relation of the observed far ultraviolet 
solar irradiance to the solar 


greater 
the depth of 
analysis. These results support 


A tion, (USA). Goddard Space 
t Center). Jul 1975. Contract NGR-05-020-559. lp. (NASA- 
NTIS $3.50. 


(N—76-24136) Magnetic holes in the solar wind. Turner, 
.F.; Ness, N.F.; (USA) Geddud Space 


pace Administration, Greenbel 
SO NTIS $3.00. May 1976. 20p. (NASAL 
Subm-Submitted for Publication. 


depression in 

in the magnetic field direction; some of these are 

of magnetic merging. However, in other cases 

direction does not change; such holes are not due to magnetic 


merging, but might be a diamagnetic effect due to localized plasma 
inhomogeneities. (auth) 


36413 (PB—247137-382-1/SL) Solar—geophysical data number 
382. Part I (prompt reports). Data for May 1976—April 1976. Expla- 
nation of data reports issued as number 378 (supplement) February 
1976. Leighton, H.I. (National Geophysical and Solar-Terrestrial 
Data Center, Boulder, Colo. (USA)). Jun 1976. 119p. (SGD—382- 
Pt-1). Paper copy available from Nati Climatic Center, Attn: 
Publications, Federal Bldg., Asheville, N.C. 28801. Subscription 
$34.00/year includes Part (Prompt Reports) and Part 2 (Compre- 
hensive Reports); $18.00/year for either part. Annual supplement 
containing explanation is included. $1.50/copy for either part; $1.40 
for the extra issue. 

See also PB—247137-381-1 and PB—247137-382-2. 

This report contains solar—geophysical data for the months 
of April and May. The data for April include daily solar activity 
centers, sudden ionospheric disturbances, solar radio waves, cosmic 

rays; geomagnetic indices, and radio propagation indices. The data 
for May include alert period, daily solar indices, solar flares, solar 
radio waves, solar wind measurements, spacecraft observations, solar 
i iGRAy coronal holes, and inferred IF IP magnetic field polari- 
ties. 


36414 (PB—247137-382-2/SL) Solar—geophysical data number 
382. Part II (comprehensive reports). Data for December 1975— 
November 1975 and miscellanea. Explanation of data reports issued as 
number 378 (supplement) February 1976. Leighton, H.I. (National 
Geophysical and Solar-Terrestrial Data Center, Boulder, Colo. 
(USA)). Jun 1976. 46p. (SGD—382-Pt-2). Paper copy available from 
National Climatic Center, Attn: Publications, Federal Bldg., Ashe- 
ville, N.C. 28801. Subscription $34.00/year includes Part 1 (Prompt 
Reports) and Part 2 (Comprehensive Reports); $18.00/year for either 
part. Annual supplement containing explanation is included. $1.50/ 
copy for either part; $1.40 for the extra issue. 

See also PB—247137-381-2 and PB—247137-382-1. 

This report contains solar—geophysics data for the months of 
November and December. The data for November include H alpha 
synotic chart (revised) abbreviated calendar record; and regional 
flare index. The data for December include solar flares solar radio 
waves energetic solar ~~ and plasma, and magnetograms of 
geomagnetic storms. (G 


pe Generation of fast electrons in shock waves propagated 
a magnetic field. Zaitsev, V.V.; Ledenev, V.G. (Gor’kii Radio- 
phys Institute). Sov. Astron. Lett. (Engl. Transl.); 2: No. 5, 172- 


Buneman instability will serve to heat the plasma in 
a shock wave propagated along the 
field in the solar corona. Some of the heated electrons will escape 
along the field beyond the shock front, exciting ahead of it plasma 
turbulence which, upon being transformed into electromagnetic 
waves, may generate type II bursts. 


36416 Physical processes in the solar atmosphere associated with 
flares. Somov, B.V.; Syrovatskii, S.I. (P. N. Lebedev Physics Insti- 
tute, USSR Academy of Sciences). Sov. Phys. - Usp. (Engl. Transl.); 
19: No. 10, 813-835(Oct 1976). 

Flares on the sun release an enormous amount of energy in 
the form of accelerated particles, heat fluxes, matter fluxes, and 
radiation. The relative importance of each of these energy channels 
is reviewe and the reaction of the solar atmosphere to the corre- 
Fg energy fluxes is considered. The possibility of determining 

characteristics of the primary process of the flare from its 
secondary manifestations in the atmosphere of the sun is discussed. 


GALAXIES 
REFER ALSO TO CITATION(S) 36406 


36417 (N—76-24109) An x-ray red-shift test for clusters of gal- 
— a ~ z greater than or equal to 1. Boldt, E. (National Aeronau- 

Administration, Greenbelt, Md. (USA). Goddard 
Space Apr 1976. 7p. (NASA-TM-X—71102). NTIS 


Subm-Submitted for Publication. 

Correlated measurements of red-shifted iron line emission and 
apparent surface brightness are — for unambiguously defin- 
ing intrinsic x-ray characteristics for clusters of galaxies up to z 
greater than or equal to |. If some of the weak, unidentified high 

latitude x-ray sources are clusters at z approximately = | to 

, then such correlated measurements should be feasible witin the 
complement of instruments aboard the HEAO-B orbiting x-ray 
observatory. In addition, those clusters at z less than 1 

data from broader bandwidth experiments, 


Observatory (HEAO-A). 
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surface of HZ Her, are distributed throughout the optical continuum 
and have a spectrum similar to that of the unpulsed component. This 
suggests that the pulsations arise primarily from heating and cooli 
sOlar COrona GUIINg GCCIINC OL 
characteristic dependence of solar ener 
heliographic longitude. When analyzed 
the large scale magnetic 
corona to the Earth, particle fluxes disp 
nential dependence on heliographic long} 
Wilgg (National Aeronautics and 
Sp 
FI 
uDm-Frrepared Wit! laniord Univ., Wail. 
Comparison of the observed solar far ultraviolet irradiance 
and the observed solar sector structure during 1969 through 1972 
shows a tendency for euv maxima to be located near sector bound- 
aries. (auth) 
An analysis is presented of high resolution interplanetary 
magnetic field measurements from the es geen on Explorer 
43, which showed that low magnetic field intensities in the solar 
wind at 1 AU occur as distinct depressions or ‘holes’. These magnet- 
ic holes are new ee a having a characteristic 
dimension on the order of 20,000 km. They occurred at a rate of 1.5/ 
day in the 18-day time span (March 18 to April 6, 1971) that was 
analyzed. Most of the magnetic holes are characterized by both a 
such as the all-sky survey to be provided by the proportional 
a of the High Energy Astronomy 
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Comparison of J=2yields1 and J=1yields0 spectra of CO 
in molecular clouds. Plambeck, R.L.; Williams, D.R.W.; Goldsmith, 
P.F. (Department of Physics and Radio Astronomy aaNet 
University of California at Berkeley). Astrophys. J., Lett.; 213: No. 1 
L41-L45(1 Apr 1977). 

We report observations of the J=2yields1 and J=lyieldsO 
rotational transitions of carbon monoxide in eight moiecular clouds, 
including several dark clouds. For each of these eight sources, the 
ag oo and lyieldsO line profiles and intensities are strikingly simi- 
lar. This similarity is predicted by cloud models in which the CO 
line widths are produced pee ag by radial collapse or other large- 
scale motions within the clouds, but is not easily explained by y models 
in which the line widths result from turbulence on a scale small 
compared with the photon mean free paths. 


36419 Studies of bipolar nebulae. II. Optical spectropolarimetry 
of CRL 2688 (The Cygnus egg nebula) and M 1—92. Cohen, M.; 
Kuhi, L.V. (Astronomy Department, University of California, 
Berkeley). Astrophys. J.; 213: No. 1, 79-92(1 Apr 1977). 

| trum scanner observations are used to the stan- 
dard dust et disk model for bipolar nebulae, and various physical 
parameters are derived for the —— Egg Nebula and "Minkow- 
ski's Footprint.” The polarization data show that the emission lines 
in M 1—92 are polarized in the same way as the continuum. The 
high degree of polarization can be explained by dust grains which 
are most likely ice or silicate. The emission-line spectrum of M c- 
suggests that it is very likely a pre—main-sequence object. The 
Cygnus Egg Nebula shows emission and absorption features of C2; 
the polarization data imply that the C. and hence the graphite 
particles are found in highly concentrated regions located uniformly 
throughout the nebula. The high abundance of carbon suggests a 
post—main-sequence evolutionary state for the Cygnus Egg Nebula. 


36420 Detection of [S III] fine-structure emission in ionized 
nebulae. Greenberg, L.T.; Dyal, P.; Geballe, T.R. ye gry: of 
Physics, University of California, Berkeley). Astrophys. J., Lett.; 213: 
No. 2, L71- L74(15 Apr 1977). 

The *P.—*P; fine-structure line of doubly ionized sulfur ha 
been detected at 534.41 +- 0.03 cm™! in the spectra of NGC 7027, 
BD + 30degree3639, end G333.6—0.2. The abundance of S** and the 
electron density are discussed. The ionization of G333.6—0.2 is 
lower than expected from its luminosity. 


COSMOLOGY 
REFER ALSO TO CITATION(S) 35803 


36421 (AD-A—029046) Noise measurements of the lowest fre- 
temperatures. Final report. Davis, W.S. (Maryland Univ., College 
Park (USA). Dept. of Physics and Astronomy). 1976. "Contract 
N00014-76-C-0428. 24p. NTIS $3.50. 

The lowest frequency longitudinal mode of an aluminum 
cylinder has been studied over the temperature range 60K—78K. 
Lead zirconate titanate crystals were bonded to the cylinder for 
observation of the thermal fluctuations, and relaxation phenomena. 
Large amounts of excess noise were observed whenever the cylinder 
was not in thermal equilibrium. The cylinder a to have 
attained thermal equilibrium after its temperature been main- 
tained near liquid nitrogen temperatures for several weeks. Noise 
temperatures within a factor 2 of the temperature measured by a 
platinum resistance thermometer were observed when the mean 
temperature of the cylinder was drifting less than 0.01 degree Kelvin 
per day. The very large fluctuations in noise temperature are not 
understood and warrant further investigation. (auth) 


36422 (N—76-23276) Perform a gyro test of general relativity in 
a satellite and develop associated control technology. Annual report, 
1974 — 1975. Fairbank, W.M.; Everitt, C.W.F.; Debra, D.B.; Ander- 
son, J.T.; Cabrera, B. (Stanford Univ., Calif. (USA). W.W. Hansen 
— of Physics). Nov 1975. 47p. (NASA-CR—147146). NTIS 

Subm-Sponsored by NASA. 

The progress accomplished in the Stanford Gyro Relativity 
program during the period November 1974 to October 1975 was 
described. Gens developments were continued in the main laborato- 
ry dewar, concentrating on the operation of a three axis gyro 
readout and on improvements to the methods of canceling trapped 
fields in the rotor; these efforts culminated in the first successful 
observation of the London moment in the spinning gyro rotor in 
March 1975. Following a review meeting at that time, a new goal 

was formulated for the next 12 to 18 monthc, namely to operate a 
—- in the new ultra-low field facility with ae resolution 
ig 1 arc-second. The following other tasks were also 
completed: (1) sputtering work, (2) ma agp (3) construction 
and installation of the North Star sim (4) analysis of torques 
on the gyro, ee in inclined orbits, (5) ea principle 
— (6) analysis of a twin-satellite test of relativity. 
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36423 Graviton generation in isotropic 
model. Gurovich, V.T. (Institute of Physics and Mathematics, Kir, 
Academy of Sciences, Frunze). Sov. Astron. Lett. (Engl. Transl ).2: 
No. 5, 186-187(Sep 1976). 

The superadiabatic amplification of gravitational waves is 
considered in a regular model universe on the basis of modified 
Einstein equations. In this formulation the 
primordial gravitons generated by quantum fluctuations 
oa for v<c/I, while at lower frequencies it decreases as v*. The 

haracteristic length 1 here determines the curvature at which cor- 


PLANETARY PHENOMENA 
REFER ALSO TO CITATION(S) 36412, 36413, 36429 


36424 Lidar temperature profiling of planetary yo yz 
Heaton, H.I. (EGG, Inc., Los Alamos, New Mexico). ys. J.; 
212: No. 3, 936-945(15 Mar 1977). 

A procedure for laser radar temperature profiling of the 
atmosphere has been rederived for the case when both Doppler and 
Lorentz broadening are important. The medium is probed by three 
laser lines, two of which are coincident in frequency with the centers 
of adjacent rotation lines. The ratio of the line-center absorption 
coefficients is formed.Inclusion of the Doppler effect does not allow 
a unique temperature at range r to be derived unless the above ratio 
is unity. The ratio has been evaluated in the far-infrared for a variety 
of line separations and environmental conditions to high accuracy. It 
is found that the ratio is nearly unity for all cases considered. 
However, as the wavenumber of the primary line decreases, the line 
age must progressively narrow to ensure the above condition. 

effect is enhanced as the gram molecular weight increases. The 
line-center coefficient (v/sub i/°)/k/sub D/ (v/sub i/°) 
has been polynomialized between 0.01< or =y/sub i/proportion- 
aly/sub L/(J/sub i/)/y/sub D/(J/sub i/) < or =5 to accuracies 
better than 10~* Individual users are thus able to form the above 
ratio for specific conditions. These results indicate that temperature 
profiles derived from closely spaced rotational lines are insensitive to 


ATMOSPHERIC PHYSICS 


AURORAL AND IONOSPHERIC PHENOMENA 


36425 (AD-A—028658) The conservation and dissipation of 
energy associated with atmospheric acoustic gravity waves. Final 
Jul 1975—Jun 1976. DuBroff, R.E.; Yeh, K.C.; Liu, 
(Illinois Univ., Urbana (USA). Dept. of Electrical En eee 
Contract F19628-74-C-0044. 242p. (UILU-E G 162552). 
In this report the authors consider the relation between the 
attenuation of acoustic gravity waves in a lossy atmosphere and the 
corresponding dissipation of the energy associated with the wave— 
induced fluctuations in the atmospheric quantities (e.g. temperature, 
pressure, density, and velocity). The self-consistency between at- 
tenuation and energy dissipation is demonstrated for several different 
types of possible a energy dissipation processes. This self 
consistency illustrates the utility of the pseudoenergy concept which 
consists of defining the energy associated with the acoustic gravity 
waves as a quantity which is both distinguishable from the total 
energy, and satisfies its own self—contained conservation equation. 
In addition, some experimental evidence is presented which suggests 
that the gravity waves observed in ionospheric electron content data 
often correspond to the characteristics of the waves which would, 
on a theoretical basis, be likely to propagate to ionospheric heights 
with minimal attenuation. (GRA) 


36426 (AD-A—028793) Analysis of satellite data on precipitat- 
ing particles in coordination with elf anomalies. Annual 
report. Imhof, W.L.; Larsen, T.R.; Reagan, J.B.; Gaines, E.E. (Lock- 
heed Missiles and Space Co., Palo Alto, Calif. (USA). Lockheed 
Palo Alto Research Lab.). 30 Apr 1976. Contract N00014-75-C-0954. 
report ribes t yses 
data for coordination with elf transmission precipitat- 
ing electrons typically exhibit pronounced flux and spectral vari- 
ations on a small latitude scale. The electron fluxes and energy 
spectra, when averaged over a wide latitude interval, are presented 
as well as the resulting ion-pair production rates and the free 
electron concentrations in the lower ionosphere. Significant en- 
hancements over the quiet-time night profiles were often observed. 
The particle measurements indicated —- enhancements in the 
the times of the elf transmis- 
anomalies. Based on the electron and ion concentrations a 
waveguide model computer program, which was developed atthe 
was used to calculate the 
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in the extremely low y Tange. 
‘the measured field strengths in an 
here; but, for the nights of enhanced 
strengths indicate 


increases, in con- 
trast to the observed decreases. (GRA) 


36427 (AD-A—028839) Equion, an equatorial ionospheric irreg- 
ularity experiment. Interim report. Morse, F.A.; Edgar, B.C.; Koons, 
H.C.; Rice, C.J.; Heikkila, W.J. (Aerospace Corp., 

Calif. (USA). Space Phy Physics Lab.). 30 Jul 1976. Contract F04701-75- 
C-0076. S $5.00. 

This paper describes a coordinated rocket- and ground based 
study to investigate Equatorial Spread-F irregularities. Measure- 
ments by the Jicamarca backscatter radar, ionosondes, airglow in- 
strumentation and of radio scintillations were correlated with high 
spatial resolution measurements of electron densities, particle fluxes 
and VLF-ELF fields from a rocket probe. Experimentally the au- 
thors found the following: (1) very high positive and negative 
electron density gradients are responsible for the enhanced radar 
echoes; (2) energetic particles are not part of the Spread-F phenom- 
ena; (3) wave measurements are strongly correlated with the Dopp- 
ler character of the radar signals; and (4) there is a one to one 

of the large-scale irregularities responsible for scin- 
tillations of satellite radio transmissions and ionosonde spread echoes 
with the small-scale irregularities responsible for the backscatter of 
vhf radar signals. Implications of the data are discussed. (GRA) 


MAGNETOSPHERIC PHENOMENA 
REFER ALSO TO CITATION(S) 36413, 36414 


(AD-A—028726) Geomagnetically alpha particles. 

report. Fennell, J.F.; Blake, J.B. (A Corp., El Se- 

ce (USA). Space Physics Lab.). 30 Jul 1976. Contract 
701-75-C-0076. 27p. NTIS $4.00. 

The present knowledge of the geomagnetically trapped alpha 
particles is reviewed in detail. The emphasis of the paper is on the 
most recent results. These recent studies show that the proton and 
alpha particle equatorial pitch-angle distributions are not the same. 

gives rise to a (J/sub alpha/)/(J/ sub p/) which is pitch angle 
dependent. —— the (J/sub a a sub p) is about 0.01 at large 
equatorial ut 0.001 to 0.0004 at small pitch 
angles for n <or= oo 5 MeV/nucleon. The recent studies of the 
temporal variations of low-altitude alpha particles have shown that 
the particle intensity can increase by orders of magnitude in a few 
days. The alp! re intensity then decays with an e-folding time 
of tens of days. 
(Ona) alternative explanations of the observations are offered. 


36429 (AD-A—028999) Modulation of trapped energetic elec- 
ee ee Paulikas, G.A.; Blake, J.B. (Aerospace Corp., El 
— (USA)). 10 Aug 1976. Contracts F04701-75-C- 
17p. NTIS $3.50. 

Energetic (3.9 MeV < E/sub e/ < 1.6 MeV) elec- 
tron fluxes observed at the synchronous altitude during 1974 and 
1975 by an experiment aboard ATS-6 exhibit a modulation in intensi- 
ty which is correlated with the thed me 3 of sector structure bound- 

uxes reach eq um intensities durin a. 

phere is ine given IMF sector which are kighest in the fall (+) 
sectors and highest in the spring for (-) sectors. 
36430 (N—76-23462) Characteristics of 


(Radio ‘ 
85p. (NASA-CR—144751; ;RSCR—76-1). NTIS $5.00. 


heric radio noise spectra (30 kHz to 10 MHz) 
taken by IMP-6 and RAE-2 exhibit time 
which are related to spacecraft 
es. In the mid- 
rise by a factor 80% of 
frequencies are within the band 125 kHz to 600 kHz, and 
occurs most often (18% of the time) at 280 kHz. This intense 
uency noise has been detected at radial distances from 1.3 
60 Re on all sides of the Earth during 
disturbed periods. Maxim 
is in the evening 
particle precipitation 
36431 oa Trajectory traces of charged 
the M. (National Aeronautics and Space 
Mar 1976, (N. $4.50. 
1 ASA-TM-X— - 


ts of ring current 
substorms, were observed by Explorer 45 around the plasmapause in 


the afternoon to midnigh’ 
structure 


eq here, 
proposed convection electric field and a dipole 
described. Approximate equations of a bounce period, a second 
adiabatic invariant, and a bounce-average azimuthal velocity are 
| ep with inaccuracies less than about 0.001 for all pitch angles. 
cantar set of flow patterns of 90° pitch angle particles is also 
by means of stagnation lines through which radial drifts 
and/or azimuthal — change their directions. The Ss tracings 
in magnetosp give a basic concept to explain the 
nose characteristics. (auth) 


Artifically stimulated leakage of to from the magne- 
an of the Earth. Zhulin, 1.A.; Lyakhov, S.B.; Maiorov, A,D.; 
Managadze, G.G.; Mogilevskii, M. M.; Chmyrev, VM. (Institute of 
Terrestrial Magnetism, the Ionosphere, and Radio Wave 
tion, Academy of Sciences of the USSR). Sov. Phys. - Dokl. (Engl. 
Transl.); 21: No. 10, 579-581(Oct 1976). 

The optical effects resulting from the injection of radio waves 
into the were observed. The the 
operation of a very low-frequency transmitter upper atmo- 
sphere glow were studied.(A 
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BEAMS AND THEIR REACTIONS 


REFER ALSO TO CITATION(S) 34078, 35729, 35752, 35753, 
35754, 36645 


36433 (CLM-R—157) Reaction cross-sections of relevance to 
hydrogen plasmas in ion sources. Martin, A.R. (UKAEA Research 
—— Abingdon. Culham Lab. Lab.). Feb 1976. 33p. NTIS (US Sales 


y. 
Available from H.M. Stationery Office, price Pound1.50. 
This report presents experimental data for reactions erry 
between atomic hydrogen, molecular hydrogen, He* ions, 
ions and electrons. The information is intended to be wr use “4 the 
evaluation of operating conditions in ion sources, and so the data has 
been limited to the energy range of 0 to 150 eV. Data are not given 
for charge-exchange processes, or for heavy particle interactions, 
except in the case of Hs* molecular ion formation. Some data are 
= given for the kinetic energy distributions of the ‘fast’ products 
ng from dissociative ionisation and dissociative excitation of 
hydrogen. 


36434 (CLM- cag A Computations of hydrogen ion species pro- 

duced in high current ion sources. Martin, A.R.; Green, T.S. 

age Research Group, Abingdon. Culham Lab.). May 1976. 
P 


Available from H.M. Stationery Office, price Pound1.50. 
One requirement for high current ion sources for use in 
plasma physics research is the production of beams of ions with high 
proton Fractions, similar to those obtained in low current sources 
used in nuclear physics applications. As a step towards the realisa- 
tion of this requirement computations have been made of the com- 
peting processes occurring in a hydrogen plasma which determine 
the ratio of ion species. Results have been obtained for the case of a 
duoplasmatron and compared with published experimental data. © 
36435 (N—76-23960) Interactions of satellite-speed helium atoms 
satellite surfaces. 2: distributions of reflected — 


SA). School of En ) i 
NGR0S-007-416. 46p. ASA-CR—14722 ;UCLA- 
ENG—7638). NTIS $4.00. ; 
Energy transfer in collisions of satellite-speed (7,000 m/s) 
helium atoms with a cleaned 6061-T6 satellite-type aluminum surface 
was investigated by use of the molecular-beam technique. The 
amount of energy transferred was determined from the measured 
energy of the molecular-beam and the measured spatial and energy 
tions of the reflected atoms. Spatial distributions of helium 
atoms scattered from a 6061-T6 aluminum surface were measured. 


um surface. Energy distributions of reflected helium 

dence angles. For each incidence angle, distributions were measured 
at approximately sixty scattering positions. At a given scattering 
ition, the energy spectra of the reflected helium atoms and the 
kground gas were obtained by use of the retarding-field energy 
analyzer. (auth) 


36436 Charge transport Lee, E.P. 
(California ., Livermore (USA). onl ivermore Lab.). 11 
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mate constants opp Po region, and showed the characteristic 
program predic th ton spectrograms. i 
uniformly stratified proton The motion of 

The scattering pattern exhibits a prominent backscattering, probably 
due to the : surface 7 and/or the relative lattice softness 


3738 ERDA ENERGY RESEARCH ABSTRACTS 


Jan 1977. Contract W-7405-ENG-48;DON-NAONR-11-76. 11p. 
Dep. NTIS $3.50. 

In a recent report (UCID 17346, “Relativistic Particle Beam 
in a Semi-Infinite Axially Symmetric channel 
from a perfectly pre woe Bo yor men plane,” Dec. 13, 1976) Cooper and N 
demonstrate that the net charge transported by a beam pulse injected 
into a channel of finite conductivity equals the charge of the beam 
itself. The channel is taken to be infinite in the poe a z direction, 
has finite radius and is terminated by a conducting ground plane at z 
=0. This result is not an obvious one, and it is restricted in its 
applicability by the special model assumed for the channel. It is the 
purpose to explain the result of Cooper and Neil in more qualitative 
terms and to make similar calculations using several other channel 
models. It must be emphasized that these calculations are not con- 
cerned with the fate of the transported charge after the pulse has 
stopped, but rather with how much charge leaves the ground plane 
assuming the pulse does not stop. 


36437 Direct observations of the growth of sputtered gold films 
on (111) silicon substrates. Lee, J.I.; Maa, J.S.; Hutchinson, T.E. 
(Univ. of Minnesota, Minneapolis). pp 650-651 of In Thirty-fourth 
annual meeting, Electron Microscopy Society of America. Bailey, 
G.W. (ed.). Baton Rouge, LA; Claitor’s Publishing Div. (1976). 

From 34. Electron Microscop py Society of America annual 
meeting; Miami Beach, Florida, United States of America (USA) (9 
Aug 1976). 

See CONF-760803—. 

The study of in situ ion beam sputtering of gold on substrates 
of single crystal silicon using a well controlled ultrahigh vacuum 
deposition system shows that substrate/overgrowth interactions in- 
volving alloying and interdiffusion greatly influence the growth and 
structure of sputtered thin gold films. (GHT) 


36438 Direct observations of the growth of sputtered silver on 
substates of graphite and muscovite mica. Maa, J.S.; Lee, J.I.; Hutch- 
inson, T.E. (Univ. of Minnesota, Minneapolis). pp 648-649 of In 
Thirty-fourth annual meeting, Electron Microscopy Society of 
America. Bailey, G.W. (ed.). Baton Rouge, LA; Claitor’s Publishing 
Div. (1976). 

From 34. Electron Microscopy Society of America annual 
meres ‘em Beach, Florida, United States of America (USA) (9 

See CONF-760803—. 

The effects of nucleus mobility and substrate surface defects 
on the nucleation and growth of an in situ ion beam sputtered thin 
silver films have been investigated in detail using in situ electron 
microscopy. (GHT) 

36439 Directed collisions between indicator ions containing short- 
lived nuclei and neighboring atoms in single crystals. Krivoglaz, M.A.; 
Fiks, V.B. (Metal-Physics Institute, Ukrainian Academy of Sci- 
oe. Sov. Phys. - JETP (Engl. Transl); 43: No. 6, 1142-1148(un 

We consider the spectral distribution of y quanta (or parti 
cles) emitted by short-lived excited (or compound) nuclei that es 
in a crystal and are produced in nuclear reactions induced by parallel 
beams of monoenergetic particles. By orienting the single crystal 
with respect to the beam it is possible to produce, with high 
probability, directed collisions between ions containing short-lived 
nuclei and neighboring atoms of the crystal. It is found that the 
velocity change due to scattering can alter the spectrum significantly 
if the lifetime tau of the nuclei is —_ with the time of flight 
to the neighboring atoms. Directed collisions permit therefore obser- 
vation of short-lived compound or y-excited nuclei with 
tau~ 10~'*—10~"* sec and measurement of their lifetime. Possible 
applications of the directed-collision technique to the investigation 


36440 Production of intense molecular beams with a pulsed 
plasma injector. Krupnik, L.I.; Demchenko, P.A. Son Ph Phys. - Tech. 
Phys. 21: No. 10, 1306-1307(0ct 

configuration and properties of the p in a 
plasma injector are reported. The current and velocity of the molec- 
ular beam produced by the injector are measured.(AIP) 


36441 Oscillator strengths for in-shell (An = 0) dipole transitions 
in Li- and Be-like sulfur. Pegg, D.J.; Forester, J.P.; Vane, C.R.; 
Elston, S.B.; Griffin, P.M.; Groeneveld, K.; Peterson, R.S.; Thoe, 
R.S.; Sellin, LA. (University of Tennessee, Knoxville, Tennessee, 
37916). Phys. Rev., A; 15: No. 5, 1958-1962(May 1977). 

The foil-excitation method has been employed to determine 
lifetimes, transition _ robabilities, and f values for An = 0 dipole 
transitions between the n = 2 states of the highly stripped ions, S'* 
and S’**. The fine structure interval between the J = 1/2 and 3/2 
levels of the 1s?2p ?P/sup 0/ term in S'* was also i and 
the result confirms recent astrophysical observations. 


36442 Radiative decay from the 2 *P2 and 2 *Po levels of 
heliumlike argon. Davis, W.A.; Marrus, R. (Materials and Molecular 
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Research Division, Lawrence Berkeley Laboratory and Department 
of Physics, University of California, Berkeley, California 94720). 
Phys. Rev., A; 15: No. 5, 1963-1975(May 1977). 
The allowed electric dipole transitions 2 *P2-2 *S; and 2 *Po- 
2 3S; in heliumlike argon (Ar*?*) have been observed in a foil- 
pine beam with a vacuum-ultraviolet monochromator. The wave- 
lengths of these transitions were measured, and the lifetimes of the 
excited states determined by a time-of-flight technique. The results 
are A (2 *Po-2 °S:) = 560.2 +- 0.9 A, A (2 *Po-2 *Si:) = 660.7 +- 1.1 
Pye Bd = = 1.62 +- 0.08 x 10~° sec, and tau (2 *Po) = 4.87 +- 
x 


ATOMIC AND MOLECULAR PROPERTIES 
REFER ALSO TO CITATION(S) 36471 


36443 (N—76-24000) Shift measurements of the Stark-broadened 
ionized helium lines at 1640 and 1215 angstrom. Ph.D. thesis. Van- 
zandt, J.R. (Maryland Univ., College Park (USA)). 1976. 139p. 
(NASA-CR— 146227). NTIS $6.00. 

Subm-Sponsored by NASA and NSF. 

Time-resolved measurements were made of the shifts of the 
ionized helium lines at 1,640 A (n = 3 yields 2) and 1,215 A (n = 4 
yields 2), and of the Stark profile of the 1,215 A wavelength line. An 
electromagnetic shock tube was used as a light source. The plasma 
conditions corresponded to electron temperatures of a ———— 
3.5 eV and electron densities of (0.8 to 1.8) x 10'7. The measured 
shifts fell between two previous estimates of plasma polarization 
shifts. The measured Stark width of the 1,215 A Sovtangth line was 
up to 30% greater than the theoretical width. (auth) 


36444 Classification of energy levels of the ytterbium atom. 
Kozlov, M.G.; eeediteove, 80. S.A. Opt. Spectrosc. (USSR) (Engl. 
nes 42: No. 1,1 1, 1-3(Jan 1977). 

On the basis of an analysis of the absorption spectrum of 
ytterbium vapor in the 3000—1500-A region, energy levels of YB I, 
which correspond to two-electron transitions and to the excitation of 
the 4f'* filled shell, were identified. Transitions 4f!46s? 'So— 
6pnd, and 6pns, and also 4f!*6s? 'So—4f!*6s5dnd, 6s?nd, 
and 6sSdns were 


36445 Theoretical study of the of the hydrogen atom 
radiation. Zon, B.A. Opt. Spectrosc. (USSR) 


spectrum by CO, laser 
(Engl. Transl.); 42: No. 1, 6-8(Jan 1977). 

The spectrum of quasistationary states and the corresponding 
wave functions of the hydrogen atom are calculated in an alternating 
electromagnetic field of 10.6-. m wavelength. 


36446 Low-lying electronic states of the rare gas oxides. Dun- 
ning, T.H. Jr.; Hay, P.J. (Los Alamos Scientific Laboratory, Univer- 
sity of California, Los Alamos, New Mexico 87545). J. Chem. Phys.; 
66: No. 8, 3767-3777(15 Apr 1977). 

Ab initio configuration interaction calculations have been 
carried out on the electronic states of RgO (Re= =Ne, Ar, Kr, and 
Xe) arising from the Rg('S)+O(*P, 'D, and *S) separated atom 
limits. All MeO, are curves, with the exception of be 1 Ths curve in 
KrO and are found to be — (with at most van der Waals 
minima). The binding in the | 1=* state is due in part to the 
incorporation of Rg* +O” character and increase in the series: NeO 
(unbound) to ArO (essentially flat) to KrO (D/sub e/=0.25 eV) to 
XeO (D/sub e/=0.70 eV). The admixture of ionic character into the 
1 state also strongly enhances the 2 transition, 
increasing the collision induced emission rate from O('S) and de- 
creasing the lifetime of the 2 '=* state. The calculations also provide 
information on the quenching of O('D) by the rare gases. 


stepped platin 
Salmeron, M.; Somorjai, G.A. (Materials and Molecular se gg 
Division, Lawrence Berkeley Laboratory, and Department of 
Chemistry, University of California, Berkeley, California 94720). 
Phys. Rev. Lett.; 38: No. 18, 1027-1029(2 May 1977). 

A molecular beam of Hz for De 

dependence of the for H2-D2 

(He + Dz yields 2HD) on the Pt(111) and Pus) ) =o x (111)] 
surfaces. On the s surface, a marked increase in 
side of the step structure. The Pt(111) surface exhibits a smooth 
decrease in HD production from normal incidence to grazing angles. 


POSITRONIUM, MUONIUM, AND MUONIC AND MESIC 
ATOMS AND MOLECULES 

REFER ALSO TO CITATION(S) 36635 

36448 (LA—6619-T) Negative 


meson capture in hydrogen. 
Baird, T.J. (Los Alamos Scientific Lab., oy (USA)). Jan 1977. 
Contract W-7405-ENG-36. 228p. P 02/MF AOl 


angle of incidence: A molecular beam study of the asymmetry of 
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Thesis. 

The processes of deexcitation and capture of ive mesons 
and hadrons in atomic hydrogen are investigated. slow colli- 
sions in which the projectile-atom relative velocity is less than one 
atomic unit are considered, and the motion of the incident particle is 
treated classically. For each classical trajectory the probability of 
ionizing the pape atom is determined, together with the energy 
spectrum of the emitted electron. lonization a are calcu- 
lated using the time-dependent formulation of the perturbed station- 
ary state method. Exact two-center electronic wave functions are 
used for both bound and continuum states. The total ionization cross 
section and electron energy s have been calculated for 
negative muons, kaons and antiprotons at incident relative velocities 

peak for electron kinetic energies on the order of 107° 

pee Ay The ionization process thus favors the emission of very 
slow electrons. The cross section for ionization with capture of the 
incident particle was calculated for relative kinetic energies 
than 1.0 Rydberg. Since ionization was found to occur with the 
emission of electrons of nearly zero kinetic energy, the fraction of 
ionizing collisions which result in capture decreases very rapidly 
with projectile kinetic energy. The energy distributions Sof slowed 
down muons and hadrons were also computed. These distributions 
were used ye with the capture cross section to determine the 
distribution of kinetic energies at which capture takes place. It was 
found that most captures occur for kinetic energies slightly less = 
1.0 Rydbergs with relatively little capture at ee pe 
captured particles therefore tend to go into very large Ae 
found orbits with binding energies less than 0.1 Rydbergs. 


36449 Muonium stage of positive-muon depolarization in germa- 

nium. Kudinov, V.I.; Minaichev, E.V.; Myasishcheva, G.G.; ‘Obuk. 
hov, Y.V.; Roganov, V.S.; Savel’ev, GL: Samoilov, V.M.; 'Firsov, 
V.G. (Institute of Theoretical and Experimental Physics). Sov. Phys. - 
JETP (Engl. Transl.); 43: No. 6, 1065-1069(Sun 1976). 

m in a transverse magnetic field been used to 
determine the modulus and the initial Fey of the residual polariza- 
tion of positive muons in single crystals of germanium as a function 
of the magnetic field, temperature, and dopant concentration. The 
activation energy for the transition of the muonium atoms to the 
diamagnetic state has been calculated. Possible channels of interac- 


36450 Nonlinear Doppler-free narrow resonances in optical tran- 
sitions and annihilation radiation of positronium. Letokhov, V.S.; 
Minogin, V.G. (Institute of Spec y, USSR Academy of Sci- 
ences). Sov. Phys. - JETP (Engl. 1 Transl.); 44: No. 1, 70-71al 197¢ 
The possibility of Doppler-free narrow resonances is 
ered for transitions between fine-structure levels of the ground and 
first excited states of the positronium atom. An analysis is given of 
the conditions necessary for the observation of narrow saturation 
resonances in the case of single-quantum absorp.ion in 1S-2P transi- 
oe. and narrow two-photon absorption resonances in 1S-2S transi- 
tions. It is shown that it is possible to obtain 2y-eanihilation lines 
from the positronium atom with widths much smaller than the 
Doppler width. 


36451 Hydrogen isotope effect on muonic x-ray spectra of (CH2)/ 
sub x/ and H2O. Mausner, L.F.; Knight, J.D.; Orth, C.J.; a 
M.E.; Naumann, R.A (Los Alamos Scientific Laboratory, 

om Mexico 87545). Phys. Rev. Lett.; 38: No. 17, 95555508 
Apr 1 

We have measured the muonic x-ray intensity patterns of C in 
(CHe2)/sub x/ and (CD2)/sub x/ and of O in H2O and DO. In both 

cases the relative intensities of the higher Lyman series members are 
significantly lower in the deuterium compounds, indicating that the 
and O is weighted to higher | states compared to the normal 
any model of negative-meson capture. 


muonium. Casperson, 
D.E.; Crane, T.W.; Denison, A.B.; Egan, P.O.; Hughes, V.W.; 
Mariam, F.G.; Orth, H.; Reist, H.W.; Souder, P.A.; Stambaugh 


R.D.; Thompson, P.A.; zu Putlitz, G. (University of Bern, Bern, 
Switzerland). Phys. Rev. Lett; 38: No. 17, 956-959(25 Apr 1977). 
Measurements of Zeeman transitions in the 7 
strong ve ues for 
= ppm 
Ths 


ard 


muonium at 
interval, Av = 
magnetic moment, 
fo considerably 


REFER ALSO TO CITATION(S) 36433 


report. 
Corp., gundo, Calif. (USA). — Lab.). 1 
1976. Contract F04701-76-C-0077. 46p. NTIS $4.00. 
The vibrational relaxation of H2(v = 1) by Dz, ‘N: HCl, and 
CO, was studied at 295 K by a laser-induced fl hnique. 
HF added in small quantities to the gas mixtures and vibrationally 
excited by a pulsed HF TEA laser produced Ho(v 
transfer; HF also served as the tracer for H2(v = 
were interpreted to be primarily V-V rates. The data 
were correlated with the V-V exchange probabilities for other 
diatom—diatom collisions by the parameter p (1/2) delta E, where p 
is the reduced mass of the collision partners and delta E, the ener 
mismatch. This meter also correlates V-V exchange 


lotting probabilities versus delta E/h nu. (GRA) 


36454 (COO—2640-2) Reactions of ions with atomic and molecu- 
lar free radicals. Progress report, May 1, 1976—April 30, 1977. 
Gentry, W.R. (Minnesota Univ., Minneapolis (USA)). Jan 1977. 
Contract EY-76-S-02-2640. 16p. Dep. NTIS $3.50. 

A program of research undertaken to study the dynamics of 
the reactions of ions with atomic and molecular free radicals. The 
objectives of this research are to obtain fundamental information on 
reaction mechanisms in reactions of species with open-shell electron- 
ic configurations, and to investigate the Ss Soe of electronic 
nonadiabaticity in chemical reactions. Durin; the past contract year 
the systems D.* + F yields FD* + D and D,* + C yields CD* + 
D were studied over the range of initial kinetic energy from 0.002 
eV to 20 eV. In both reactions the product ion is scattered preferen- 
tially in the direction of the incident atom. The FD* product ion is 
formed in the ground *PI state. The unusually large internal excita- 
tion energy of CD*, however, suggests that it is formed in an excited 
electronic state, ibly ‘PI. The data for the D2* + C reaction can 
be reconciled with the assumption of electronic adiabaticity, while 
that for D.* + F probably cannot. 


36455 (N—76-23962) Tables of the coefficients A. Chandra, N. 
(National Aeronautics and Space Administration, Greenbelt, Md. 
(USA). Goddard S; Flight Center). Nov 1974. 1llp. (NASA- 
TM-X—71103;X -74-294). NTIS $5.50. 

Numerical coefficients required to express the angular distri- 
bution for the rotationally elastic or inelastic scattering of electrons 
from a diatomic molecule were tabulated for the case of nitrogen 
and in the energy range from 0.20 eV to 10.0 eV. Five different 
rotational states are considered. (auth 


36456 Ionization of positive argon ions by electron impact. 
Donets, E.D.; Pikin, A.I. (Joint Institute for Nuclear Research). Sov. 
Phys. - JETP (Engl. Transl.); 43: No. 6, 1057-1062(Jun 1976). 

The “Krion” electron-beam source has been used to deter- 
mine the ionization cross sections of argon ions between Ar**‘ and 
Ar*™ at incident-electron energies ~2.5 +- 0.15 keV. The cross 
sections were obtained by com = Seed edeieneen with 
the spectrum of charge states of the ions as functions of the time of 
interaction with the electron beam. To achieve satisfactory agree- 
ment between the calculated and measured results, the theoretical 
model of ionization must include both single-electron and two- 
electron ionization in a single collision for the ions Ar*® and Ar*® 
This procedure was used to obtain the following total and partial 
ionization cross sections (in units of 10~'* cm?): o4=4.6; o5=3.5 
(os/sub arrow-right/s=2.05; os/sub arrow-right/7= 1.45); o6=2.3 
(o6/sub arrow-right/; =0.92; oe/sub arrow-right/s = 1.38); o7 = 1.4; 

os=0.88; =0.65; o10=0.45; ~0.30; 12 ~0.20. The uncertain- 
Gan to +- 15%. The experimental ionization 
cross sections are compared with calculated values. 


36457 Penning ionization by nonmetastable atoms. Zhdanov, 
V.P.; Chibisov, M.I. (I. V. Kurchatov Institute of Atomic oa 
Sov. 'Phys. - - JETP (Engl. Transl.); 43: No. 6, 1089-1094Jun 19 
Penning ionization by highly excited atoms is considered. The 
asymptotic two-center electron wave function is set up for an 
arbitrary ion+atom system. This function is needed for the solution 
of many atomic-collision-theory problems involving nonresonant 
transitions of the electron from one center to another. The results of 
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36453 (AD-A—031213) Vibrational energy exchange between 
for CO2-diatom collisions. A separate correlation of | exchange 
probabilities f 
obtained by 

the calculations are applied to the case of ionization of noble-gas 
atoms and hydrogen molecules by highly excited helium atoms. It is 
shown that the process proceeds mainly via the exchange channel. 
The conclusions of the theory are in good agreement with the 
experimental results. 

36458 Transitions between sublevels of *P triplets in slow colli- 
ations. The electronic g/sub J/ density shift for m sions between atoms and ions. Gurevich, A.I. (I. V. Kurchatov 
been measured. Institute of Atomic Energy). Sov. Phys. - JETP (Engl. Transl.); 43: 

No. 6, 1099-1102(Jun 1976) 

COLLISION PHENOMENA The cross sections for transitions between the sublevels of *P 
triplets in collisions between atoms of a number of elements and their 

ee ions are calculated. The relative velocities of the colliding particles 
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are assumed to be small. It is shown that the cross sections for the 
transitions between sublevels with total electron an; momemta 
J=1 and J=2, as well as J=0 and J=2, are small (of the order of 
atomic dimensions). The cross sections for transitions between sub- 
levels with J=0 and J=1 depend significantly on the signs of the 
charge of the incident ion and of the atomic electric quadrupole 
moment. For identical signs the cross covtiat are large in the case of 
a normal triplet and increase in proportion to the square root of the 
relative velocity of the colliding particles; for opposite signs the 
cross sections are of the order of the atomic dimensions. The reverse 
is true of the inverted triplet. 


36459 Dissociative excitation of molecules by electron impact. 
Koppe, V.T.; Danilevskii, N.P.; Koval’, A.G. (Khar’kov State Uni- 
versity). Sov. " Phys. - JETP (Engl. Transl); 43: No. 6, 1103-1104Jun 
1976). 


A study is reported of dissociation by electron impact of CH, 
CHCl, CH:Ch, and CHCl; molecules into excited H, CH(A7A), 
and (Cl*) fragments. It is shown that the cross section for the 
formation of H* is almost constant for all the molecules and is close 
to the corresponding dissociation cross sections of aliphatic hydro- 
carbons. The cross sections for the formation of CH* (A?A) and 
(Cl* ) * increase when the hydrogen atom is replaced by chlorine in 
the molecule. 


Proton charge exchange with inert gas atoms at collision 
ae of 80—1500 eV. Latypov, Z.Z.; Sectosuie. A.A. (A. F. 
Ioffe Physicotechnical Institute, Academy of Sciences of the USSR, 
Leningrad). Sov. Phys. - Tech. Phys. (Engl. Transl.); 21: No. 10, 1277- 
1279(Oct 1976). 
The total cross sections are measured and analyzed in the 
Demkov model for charge-exchange collisions between protons and 
atoms of He, Ne, Ar and Kr.(AIP) 


36461 Excitation of Ne III by electron impact. Samoilov, V.P.; 
Smirnov, Y.M.; Starikova, G.S. Opt. Spectrosc. (USSR) (Engl. 
Transl.); 42: No. 1, 22-23(Jan 1977). 

Excitation cross sections as a result of electron impact were 
measured for thirty-three Ne III lines in the spectral region of 260— 
690 nm. The wavelengths are given for twenty-two unidentified lines 
together with the threshold energies, the energy positions for the 
maxima of the excitation functions, and the magnitudes of the cross 
sections. The transition probabilities A/sub k i/ were calculated for 
five lines and the excitation cross sections for five Ne III levels. The 
contribution from cascade population was included for one level. 


one-photon transi with calculated values. Tanis, J.A.; 
Feagin, J.M.; [a W.W.; Shafroth, S.M. (Department of Physics 
and ‘Astronomy, University of North Carolina, Chapel Hill, North 
Carolina 27514). Phys. Rev. Lett.; 38: No. 15, 868-871(11 Apr 1977). 

We describe a method for comparing observed two-elec- 
tron—one-photon transition energies with theoretical values in order 
to determine the L-shell vacancy configuration at the time of x-ray 
emission. This method reduces the dependence on the particular 
computer code used in the calculation. Present calculations indicate 
degree of L-shell ionization in the Fe and Ni data of Woelfli et al. 
than that found by previous investigators. 


36463 X-ray cross sections in helium for electron capture to 
ty tens < or = Z < or = 9. Guffey, 
J.A.; Ellsworth, L.D.; Macdonald, J.R. (Kansas State University, 
Meshaaten, Kansas 66506). Phys. Rev., A; 15: No. 5, 1863-1870(May 

Experimental data are presented for K-shell x-ray cross sec- 
tions for electron capture to excited states by bare nuclei of F, O, N, 
C, and B in the energy range from ~ 0.25 to 2.3 MeV/amu. For 
these projectiles the capture to excited states dominates the capture 
of the loosely bound electrons available in helium, and the projectile 
X-ray cross section is closely related to the total capture cross 
section. The experimental x-ray production cross sections are com- 
pared to predictions based on a closed-form electron-capture calcula- 
tion in the Brinkman-Kramers (BK) approximation, even though the 
magnitude of the theoretical results is a factor of 7 in excess of 
experiment. Using a single normalization constant, the calculated 
cross sections for electron capture to excited states preserved the 
trends of the experimental data with these bare nuclei over the entire 
energy range of the experiment. At the lowest energy, the experi- 
mental and normalized BK cross sections are still below, but rapidly 
approaching, the maximum in the capture cross section estimated 
from calculations for bare nuclei in hydrogen by Salop and Olson 
using a Landau-Zener model. 


36464 Charge transfer excitation channels in positive ion—N2O 
collisions at low energy. Bearman, G.H.; Harris, H.H.; Leventhal, © 
(University of Missouri: St. Louis, St. Louis, Missouri 63121). J. 
Chem. Phys.; 66: No. 9, 4111-4115(1 May 1977). 

Competition between various charge transfer excitation chan- 
nels has been investigated for collisions between a number of posi- 
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tive ions and N2O molecules over the kinetic energy range 20—1000 
eV. Formation of excited products in these collisions was investigat- 
ed by observing the luminescence emanating from the collisicn cell 
of an ion beam apparatus. It was found that all singly charged 
proves yjectiles except He* and Ne* produced spectra dominated by 

O* (AyieldsX) transitions; impact of He* and Ne* yielded almost 
equal amounts of N2O* (A) and N2*(B). Only low yields of other 
possible excited species were observed. It is concluded that conver- 
sion of kinetic energy to internal energy is of little importance in 
collisions between these positive ions and N2O molecules, and that 
the excited species produced depend almost entirely on reaction 
energetics. 


ATOMIC AND MOLECULAR THEORY 
REFER ALSO TO CITATION(S) 36670 


36465 (CONF-760749—1) Orientation and alignment in beam 
tilted-foil spectroscopy. , H.G. (Argonne National Lab., Ill. 
(USA)). 1976. Contract W-31- -109-ENG-38. NTIS $3.50. 

From Bell labs. IWIISC conference; y Hill, New 
Jersey, United States of America (USA) (28 Jul had 

The production of atomic orientation and alignment, by ani- 
sotropic excitation is analyzed. The stokes parameters of the light 
emitted from tilted-foil excited ions provide measurements of orien- 
tation and alignment, and some examples are given. The variations of 
the stokes parameters with foil tilt angle, excited state, ion velocity 
and foil material are compared with existing theories. 


36466 Ordering of the energy levels of the excited states of the 
alkali-metal atoms. Sternheimer, R.M. (Brookhaven National Labo- 
ratory, Upton, New York 11973). Phys. Rev., A; 15: No. 5, 1817- 
1831(May 1977). 

The Madelung rules for the order of the filling of successive 
electron shells in the ground states of neutral atoms (and hence the 
properties of the resulting periodic table) suggest that the sum n + 1 
equivalent k is in the nature of an “energy-ordering” quantum 
number. Thus for neutral atoms, the levels of the outermost electron 
are filled in the order of increasing k values as the atomic number Z 
is increased. For a constant k, the shells are filled in the order of 
increasing n or decreasing | values. The general renner of these 
ordering rules suggests that they may also be relevant to the struc- 
ture of the excited-state energy spectrum of the valence electron of 
the alkali-metal atoms. With the exception of lithium, it was found 
that the excited-state levels are energy ordered according to the 
increasing value of k ("k ordering’’). For states with the same value 
of k, the levels with increasing energy E/sub n 1/ exhibit a sequence 
of 1 values (the "1 pattern”) which is characteristic of the alkali-metal 
atom considered (Na, K, Rb, and Cs), and is independent of k. 
Important additional evidence for the k ordering and the constant | 

tterns has been obtained from the energy spectra of the singly 
ionized alkaline-earth atoms, i.e., the Mg*, Ca*, Sr*, Ba*, and Ra* 
ions. Several possible implications of the present results are dis- 
cussed. 


36467 The low-lying electronic states of Ar2F. Wadt, W.R.; Hay, 
P.J. (Theoretical Division, Los Alamos Scientific Labo , Uni- 
versity of California, Los Alamos, New Mexico 87545). Phys. 


Lett.; 30: No. 11, 573-575(1 Jun 1977). 

Ab initio POL-CI calculations are reported on the six lowest 
states of the ArzF molecule for isosceles triangle (C2/sub v/) and 
linear Ar-Ar-F geometries. In the triangular confi the 
lowest Ar2* F~ ionic state (2 Be) is bound by 5.0 eV relative to Ar2* 
(?*/sub u/)+F™ and by 0.6 eV relative to Ar* F~ (2 7=*)+Ar. 
Emissions from this state to the repulsive states (1 7A: and 1 ?B2) 
dissociating to Ar+Ar+F are predicted at 268 and 274 nm with a 
combined lifetime of 128 nsec. 


SUPERFLUIDITY 


36468 Theory of the phase diagram of superfluid 
*He below the polycritical a Sam K.; Valls, O. (The James 
Franck Institute and The Department of Physics, The University of 
Chicago, 0, Illinois 60637). Phys. Rev., B; 15: No. 9, 4256- 
4263(1 May 197 


We caamine general class of Landen- Ginsburg (LG) the 
ories of 1 = 1 pairing characterizing superfluid *He-A and *He-B 
and show that the qualitative porn of the observed magnetic- 
field-dependent phase diagram (below the polycritical point) can be 
understood within this framework. We find that a result of 
requirements is that in any arbitrarily small field the normal yields 
transition is eliminated and that the B state is metastable over a range 
of temperatures above the first-order A yields B transition tempera- 
ture T/sup ry B/. _ information about the fourth-order LG 
as wey) is from the present study. We find that 
the field-dependent phase diagram implies 
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thet the five parameters i/} must have the some sign tn 
weak-coupling theory with at most one exception. We demonstrate 
that a measurement of the linear field field dependence of T/sup A B/ 
combined with three specific-heat discontinuity measurements will 
yield values for three of the five fourth-order LG coefficients and 
serve, therefore, as an important test of microscopic theories of the 
pairing. 


HIGH ENERGY PHYSICS 


36469 Experiments in neutral hyperon beams. Overseth, O.E. 
(Michigan Univ., Ann Arbor (USA oe 291-298 of In Nouveaux 
domaines en physique hadronique. Tran” —_ J. (ed.). Orsay, 
France; Universite de Paris-11. Laboratoire de Physique Theorique 


et Particules Elementaires (ind). 
Moriond; Flaine, France (29 Feb 


From 11. Rencontre de 
1976). 

A survey is presented of experiments that have been per- 
formed in neutral hyperon beams at the CERN-PS and at the 
Fermilab. The results available to date are summarized. The type of 
comments are made on the type of experiments possible in 
range future in such beams. 


PARTICLE INTERACTIONS AND PROPERTIES - 
EXPERIMENTAL 


ELECTROMAGNETIC INTERACTIONS 


36470 Search for new particles. Ting, S.C.C. (Massachusetts 
Inst. of Tech., Lab. for Nuclear Science; 
chusetts Inst. of Tech. bridge (USA). Dept. of Physics). Tent Yeas. 
(ay Ihysique des anneaux de collision. Tran 

Centre National de la Recherche bey 


’ From International uium of the C.N.R.S. on the storage 
ring physics; Flaine, France (22 Feb 1976). 

The description of an experiment carried out at the 30GeV 
Alternating Gradient Synchrotron of the Brookhaven National Lab- 
oratory is presented. The experiment used a high intensity slow 
extracted proton beam of between pate and 2x10" protons per pulse 
and measured the e*e” mass from the reaction: 
p+Beyieldse* e~ +X. The result e shows the pro- 
duction of a new type of particle, J, which decays to e* e~ with a 
width consistent with zero. Experimental searches for more new 
particles are also presented. 


36471 A bound on the proton electric dipole moment derived from 
atomic experiments. Khriplovich, 1.B. (Nuclear Physics Institute, 
Siberian Division, USSR Academy of Sciences). Sov. Phys. - JETP 
(Engl. Transl.); 44: No. 1, 25-30(Jul 1976). 

The upper bound d/e<5.5 x 10” cm on the proton electric 
dipole moment (EDM) d is derived from the experimental upper 
bound for the EDM of the cesium atom in a state with F=4. Similar 
measurements on an F=3 state might improve this result by a factor 
of 1.5. An upper bound on the magnetic quadrupole moment of the 
nucleus (which might be induced, for jane, @ the EDM of the 
valence nucleon) is also derived from the oh experiment. The 


36472 Energy dependence of the cross section for production of 
e*e~ pairs by y rays in liquid xenon. Peryt, W.; Pluta, J.; Slowinski, 
B.; Strugalski, Z.; Sadowska, M.; Jablonski, z. (Joint Institute for 
Nuclear Research). Sov. J. Nucl. Phys. (Engl. Transl.); 24: No. 5, 506- 
507(Nov 1976). 

We have determined the cross section for production of 
electron-positron pairs by y rays with energies of 25 to 1750 MeV in 
The experimental data are compared with 


36473 Measurement of e* -e~ asymmetry in a 
strahlung. Fancher, D.L.; Caldwell, D.O.; Cumalat, J.P.; Eisner, 
A.M.; McPharlin, T.P.; Morrison, R.; Murphy, F.V.; Yellin, S.J. 
(Department of Ph University of California, Santa Barbara, 
California 93106). Phys. Rev. Lett.; 38: No. 15, 800-803(11 Apr 1977). 

P yields e* YX) / yX) = 
1.080 +- 0.036 in scaling region, despite our * and e™ total 
inelastic scattering to be the same to the 1/3% lev ¢ *y + 
and sign of the difference signal are consistent with the parton 
model, from which we extract a mean sum of cubes of 
charges in the proton, <2/sub i/Q/sub i/*< = 0.89 +- 0.34. 
Statistics are insufficient to distinguish between fractional (<=/sub 
i/Q/sub vc = 0.56) and integral charge (</sub i/Q/sub i/* < 
= Lord's tar 
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reaction yields w*7~3yn. Zanfino, C.J.; Brockman, P 
ag J.A.; Edwards, K.W.; Gandsman, I; Legacey, D: 
Martin, J : Patel, P -M.; Prentice, J.D.; Stanton, N.R.; Yoon, T. 
Pn of Physics, Carleton University, Ottawa, Ontario K1S 
5B6, Canada). Phys. Rev. Lett.; 38: No. 17, 930-933(25 Apr 1977). 
We have obtained 68 +- 9 events of the the previously unseen 
yields yy) in a 
charged- and neutral- spectrometer Simultaneously, 1505 
events of the decay eta Pvields etazr* a (v yields yy) were collected 
ing ratio. We find (eta’ yields wy)/(eta’ yields etar* 7~) = (6.8 +- 
vector meson dominance. 


le 


WEAK INTERACTIONS 


36475 Investigation of the yieldse*+v/sub e/+e* 
decay. Korenchenko, S.M.; Kosti::, B.F.; Mitsel'makher, G.V.; Nek- 
rasov, K.G.; Smirnov, V. s. (Joint Institute for Nuclear Research). 
Sov. Phys. - JETP (Engl. Transl.); 44: No. 1, 35-40(Jul 1976). 

An | experiment has been carried out on the 7* yieldse* +v/ 
sub e/+e* +e7 decay. Five events were found and could essentially 
be interpreted as 7 *yieldse* +v/sub e/+¥ decays although they 
should also contain 7* yieldse* +v/sub e/+e* +e~ events with a 
probability of over 1/2. The ratio y of the axial and vector formfac- 
tors in the 7* yieldse* +v/sub e/+y decay is reported together 
with the estimated upper limits for the formfactors { in the 
a* yieldse* +v/sub e/+e*+e™ decay and the electromagnetic 
radius of the pion. An upper limit has been established for the 
probabiity of the latter decay mode: W/sub 7/yields e/sub v//sub e 
e//W/sub 7/yields/sub .//sub v//<4.8 x 10~* with a confidence 
level of 90% on the assumption that the decay matrix element is a 
constant. 


STRONG BARYON-INDUCED INTERACTIONS 
REFER ALSO TO CITATION(S) 36499, 36500, 36542 


36476 Dimuon production in proton-nucleon collisions at 
300GeV/c. Eartly, D. (Fermi National Accelerator Lab., Batavia, III. 
(USA)); Giacomelli, G. (Bologna Univ. (Italy). Istituto di Fisica; 
Istituto Nazionale di Fisica Nucleare, Bologna (Italy)); Pretzl, K. 
(Max-Planck-Institut fuer Physik und Astrophysik, Muenchen (F.R. 
Germany)). pp ee of In La physique des anneaux de collision. 
Tran Thanh Van, J. (ed.). Paris, France; Centre National de la 
Recherche Scientifique ([nd]). 

From International colloquium of the C.N.R.S. on the storage 
ring physics; Flaine, France (22 Feb 1976). 

In a simple search for muon pairs directly produced in 
proton-nucleon collisions at 300GeV performed with two range 
telescopes looking at a beam dump, the psi(3.1GeV) was observed 
and an indication for a structure around msub(wp)sup(2)=36GeV? 
was given. 


36477 Pion production in neutron-proton collisions. Wolfe, 
D.M.; Cassapakis, C.; Dieterle, B.D.; Levitt, C.P.; Thomas, W.R. 
(New Mexico Univ., Albuquerque (USA)); Glass, G.; Jain, M.; 
Northcliffe, L.C. (Texas Agricultural and Mechanical Univ., College 
Station (USA)); Bonner, B.E.; Simmons, J.E. pp 303-307 of In Few 
body dynamics. Mitra, A.N.; Slaus, I.; Bhasin, V.S.; Gupta, V.K. 
(eds.). Amsterdam, The Netherlands; North-Holland (1976). 

From 7. international conference on few body problems in 
nuclear and particle physics; Delhi, India (29 Dec 1978), 

The production of pions in nucleon-nucleon collisions is an 
integral part of the strong interaction picture. Despite its importance, 
however, the experimental situation is poor. Some data exist for Pe 
collisions but there is very little for the n-p case. The 800 
neutron beam at LAMPF allows an investigation of a particularly 
interesting theoretical situation. The Mandelstam model very prob- 
ably fails to describe pion production in this region. Two of the basic 
assumptions of the model, Phat only a few partial waves are present 
and that the production matrix elements are t of energy, 
are expected to fail at 700-800 MeV. Another basic tenet of the 
theory is that pion production takes place via the A (1236) reso- 
nance. Since the pion and one of the outgoing nucleons must then be 
in a (3/2,3/2) state, only incoming np states of T=1 should be 
allowed. In the notation of Rosenfeld, the cross-section being looked 
at is sigma (npyields7*~) = 1/2 (sigma:: + sigmao:) where the first 
index is the isospin of the initial state and the second index the 
isospin of the final state nucleons. Sigma:; is completely determined 
by the reaction ppyieldspp7®. A search for non-resonant sigma=0 
contributions would thus provide a stringent test of the model. The 
one pion exchange model (OPEM) of Ferrari and Selleri valid from 
about 800 MeV to 1500 MeV, fails in the same region due to the 
neglect of nucleon-nucleon final state interactions. 
data may be used to test these models in the region of overlap 
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along with new elastic scattering data should provide the input for 
calculations of np phase shifts in the inelastic region. 


36478 Search for shock waves in nucleus—nucleus collisions. 
Basova, E.S.; Bondarenko, A.I.; Gulamov, K.G.; Gulyamov, U.G.; 
Nasyrov, S.Z.; Svechnikova, LN; Chernov, GM. (Institute of 
Nuclear Physics, Uzbek Academy of Sciences). JETP Lett. (USSR) 
(Engl. Transl); 2 24: No. 4, 229-232000 Aug 1976). 

The hypothesis that nuclear shock waves are produced by 
inelastic collisions of light relativistic nuclei with nuclei was experi- 
mentally verified (with negative result). 


36479 On the analogy between the emission of energetic helium 
isotopes and secondary particles in the interactions of hadrons with Ag 
and Br nuclei. Borisenko, A.I.; Kazanskaya, A.P.; Morozova, P.V.; 
Takibaev, Z.S.; Titova, N.S. State University). Sov. J. Nucl. 
Phys. (Engl. Transl.); 24: No. 4, 378-381(Oct 1976). 

A com n is made of the principal characteristics of 
helium nuclei having kinetic energies greater t 100 MeV and the 
corresponding characteristics of secondary particles emitted from 
disintegrations of the heavy component of nuclear emulsion due to 
the influence of incident hadrons with momenta from 7 to 200 GeV/ 
c. From the angular and energy characteristics, and also on the basis 
of an analysis of the distributions with respect to the number of 
particles in the disintegrations, it is shown that the 7 mesons generat- 
ed in nucleon-nucleon collisions inside the nucleus do not give a 
specific contribution to the production of doubly charged high 
energy particles. The —-, between the emission of helium iso- 
topes with E/sub kin/<100 MeV and the emission of fast recoil 
nucleons is established over a wide range of energies of the interact- 
ing hadrons. 


36480 Measurement of the spin rotation parameter R in pp and 
a* p elastic — at 45 GeV/c. Bruneton, C.; Bystricky, J.; 
Gaidot, A.; Deregel, J.; Ducros, Y.; Khantine-Langlois, F.; Kozzika, 
G.; Lehar, FE; De Lesquen, A.; Merlo, J.; Miyashita, S.; Movchet, Js 
Pierrard, J.; Raoul, J.; Van Rossum, L.; Derevshchikov, A.A; 
Matulenko, Y.A.; Meshchanin, A.P.; Nurushev, S.B.; Saraikin, A.I.; 
Siksin, V.V.; Smirnov, E.V.; Solov’yanov, V.L.; Kazarinov, Y.M.; 
Kazarinov, M.Y.; Potashnikova, I.K.; Strakhota, I.; Khachaturov, 
B.A.; Kanavets, VP. (Centre d'Etudes Nuclaires, Sacla y, France). 
Sov. J. Nucl. Phys. (Engl. Transl.); 24: No. 4, 397.398(Oct 1976). 

The spin rotation eter R has been measured in pp and 
a* p elastic aes 5 GeV/c for squared momentum transfers 
from -0.2 to -0.5 (GeV/c). The results are —_ with previous 
measurements at lower energies. The values of R for proton-proton 
and pion-proton scattering are found to be equal within the experi- 
mental errors. This supports the hypothesis that the Pomeron-ex- 
change residues are factorizable. 


36481 Measurement of the polarization of muons produced in 
nucleon-nucleon collisions at 70 GeV. Abramov, V.V.; Aleev, K.D.; 
Anisimova, N.Z.; Bondarenko, G.B.; Dobretsov, Y.P.; Dolgoshein, 
B.A.; Dyshkant, A.S.; gry A.F.; Kantserov, V.A.; Kirillov- 
Ugryumov, V.G.; Kiselev, A V.; Kryshkin, V.L; Nevskii, P.L.; 
Rodnov, Y.V.; Sen’ko, B.A.; Somov, S.V.; Sulyaev, R.M. (Institute 
of Hi Energy Physics, Serpukhov). Sov. J. Nucl. Phys. (Engl. 
Transl.); 24: No. 5, 511-513(Nov 1976). 

In order to shed light on the nature of “direct” muons we 
have measured the asymmetry coefficients in p-e decay of stopped 
muons originally produced with energy 15 GeV and at a lab angle of 
9de by 70-GeV fw se in a copper target. Measurements were 

le for various distances between the target and the hadron 
Sean. We did not observe the change in asymmetry coefficient 
with decrease of this distance which would be exp: ted in the case 
of difference in the longitudinal polarization of " t’’ muons and 
the polarization of muons from decay of pions and kaons. 


36482 A study of a semi-inclusive and exclusive reactions in pn 
interactions at 19.2 GeV/c. Takibaev, Z.S.; Boos, E.G.; Zhautykov, 
B.O.; Mosienko, A.M.; Tursunov, R.A. (Institute of Hi 
Physics, Kazakh Academy of Sciences). Nock 
Transl): 24: No. 5, 513-518(Nov — 

The momentum, angular, and energy spectra of charged 
secondary particles and 4-momentum transfer distributions are ana- 
lyzed for semi-inclusive inelastic proton-neutron interactions detect- 
ed in the 2-meter deuterium bubble chamber of CERN, exposed to a 
19.2-GeV/c beam. Cross sections are given for some reactions with a 
known number of final-state particles. The cross section is = 
for diffractive dissociation of the neutron in the 
pnyieldspp7~. 


36483 Study of rho° production in high multiplicity pp —_ 
tions at 300 GeV/c. Sheng, A.; Davidson, V.; Firestone, ys Nagy 
F.; Peck, C. (California Inst. of Tech., Pasadena (USA)); Poster, R 
(California Univ., Los Angeles (USA)); Dao, F.T.; Hanft, R.; Lach, 
J.; Malamud, E. (Fermi National Accelerator Lab., Batavia, Il. 
(USA)). Nucl. Phys., B; 115: No. 2, 189-194(22 Nov 1976). 

The authors have searched for rho® a * in 85 high 
multiplicity events with 18 or more charged particles. An enhance- 
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observed. If this narrow width is 
ppyie yieldsrho® +n charged particles with n <= 16 is measured to be 

81 +- 0.46 mb. The ratio between the number of rho°’s and 7“ 's is 
observed to increase from 0.08 +- 0.04 for psub(T)<0.6 GeV/c to 
0.88 +- 0.23 for psub(T)<0.6 GeV/c. 


36484 Observation of in inclusive proton production 
pg 6-GeV/c polarized protons. Ayres, D.S.; Ambats, I.; Diebold, R.; 

R.J.; Kramer, W.T.; Pawlicki, A.J.; Ward, 
CEWs Wicklund, A.B.; Crittenden, RR; Neal, H.A.; Rust, D.R.; 
Lesnik, A.; Schwartz, DM; Swallow, E.C. (Argonne National 
Labora’ ratory, Ar gonne, Illinois 60439). Phys. Rev., D; 15: No. 7, 1826- 
1831(1 Apr 1977). 

Left-right asymmetries of fast forward protons produced in 
the inclusive reaction Fen arrow-up/p yields pX have been mea- 
Effective Mass Spectrometer. The t covers the kinematic 

— p/sub T/ * < or = 0.72 GeV 2 and M/sub X/ < or = 2.6 
with 1.6 x 105 inelastic events. The average as is 0.047 
+- 0.010, with the same sign as the asymmetry in proton-proton 
elastic scattering and roughly half the magnitude. In order to facili- 
po com with future high-energy data in the triple-Re 
ite-mass-sum-rule integrals are used to average over 
low-M/sub X/ data of this experiment. 


36485 Differential cross section measurements of K* n yields K°p 
at K* — of 0.7, 0.8, and 0.9 GeV/c. Sakitt, M.; Skelly, ¢ 
Thompson, J . (Brookhaven National Laboratory, Upton, New York 
11973). Phys. Rey., D; 15: No. 7, 1846-1850(1 Apr 1977). 

Recent interest in the low-energy kaon-nucleon system has 
been substantially motivated by the possible existence of an exotic 
positive-strangeness, isospin-zero baryon resonance. We report here 
measurements of the cross section and differential cross section for 
K* n charge-exchange scattering in our exposure of the BNL 30-inch 
deuterium bubble chamber to a K* beam at 0.7, 0.8, od 0.9 GeV/c. 
We compare our results with previous results ‘and with the predic- 
tions of a recently published phase-shift analysis. 


36486 Determination of the space-time extension of centrally 
produced hadronic matter using the intensity interferometer technique 
in pp interactions at 28.5 GeV/c. Ezell, C.; Gutay, L.J.; Laasanen, 
A.T.; Dao, F.T.; Schuebelin, P.; Turkot, F. (Purdue University, 
West Lafayette, Indiana 47907). Phys. Rev. Lett.; 38: No. 16, 873- 
875(18 Apr 1977). 
We have measured in the central region, ene wee 

= pairs to that of negative-positive pion pairs as a function of 

opylov variables. A correlation was observed. From the shape “ 
of the centrally p: ronic matter el and perpen 
to the collision axis to be r/longi tudinal) = 0-73/oub® 2°/subo.11/ 
fm, r/transverse/ = 1.65/sup*®. ee fm, and tau/longitudinal/ 
= x 10-** 


36487 Proton-proton bremsstrahlung at 730 MeV. Nefkens, 

B.M.K.; Sander, O.R.; Sober, D.I. (University of California, Los 

Anes) California 90024). Phys. Rev. Lett.; 38: No. 16, 876-880(18 
pr 

proton bremsstrahlung at sixteen photon angles for 730-MeV inci- 
dent protons. At all Ae Bog the photon spectra fall smoothly with 

i the prediction of external-emission 
). Above E/sub ¥/~ ~ 80 MeV the spectra are 
couunly above the EED cal 


36488 Properties of inclusive 7 +- production in 100-GeV/c 
antiproton-proton interactions. Whitmore, J.; Oh, B.Y.; sone M.; 
Sionakides, G.; Smith, G.A.; Ansorge, R.E.; ‘Bust, C.P.; ’ Carter, J 

Neale, W.W.; Rushbrooke, I. G.; Ward, DR; R; Murphy, Crt; Raja, 


R.; Voyvodic, L t of Ph State Universi- 
ty, East Lett.; 38: No. 18, 996- 
999(2 May 1 


Inclusive spectra are presented for +- production in 100- 
GeV/c p anti p interactions. The rapidity distribution for the differ- 
cross sections in the fragmentation region between 12 and 100 GeV/ 
c and exhibits an approximate s~ '/? dependence in the central region. 


36489 Yy* in =~ -nucleus reactions. Arik, E.; Cleland, 
W.E.; Dris, M.; Engels, E. Jr.; Herbert, M.; Kraus, D.E.; Scribner, 
Shepard, Thompson, Lowenstein, D.; Freytag, D. 
niversity of Pittsburgh, Pennsylvania 15260). Ph 
Rey. Lett.; 38: No. 18, Pom 
A counter—spark-chamber pe hr he has been done in the 
— gradient synchrotron’s 23-GeV/c charged hyperon beam 
to study Y* production in reactions of 2~ on Hz, Al, Cu, W, and Pb 
2* (1385) and place upper limits on possible diffracti os 
Y* resonances and on tis of (1385). 
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STRONG MESON-INDUCED INTERACTIONS 
REFER ALSO TO CITATION(S) 36474, 36479, 36480 


36490 Measurement of the effect of photon screening in a deu- 
teron in the pion double charge reaction. Abramov, B.M.; 
Dukhovskoi, I.A.; Kishkurno, V.V.; Kondratyuk, L.A.; Krutenkova, 
A.P.; Kulikov, VV. Radkevich, LA; Fedorets, V.S. (Institute of 
Theoretical and Experimental Physics). JETP Lett. (USSR) (Engl. 
— 24: No. 4, 233-238(20 Aug 1976). 
for experimentally 
a” dyieldsw* X (a* forward) is proposed and realized. The method 
is based on comparing the cross section of this reaction with the 
cross section of the reaction w~ pyieldsw* X in the missing-mass 
region M*/sub x/< or =1.48 Ge 2 which lies below the threshold 
of the a nyieldsw* X reaction. The value 5/sub p/=0.20 +- 0.10 
determined in this manner with that calculated on the basis of 
the diffraction theory of multi gtr 


36491 Investigation of in 7 and 
"°C interactions at 40 GeV/c. (I 1380Kp). Sov. J. Nucl. Phys. (Engl. 
TransI.); 24: No. 4, 382-386(Oct 1976). 

Inclusive and semi-inclusive cross sections for A and K® 
production in 7~n and 7~"*C interactions at 40 GeV/c have been 
determined. No correlation was observed between the average 
number <n/sub A/< of A hyperons and the number n of charged 
particles in n or 12C events, nor between <n/sub K/O< and n 
in 7 n events. For 7~'*C interactions a tendency for <n/sub K/ 
0< to increase with increasing n was observed. The same number of 
A and K° les was uced, on the average, in 7~™C interac- 
tions as in interactions of 7~ mesons with nucleons. 


36492 Production of N* resonances in 7~ pyieldsAK* +X~ and 
a” pyieldsAK° + X° at 4.35 and 4.85 GeV/c. Aleshin, Y.D.; Arutyun- 
G.A.; Kiselevich, 1.D.; Kulakov, V.P.; Mel'nichenko, LA.; 
Nikitin, S.Y.; Silaev, VL; Shvartsman, BF; Shidlovskii, A.V.; 
Shkarlet, V. D. (Institute of bn gg and id Experimental Ph 
State Atomic Energy Commission). Phys. (Eng 
24: No. 4, 387-389(0ct 

Mass spectra of the AK*/sup ,/° systems are investigated in 
the reactions pyieldsAK* and pyieldsAK° +X° at 4.35 
and 4.85 GeV/c. For the isobar N*yieldsAK (with mass M=1717 
+- 39 MeV and width [=136 MeV) the production cross section 
and possible spin values J< or =5/2 are obtained. 


the correction 5/ 


36493 Transmission regeneration of neutral kaons in hydrogen. (I 
otal Sov. J. Nucl. Phys. (Engl. Transl.); 24: No. 4, 390-396(Oct 


sub L/-K°/sub S/ transmission-regeneration ——- in hydrogen 
has been investigated at 14—50 ‘GeV at the IHEP (Serpukhov) 70- 
GeV accelerator. It is established modulus modified 
eneration amplitude decreases wi it momen- 
tum as f°s:(p) (0.84 +- 0.42) p //su 
sup ./** mb, but that the phase is independent of es 
the compared with other value phi°s=-132 +- The results are 
ae data with predictions of 


36494 Interaction of high energy particles with nuclei. Pluta, J.; 
Strugalski, Z. (Joint Institute for Nuclear Research). Sov. J. Nucl. 
Phys. (Engl. Transl.); 24: No. 4, 399-402(Oct 1976). 

The experimental characteristics of 7° mesons and protons 
from 7Xe interactions at energies of 2.34—10 GeV are compared 
with the predictions of the intranuclear-cascade model. A 
—s between the experimental data and the calculated is 


36495 Search for associated production of charmed particles in 
a p collisions at 40 GeV/c. Apel, W.D.; Bertolucci, E.; Viktorov, 
V.A.; Vincelli, M.L.; Donskov, S.V.; Inyakin, A.V.; Kachanov, 


.N. G.M.; Sergiampietri, F.; S 
Scribano, A.; Schneider, H.; Shuvalov, R.S. (Joint Ex 
Institute of High Ener gy Physics, Serpukhov, USSR). Sov. 
Phys. (Engl. Transl); No. 5, 507-510(Nov 1976). 
The 70-GeV accelerator at the Institute of High Energy 
Physics has been used to carry out a search for associated 
tion of particles with the new hadronic quantum number c in 
the reaction 7~ pyieldsD° anti D°n at a pion momentum of 40 GeV/ 
c. The decays D®yieldsanti K°2° were identified by spark chambers, 
a chambers, and hodoscopes the decay K°/sub 
and a 648-channel hodoscopic spectrometer on-line 
with a computer, recording y rays from decay of 7° mesons. 


resonance in the quasi-two-particle reactions m~ pyieldsK* (K* 


+2*" (1385) at momenta 4.35 and 4.85 GeV/c. Aleshin, Y.D.; Aru- 
tyunyants, G.A.; Kiselevich, L.L.; Kulakov, V.P.; Mel’nichenko, 
LA.; Nikitin, S.Y.; Silaev, V.L; Shidlovskii, ‘Shkarlet, \ V.D.; 
Shvartsman, B.F. (Institute of Theoretical and 

State Commission on Atomic Energy). Sov. J. Pion 
Transl.); 24: No. 5, peta 197 


The  quasi-two-particle reactions et 
+z 1385) have been studied at momenta 4.35 4.85 GeV/c. In 
observed peri: production ward , correspond- 

with a charge greater than unity. 


36497 Estimates of the cross section for double-Pomeron process- 
es in 7-p interactions at 40 GeV/c. Didenko, L.A.; Murzin, V.S.; 
Sarycheva, L.I. (Nuclear Physics Institute, Moscow State Universi- 
ty). Sov. J. Nucl. Phys. (Engl. Transl.); 24: No. 5, 555-558(Nov 1976). 

An attempt is made to distinguish the contribution of double- 
Pomeron processes in inclusive reactions m~ pyields7~ +p+xxx. It 
is found that the lower limit a the double-Pomeron cross section lies 
in the region 5—10 yb. The double-Pomeron interaction constant A 
(0,0) is estimated. 


36498 Search for new neutral particles in 7* collisions at 
10.5 GeV/c. Elliott, J.R.; Fortney, L.R.; Goshaw, A.T.; Lamsa, 
J.W.; Loos, J.S.; Robertson, W.J.; Walker, W.D.; Sun, C.R.; Dhar, 
S. (Physics Department, t, Duke University, Durham, North Carolina 
27706). Phys. Rev., D; 15: No. 7, 1851- 1856(1 Apr 1977). 

We report the results of a search for the hadronic production 
of unex; long-lived, neutral —- (such as neutrinos) in 
10.5-GeV/c m* -proton interactions. is done by directly measur- 
ing the momentum carried away by gamma rays, K°’s, Aes, and 
neutrons and comparing the sum to the total missing neutral momen- 
tum. This calorimetric technique allows us to look for anomalous 
neutral particles in a manner that is independent of any assumptions 
about their production or decay characteristics. We report results in 
various reaction channels in the form of limits on the neutral 
momentum that could be carried away by particles other than the 
expected gamma rays, K°’s, A°’s, and neutrons. The analysis finds 
one channel with a possibly significant momentum imbalance that 
warrants further study. 


36499 Rescattering in 100-GeV/c proton-deuteron and positive- 

interactions. Lys, J.E.A.; Murphy, C.T.; Binkley, M.; 
Dado, S.; Engler, ~ Keyes, G.; Kraemer, R.W.; Yekutieli, G.; 
Brody, A.; Hanlon, J.; Seidl, A.A.; — W.S.; VanderVelde, 
J.C. (Fermi National Accelerator Labo tory, Batavia, Illinois 
60510). Phys. Rev., D; 15: No. 7, 1857-1866(1 2 Apr 1977). 

We have studied rescattering in 100-GeV/c proton and posi- 
tive-pion interactions with deuterons in the F 30-in. bubble 
—. We study specifically events in which the deuteron breaks 

meson production occurs. After attempting to take account 
Ja0 delle oun rescattering, we determine the fraction of events in which 
rescattering occurs, and the multiplicity distribution of the rescatter 
events. The rescatter fraction found for 100-GeV/c 7 *d events is 


multiplicity 


yres, D.S.; Barton, D.S.; Brenner, A.E.; Butler, J.; Cutts, 

Diebold, R; Elias, J.E.; Fines, J.; Friedman, J.L; 
Gittelman, B.; Gottschalk, B.; Guerriero, L; Gustavson, D.; Kendall, 
Lavopa, P. Levinson, L.J.; Litt, J.; Loh, E.; 
.; Massimo, J - Meunier, R.; Mikenber, G; Nelson, B.; 

.; Rich, K.; D.M.; Rosenson, Selv G: 
M.; Spinelli, P.; Verdier, R.; Waldner, F; ” Weitsch, GA. 
(Argonne National Laboratory, Ar, Illinois 60439). Phys. Rev. 

Lett.; 38: No. 16, 880-883(18 Apr 1997) 

This letter reports measurements for the processes a + p 
yields a + X where a is 77/sup plus-or-minus/, K/sup plus-or-minus/ 
lus-or-minus/ over range of the Feynman x from 0.7 to 


in the high-x region. While the data 


and small t, the 


i energy 
are consistent with factorization in the high-x re; 
X approximately- 


data are inconsistent with factorization 
than 0.9. 


36501 Precision measurement of the K~ p yields K-bar°n cross 

section below 1.1 GeV/c. Alston-Garnjost, M.; Kenney, R.W.; Pol- 

lard, D.L.; Ross, R.R.; Tripp, R.D.; Nicholson, H.; Ferro-Luzzi, M. 

(Lawrence Berkeley y, Universi of California, Berkeley, 

a ee 94720). Phys. Rev. Lett. lo. 18, 1003-1006(2 May 
the results of a 


precise measurement of the K~ p 
soutien S13 end 70 tx 


a PHYSICS RESEARCH 3743 
| | in | 
experiments while the fraction found for 100-GeV/c pd events is 
slightly larger. The multiplicity distributions in the rescatter events 
are in reasonable agreement with or 7 
distributions. We compare our results to predictions 

Mikhailov, Y.V.; Mueller, H.; Pernika, M.; Prokoshkin, Y.D.; Prok- ae 
0.975 at Fermilab energies. The data for reactions are we 

resented by a simple par. 
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of 10 MeV/c. The statistical errors are less than 1%, a major 
improvement in accuracy over previous work. No evidence is found 
for the new I = 1K-barN resonances at 546 and 602 MeV/c 
reported recently by Carroll et al. 


36502 Further evidence on new resonances in the K-barN system. 
Alston-Garnjost, M.; Kenney, R.W.; Pollard, D.L.; Ross, R.R.; 
Tripp, R.D.; Nicholson, H.; Ferro-Luzzi, M. (Lawrence Berkeley 
Laboratory, "University of California, Berkeley, California 94720). 
Phys. Rev. Lett.; 38: No. 18, 1007-1010(2 May 1977). 

Utilizing the K~ p charge-exchange results from the previous 
Letter, we report an energy-dependent partial-wave analysis of all 
available K-barN data from 365 to 1320 MeV/c. The effects ob- 
served at Aeta and 2°eta thresholds are well described by c 
New values of masses and widths are found for the Po: and 
resonances. No new narrow resonances are req 


PARTICLE INTERACTIONS AND PROPERTIES - 
THEORETICAL 


36503 V Brazilian symposium on theoretical physics. Volume 1. 
F E. (ed.). New York; Halsted Press (1975). 342p. (CONF- 
740141—P1). $35.00 set. 

From 5. symposium on theoretical physics; Rio de Janeiro, 
Brazil (7 Jan 1974). 
( Separate abstracts were prepared for the 10 papers presented. 


GENERAL 
REFER ALSO TO CITATION(S) 36551 


36504 Charge quantum bers and permutation symmetry. 
Haag, R. (Univ., Hamburg) Pp maos3 of In V Brazilian symposium 
on theoretical physics. Vo erreira, E. (ed.). New York; Halsted 
Press (1975). 

From 5. symposium on theoretical physics; Rio de Janeiro, 
Brazil (7 Jan 1974). 

See CONF-740141—P1. 

The charge quantum numbers and permutation s of 
elementary particles are considered under the aspects of n-identical- 
particle wave mechanics, field theory, locality, and commutation 
relations, charge quantum numbers, and gauge groups, superselec- 
tion rules, algebraic approach to quantum mechanics, locality and 
physical interpretation, and structure analysis of the superselection 
rules in elementary particles physics. 7 references. (JFP) 


36505 Trajectories of many-particle Regge poles. Matinyan, 
S.G.; Sedrakyan, A.G. JETP Lett. (USSR) (Engl. Transl.); 24: No. 4, 
Aug 1976). 
We analyze the t-dependence of the trajectories of many- 
icle Regge — These poles realize the idea of Mandelstam 
Comm. on of and Particle Physics. 3, 3 (196), and elsewhere) 
concerning the role of t-channel many-particle states in the forma- 
tion of growing Rege trajectories. 


36506 Are there quasistable superheavy 
quarks, Poggio, E.C.; Schnitzer, H.J. ent of Physics, Bran- 
deis University, Waltham, Massachusetts 02154). Phys. Rev., D; 15: 
No. 7, 1973-1976(1 Apr 1977). 

Flavor-changing neutral currents are reconsidered allowing 
the possibility that superheavy quarks, with masses com le to 
the weak-boson mass, exist in nature. It is argued that the natural 
conservation of these weak neutral currents cannot be imposed to 
order aG/sub F/ in this case. Rather, the absence of strangeness- 
changing (and = charm-changing) neutral currents to this 
— suggests the mixing angles between ordinary and super- 

a must be extremely small. Some phenomenological 
tions of this restriction are presented. 


36507 Thirring field confined to the MIT bag. Ulehla, M. (Labo- 
ratory for Nuclear Science and Department of Physics, Massachu- 
setts Institute of Technology, Cambridge, Massachusetts 02139). 
Phys. Rev., D; 15: No. 8, 2318-2328(15 Apr 1977). 

We study in one space and one time dimensions a theory of 
fermions confined to the MIT bag. Comparison between free and/or 
unconfined theories is made. 


ELECTROMAGNETIC INTERACTIONS 
REFER ALSO TO CITATION(S) 36519, 36527 


36508 (IS-T—728) Charge radius of the Reimer, R.W. 


pion. 
Lab., Oct 1976. Contract W-7405-ENG-82. 
Dep. NTIS $4 Subeuesed to Iowa State Univ. of Science and Tech., 
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Computer programs used in the analysis of the problem of the 
increase in the radius of the pion due to the threshold enhancement 
of the phase shift are developed, and the computational techniques 
are discussed. (JFP) 


36509 Topics in a relativistic dynamical quark model. zone, wt 
(DESY, Hamburg). pp 105-160 of In V Brazilian symposi 
theoretical physics. Vol 1. Ferreira, E. (ed.). New York; Halsted 
Press (1975). 

From 5. symposium on theoretical physics; Rio de Janeiro, 
Brazil (7 Jan 1974). 

See CONF-740141—P1. 

Lectures are given on a previous attempt to discuss hadron 

ynamics based on a relativistic, dynamical quark model. The main 

point an eit are considered, including the dynamical framework, 

-antifermion ning equations and phenomenologi- 


cal applications. 74 references. (JFP) 


36510 Deep inelastic eD scattering in the region forbidden for 
by one nucleon. Strikman, M.I.; Frankfurt, L.L. (B. P. 
Konstantinov Institute of Nuclear Physics, USSR Academy of Sci- 
—_— > JETP Lett. (USSR) (Engl. Transl.); 24: No. 5, 279-283(5 Sep 
1976). 

A description is proposed for the effects of small distances in 
the deuteron, based on the space—time picture of G. West (Annals 
of Physics 74, 464, 1972) for the scattering of high-energy hadrons. 
The structure function of the deuteron in a region forbidden to 
scattering by one nucleon is calculated in accord with experiment. 


36511 Polarization of .* mesons in a mirror magnetic field. 
Serdyuk, O.V. (Institute of Nuclear Research, Academy of Sciences 
of the USSR, Moscow). Sov. Phys. - Tech. Phys. (Engl. Transl.); 21: 
No. 10, 1248-1251(Oct 1976). 
The equation of motion of the spin of a relativistic 4* meson 

in a constant magnetic field is used to describe the dynamics of y* 

lariza' 
netic field. 


36512 Stability of nonadiabatic motion of 7* and .* mesons in 
magnetic confinement systems. Serdyuk, O.V. (institute of Nuclear 
Research, Academy of Sciences of the USSR, Moscow). Sov. Phys. - 
Tech. Phys. (Engl. Transl.); 21: No. 10, 1252-1255(Oct 1976). 

A. numerical simulation has been carried out to study the 
stability of the nonadiabatic motion of particles in a magnetic con- 
finement system for 7* and y* mesons. 


36513 Mesonic decays of the psi (3095). Vannucci, F.; Alam, 
M.S.; Boyarski, A.M.; Breidenbach, M.; Feldman, G.J.; Fryberger, 
D.; Gilman, F.J.; ee G.; Jaros, J.A.; Jean-Marie, B.; Larsen, 
RR Lueke, D.; Lueth, V.; Lynch, H.L.; Morehouse, C.C.; Pater- 
son, 1M. Peruzzi, L; Piccolo, M.; Pun, TP. Rapidis, P.; Richter, 
B.; Schwitters, R.F.; Tanenbaum, W.; Abrams, G.S.; Chinowsky, 
Ww; Friedberg, C.E.; Goldhaber, G.; Kadyk, J.A.; Madaras, R 
Nguyen, H.K.; Pierre, F.M.; Sadoulet, B.; Trilling, G. H.; Whitaker 
J.S.; Wiss, LE. (Stanford Linear Accelerator Center, Stanford, Uni- 
versity, Stanford, California 94305). Phys. Rev., D; 15: No. 7, 1814- 
1825(1 1977). 

hing ratios for several mesonic decay modes 
of the psi (3095). The two-body and quasi-two-body final states have 
branching ratios that follow the general pattern of behavior expected 
for the decay of an oe singlet via an SU(3) -symmetric interac- 
tion. The 7* and K* K~ mass spectra in wKK, and 
phiKK final states show remarkable differences that are most readily 
interpretable in terms of the Okubo-Zweig-lizuka rule. 


36514 Hadron electromagnetic mass differences. ae og 
N.G.; Dicus, D.A.; Johnson, K.; Teplitz, V.L. (Department of 
Physics, University ‘of Oregon, Eugene, Oregon 97403). Phys. Rev., 
D; 15: No. 7, 1885-1894(1 Apr 1977). 

Mass differences between members of isotopic-spin multi 
of hadrons are calculated in the MIT bag model. All low-mass SU(4) 
multiplets of spin 0, 1/2, 1, and 3/2 particles are considered. Both 
Coulomb and magnetic contributions to mass differences are evaluat- 
ed without the assumption of SU(6) -degenerate intermediate states. 
The mass difference between the “up” and the “down” quarks inside 
the bag is not (necessarily) taken to be a constant; we propose a 

terization for it that works well for its contribution to known 

ron electromagnetic mass differences. Based on the parametriza- 

tion we present a class of sum rules for charmed-particle electromag- 
netic mass differences. 


WEAK INTERACTIONS 


36515 Weak interaction in the model of integer- 
charge quarks. Chkareuli, D.L. (Physics Institute, Georgian Acade- 
my of Sciences). JETP Lett. (USSR) (Engl. Transl.); 24: No. 4, 216- 
220(20 Aug 1976). 

right-helicity “colored is constructed in the Han-Nambu 
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the dimuons observed in the neutrino experiments. 


The K/sub L/yieldsj.* .~ decay and the n\Z-vertex in the 

model. Voloshin, M.B. (Moscow Physico-Techni- 

cal Institute). Sov. J. Nucl. Phys. (Engl. Transl); 24: No. 4, 422- 
426(Oct 1976). 

using two independent meth in one- roximation for 

K/sub L/yieldsu* ~~ decay amplitude and the mass of the c quark. 


ad Quantum chromodynamics and the decay mode 

K* yields7* e*e~. Vainshtein, A.L; V.L; Okun’, L.B.; 
Shifman, M.A. (Institute for Theoretical and Experimental Ph 
State Commission on Atomic Energy). Sov. J. Nucl. Phys. (Engl. 
Transl. ); 24: No. 4, 427-432(Oct 1976). 

The matrix element for the decay mode K* yieldszr* e* e~ is 
considered. It is shown that the theoretical estimates which take into 
account gluon exchange effects at small distances within the frame- 
work of an asymptotically free theory of strong interactions agree 
with the experimental number. It is shown that the amplitude for the 
decay K* yieldsz* e* e~ is not dynamically enhanced, in distinction 
from the case of nonleptonic decays of K-mesons. Consequences of 


scattering and bounds on 
coupling constants. Rekalo, A.P. 
technical Institute, Ukrainian Academy of Sciences). Sov. J. Nucl. 
Phys. (Engl. Transl.); 24: No. 5, 528.532(Nov 1976). 
The processes v/sub p/(anti 
hadrons are poe ne for a weak local four-fermi 
general type. The quark-parton model, both with and oe Pa 
allowance for the antiparton contribution, is used to calculate the 
differential and total cross sections for these om and the 
averages <xy</sup v//sup ‘y-bar Experimental data on deep inelas- 
tic neutrino-nucleon and electron-nucleon scattering are used to 
obtain bounds on the values of the coupling constants for various 
types of interactions. 


36519 A gauge model of the weak and 
tions with SU (3) x U (1) symmetry. Ivanov, A.N. 


interac- 


(Leningrad 
Polytechnic Institute). Sov. J. Nucl. Phys. (Engl. Transl.); 24: No. 5, 
533-536(Nov 1976). 


A gauge model of the weak and mene ype interactions 
satisfying SU (3) x U (1) symmetry is pro; ; this model leads to 
the validity of the AT=1/2 rule and to AS=2 transitions having the 


correct order of magnitude. The hadrons are represented by the 
triplet of ordinary quarks p, n, and A. 


36520 Hadron production due to the neutral current in exclusive 
processes and the Weinberg model. Choban, E.A.; Shekhter, V.M. 
(Leningrad Institute of Nuclear Physics, USSR Academy of Sci- 
og Sov. J. Nucl. Phys. (Engl. Transl.); 24: No. 5, 537-541(Nov 

The cross sections for producing pairs of hadrons (such as 
AK, Aeta, Az, or 7N) in neutrino-nucleon weak-interaction process- 
es are studied in the framework of the Weinberg model. Inequalities 
are found for the ratios of the cross sections for such reactions due to 
the neutral and charged currents. Using experimental data on KA 
and N7 electroproduction and on the ratios of the cross sections for 
producing these particles as a result of the neutral and charged 
currents in the weak interactions, upper and lower bounds are 
and on the Weinberg angle 


36521 Diagonal neutral currents. Paschos, E.A. (Brookhaven 
National Laboratory, Upton, New York 11973). Phys. Rev., D; 15: 
No. 7, 1966-1972(1 Apr 1977). 

General conditions are derived for neutral currents to be 
diagonal in all quark fields. The solution is a generalization of the 
Glashow-Iliopoulos-Maiani scheme to many quark fields with two 
distinct charges. It is shown that the diagonality and universality of 
the neutral operator is preserved by leading terms of the single- 
diagrams. In contrast to the basic assumption of this article, neu 
current charm-changing transitions lead to apparent vertical- 
barASvertical-bar = 1 neutral currents, apparent lepton-number 
violation, and large D°-D-bar® mixing. The article also describes a 
sum rule, which is independent of the number of quarks, and surveys 
the experimental status of charm-changing neutral currents. 


36522 Comment on weak decays of charmed mesons. Nussinov, 
S. (Institute for Advanced Study, Princeton, New Jersey 08540). 
Phys. Rev., D; 15: No. 7, 2025-2028(1 Apr 1977). 

The suppression of quark- tion in 
tonic decays of charmed particles 
We discuss briefly the F semileptonic decay and the possibility that 
F/sup asterisk//sub J/; is the lowest charmed strange meson. 


hadron scattering. Tung, W. (Physics Department, 

of Technology, Illinois 60616). Phys. De D; No. 7, 

2029-2031(1 Apr 1977). 

The ratio of longitudinal to transverse structure functions at 
high energies, hitherto unmeasured, can be determined from the 
present generation of muon-hadron scattering experiments. This 
quantity has an important bearing on the viability of the quark- 

picture and the correct interpretation of the “anomalies” of 

-energy neutrino and antineutrino scattering experiments. 


36524 General treatment of second-class currents in field theory. 
Langacker, P. (Department of Physics, University of Pennsylvania, 
Philadelphia, Pennsylvania 19174). Phys. Rev., D; 15: No. 8, 2386- 


2400(15 Apr 1977). 

The of introducing second-class currents into 

le field theory is considered. (a) A suitable definition of 

first- and second-class currents is given for arbitrary integer isospin. 
(b) The general construction of these currents from fermion and 
boson fields in renormalizable theories is given. Second-class cur- 
rents constructed from fermion fields require the existence of two 
distinct isomultiplets of fermion fields with all of the same quantum 
numbers except isospin. (c) It is shown that these second-class 
currents can emerge from gauge theories of the weak interactions. 
(d) However, the requirement that these currents contribute to 8 
decay places severe restrictions on the field theory of the yen 
interactions. Only two classes of theories allow nonzero B-deca 
matrix elements: those which include strongly coupled scalar 4 
pseudoscalar fields, and gauge theories for which the weak and 
strong gauge groups do not commute. In the latter case the physical 
hadrons cannot be singlets if the gauge group is not broken. Other 
topics considered include second-class neutral currents, the diver- 
gences of second-class currents, mechanisms such as isospin 
that might mimic the effects of second-class currents, the phenom- 
enology of first- and second-class currents of arbitrary isospin, the 
role of time-reversal violation in the weak interactions, and the role 
of anomalous phases associated with P, C, and T transformations. 


36525 Strength of weak interactions at very high energies and the 
Higgs boson mass. Lee, B.W.; Quigg, C.; Thacker, H.B. (Fermi 
National Accelerator wry Batavia, Illinois 60510). Phys. Rev. 
Lett.; 38: No. 16, 883-885(18 A oa 1977). 

It is shown that if the Higgs boson mass exceeds M/sub c/ = 
(82 2/3G/sub F/)1/2 partial-wave unitarity is not respected by the 
tree diagrams for two-body reactions of gauge bosons, and the weak 
interactions must become strong. 


36526 Estimate of the pseudoscalar decay constant. Kandas- 
wamy, J.; Schechter, J.; Singer, M. (Physics Department, Syracuse 
University, Syracuse, New York 13210). Phys. Rev. Lett.; 38: No. 17, 
933.936(25, Apr 1977). 

We calculate the weak decay constant of paracharmonium 
(eta/sub c/) using a linear potential model. The result is somewhat 
larger than, but of the order of, F/sub m/ and depends on the 
universal Regge slope a’. A number of amusing features are noted. 


36527 Muon and electron number nonconservation in a V-A 
gauge model. Lee, B.W.; Pakvasa, S.; Shrock, R.E.; Sugawara, H. 
(Fermi National ‘Accelerator Laboratory, Batavia, ‘Tilinois 60510). 
Phys. Rev. Lett.; 38: No. 17, 937-939(25 Apr 1977). 

We analyze muon and electron lepton-number nonconserva- 
tion in a pure V-A gauge model. The rates for p yields ey, pw yields 
eee-bar, and K/sub L/ yields ywe-bar are computed for this model. 
We find that for a reasonable range of neutral heavy-lepton mass 
these rates are in accord with, but not extremely small compared to, 
present experimental bounds. We comment on the nonorthogonality 
of v/sub e/ and v/sub y/, and interesting features of the L~ decays. 


STRONG INTERACTIONS, GENERAL 
REFER ALSO TO CITATION(S) 36552 


36528 Hadron scattering at attainable and asymptotic energies in 
pomeron theory with a (0) <1. Kopeliovich, B.Z.; idus, L.I. 
(Joint Institute for Nuclear Research). Sov. Phys. - JETP (Engl. 
tal data at maximum accelerator energies require a 


a 44: No. 1, 31-35(Jul 1976). 
for the In this case the experimen 
ig” (which, however, should vanish wii 

can in a natural manner. A number 

of other consequences of the theory for experimentally observable 
uantities are considered. The problem of s-channel unitarity is also 
iscussed. It is shown that the asymptotic behavior is not of the 

Froissart type if A=a (0)-1< or =gi:, where gi: is the pomeron— 

pomeron transition vertex. 

36529 “Length” of the correlation between the produced particles 

in multiple Azimov, S.A.; Gulamov, K.G.; Petrov, V.L; 

Skripnik, N.S.; Trofimova, T.P.; Chernova, L.P.; Chernov, G.M. 
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(Physicotechnical Institute, Uzbek Academy of Sciences). JETP 
Lett. (USSR) (Engl. Transl.); 24: No. 5, 283-287(5 Sep 1976). 

An investigation of associative multiplicities in inelastic 
hadron collisions with nucleons and nuclei in the energy region 20— 
200 GeV points to a long-range character of the correlations be- 
tween the produced particles. 


36530 Inclusive distributions for sequential decay processes. 

Durand, L.; Fishbane, P.; Simmons, L.M. Jr.; Slansky, R. (Theoreti- 

cal Division, Los Alamos Scientific Laboratory, University of Cali- 

fornia, Los Alamos, New Mexico 87545). Phys. Rev., D; 15: No. 7, 
2002-2018(1 Apr 1977). 

The multiplicity and inclusive distributions for the sequential 
decay of a massive state into massless icles are studied, with 
particular emphasis on polynomial matrix elements. Integral equa- 
tions for these distributions are derived and discussed, and a Monte 
Carlo event generator is also described. In many of the models for 
which the average multiplicity grows linearly with mass, the inclu- 
sive spectra are similar to those obtained with a constant matrix 
element. However, there is also a large class of models in which the 
momentum spectrum flattens out after falling several decades. The 
large fluxes, the increase of associated multiplicities, and the large 
violations of scaling observed in large-transverse-momentum reac- 
tions would all receive natural explanations in cluster models with 
this kind of decay matrix element. The same mechanism gives a 
satisfactory phenomenology of the small-transverse-momentum 
events. 


STRONG INTERACTIONS, BARYON NO.=0 
REFER ALSO TO CITATION(S) 36538 


36531 Resonant structure in charmed-meson decays. Borchardt, 

S.R.; Goto, T.; Mathur, V.S. (Physics ent, Syracuse Univer- 

sity, Syracuse, New York 13210). Phys. Rev., D; 15: No. 7, 2022- 
2024(1 Apr 1977). 

It is sugested that the multihadronic states observed recently 
at SLAC Atm the decay of new particles have a resonant structure. 
The composition of such a structure is discussed on the basis of a 
phenomenological model for the nonleptonic decays of charmed 
mesons. 


36532 Meson scattering in quantum in two di- 
mensions. Einhorn, M.B.; Nussinov, S.; Rabinovici, E. (Department 
of Physics, University of Michigan, Ann Arbor, Michigan 48109). 
Phys. Rev., D; 15: No. 8, 2282-2286(15 Apr 1977). 
We report on some properties of meson collisions in quantum 
ynamics in two space-time dimensions to leading order in 
IN, where N is the number of colors. Following a review of 
"Regge-like” power behavior of two-body, nondiffractive scattering 
amplitudes (quark exchange), we turn to diffractive scattering. We 
have calculated the high-energy behavior of the "twisted loop” or 
“cylinder” graph and have shown that there is no “bare” Pomeron 
to leading order in 1/N. 


STRONG INTERACTIONS, BARYON NO.=1 
REFER ALSO TO CITATION(S) 36448 


36533 Baryon excitations in the bag model. Jaffe, R.L. (Stanford 
Linear Accelerator Center, Calif. (USA)). pp 455-462 of In Proceed- 
ings of the topical conference on baryon resonances, Oxford, 5th to 
9th July 1976. Chilton, Didcot, Oxon; Science Research Council, 

rom Topi erence on on resonances; Oxford, UK 
(5 Jul 1 

‘wo recent spectroscopic applications of the model are 
discussed. The first is a study of the place of bat. 3 (<=4) 
states (exotics and crypto-exotics) in meson and baryon spectros- 
copy. The second is an attempt by Claudio Rebbi and (from a more 
phenomenological standpoint) by Tom DeGrand and the present 
author to sort out the P-wave baryon excitations in a bag model. 
Before describing this work the bag-quark model is compared with 
more conventional quark models. Otherwise it will not be apparent 
why a great effort is made to confront problems which quark 
enthusiasts have generally dismissed out of hand. 


36534 New data on K~ ti K°n and A anti KN partial 
wave analysis below 1.2 GeV/c. Tripp, R.D. (California Univ., Berke- 
ley (USA). Lawrence Berkeley Lab.). pp 269-274 of In Proceedings 
of the topical conference on baryon resonances, Oxford, 5th to oth 
July 1976. Chilton, Didcot, Oxon; Science Research Council, Ruth- 
erford Laboratory (1976). 

From Topical conference on baryon resonances; Oxford, UK 
(5 Jul 

A report is presented on a preliminary partial wave analysis 

of K~ p elastic and charge-exchange scattering. The justification for 
yet another such analysis derives from the fact a precision 
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measurement has been completed recently of the charge-exchange 
total cross section from 515 to 1066 MeV/c from which it is wished 
to draw conclusions concerning Y*’s in this mass region. Data are 
also being prepared from a charge-exchange angular distribution 
experiment which is intended eventually to incorporate into this 


partial wave analysis. 


36535 Outlook for baryon spectroscopy R.D. (California 
Univ., Berkeley (USA). Lawrence Berkeley many ee AR 4 pp 496-507 of In 
Proceedings of the topical conference on baryon resonances, Oxford, 
5th to 9th July 1976. Chilton, Didcot, Oxon; Science Research 
Council, Rutherford Laboratory (1976). 

From Topical conference on baryon resonances; Oxford, UK 
(5 Jul 1976). 


Recent progress is discussed under the headings: (A) S = 0 
resonances; (B) S = -1 resonances; (C) S = -2 resonances; (D) S = 
+1 resonances. Prospects for the immediate future are considered 
under the same headings: new work is referred to and suggestions 
are made for additional lines. 


36536 Barrelet zeros and elastic 7* p partial waves. Chew, D.M.; 
Urban, M. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). pp 156-173 of In Proceedings of the topical conference on 
baryon resonances, Oxford, 5th to 9th July 1976. Chilton, Didcot, 
Oxon; Science Research Council, Rutherford Laboratory (1976). 
From Topical conference on baryon resonances; Oxford, UK 
(5 Jul 1976). 

A procedure is proposed for constructing low-order partial- 
wave amplitudes from a knowledge of Barrelet zeros near the 
hysical region. The method is applied to the zeros already obtained 
‘or elastic m*p scattering data between 1.2 and 2.2 GeV cm. 
energies. The partial waves emerge with errors that are straight- 
forwardly related to the accuracy of the data and satisfy unitarity 
without any constraint being imposed. There are significant differ- 
ences from the waves obtained by other methods; this can be 
ae: explained by the fact that no previous partial-wave analysis 
been able to solve the discrete ambiguity. The cost of the 

analysis is much less. 


36537 KNO scaling and a possible structure in correlations. 
Ezhela, V.V.; Likhoded, A.K.; Tolstenkov, A.N. (Institute of High 
Energy Physics, Serpukhov). Sov. J. Nucl. Phys. (Engl. Transl.); 24 
No. 4, 409-411(Oct 1976). 

It is shown that the mean number of neutral perictes for a 
fixed number of charged particles, normalized to the total mean 
number of neutral particles, satisfies the Koba—Nielsen—Olesen 
scaling law. The obtained correlation curves in the KNO representa- 
tion display minima at the points z'1.2 and z’2 (z’ (n/sub ch/-0.9)/ 
<n/sub ch/-0.9<). 


36538 Cross-section measurement for nonstrange final states and 
single-pion production in 7*p interactions at 3.6 GeV/c. Mac- 
Naughton, J.; Butler, W.R.; D.G.; (Institute for High 
Energy physics of the Austrian Academ f Sciences, Vienna, 
Austria). Phys. Rev., D; 15: No. 7, 1832-1845, pm 1977). 
Cross sections are presented for 

strange-particle production. Contributions production 
are found from (i) A y~y? 7, (ii) rho* Pp (iii) nucleon diffractive 
dissociation into Nz, (iv) N* (1688) m*, and (v) Ry space.” 
Processes (i), (ii), and (iii) are ies in some detail taking into 
account overlaps between the various subchannels. 


36539 Possibility of N-barN, Lambda-barA, Sigma ar>, and Xi- 
bar= quasinuclear states. Dover, C.B.; Goldhaber, M. (Physics De- 
partment, Brookhaven National Laboratory, Upton, New York 
11973). Phys. Rev., D; 15: No. 7, 1997-2001(1 Apr 1977). 

We provide very qualitative estimates of the energies and 
widths of bound states and resonances of the N-barN, Lambda-barA, 
Sigma-bar=, and Xi-bar= systems, using the real one-boson-exchange 
potential of Nagels, Rijken, and de Swart, ig yee by a pheno- 
menologi absorptive part, to represent the baryon-antibaryon 
interaction. Numerous bound states (including Sigma-bar> states 
with I = 2) and resonances with L < or = | are obtained in the 
region from 1.6 to 2.7 GeV, some of which may have small widths. 
These states may be distinguishable from the usual quark-model 
states by their “quasinuclear” nature, i.e., weak binding and relative- 
ly large rms radius. 


without 


renee INTERACTIONS, BARYON NO. GREATER THAN 


REFER ALSO TO CITATION(S) 36537, 36560 


36540 Nonadiabatic effects in scattering from deuterons. Kolyba- 
sov, V.M.; Ksenzov, V.G. (Institute of Theoretical and Experimen- 
tal Pageie. Sov. Phys. - JETP (Engl. Transl.); 44: No. 1, 6-11(Jul 

It is shown under very general assumptions that at small 
momentum transfers A where R is 
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the deuteron radius) considerable cancellation takes place between 
the following nonadiabatic effects: 1) effects associated with the 
motion of the nucleons (recoil in the elementary scattering events) 
cancel a: t the contribution from processes in which the incident 
particle is successively scattered from different nucleons, which are 
rescattered from one another in the meantime; and 2) effects due to 
the change in amplitude for the elementary event on moving off the 
energy shell cancel against the contribution from processes in which 
the incident particle is successively scattered by a single nucleon, 
which interacts with the other deuteron nucleon in the meantime. 
This situation obtains both at high energies, and at medium and low 
energies, and helps to explain the success and wide range of applica- 
bility of the widely used theories of multiple scattering based on the 
idea of fixed (rigidly connected) nucleons. Such cancellation also 
shows how dangerous it can be to attempt "to improve partially” 
simple theories. 


36541 Intranuclear cascades and multiple production on nuclei in 
parton and multiperipheral models. Davidenko, G.V.; Nikolaev, N.N. 
(Institute of Theoretical and Experimental Physics, State Commis- 
sion on Atomic Energy). Sov. J. Nucl. Phys. (Engl. Transl.); 24: No. 
4, 402-409(Oct 1976). 

In parton and multiperipheral models the characteristic longi- 
tudinal distances at which the interaction occurs increase in propor- 
tion to the energy of the colliding particles. A two-phase model of 
particle production in intranuclear cascades, following from the 
increase of the longitudinal distances, is formulated in the present 
work. The dependences on energy and the atomic number of the 
nucleus are cdeuind for inclusive spectra and for the total multi- 
plicities of secondary particles. The existing experimental data are in 
good agreement with the predictions of the model and confirm the 
existence of a parton phase which weakly interacts with nuclear 
matter in particle production inside the nucleus. It is significant that 
in the model the hadron-nuclear interactions are described in a 
unified way with the hadron-hadron and lepton-hadron interactions, 
without the introduction of additional hypotheses and the introduc- 
tion of new arbitrary parameters into the theory 


36542 Nucleon charge exchange in inclusive reactions and the 
Reggeized one-pion-exchange model. Boreskov, K.G.; Sr 
A.A.; Kaidalov, A.B. (Institute of and <y 
Physics, State Atomic Energy Commission). Phys. 
(Engl Transl.); 24: No. 4, 411417Oct 1976). 

Experimental data on the spectra of neutrons in pp collisions 

and the pare of slow protons in pn collisions are analyzed and 
compared with the predictions of the Reggeized one-pion-exchange 
(ROPE) model. The model provides a quantitative fit to a large part 
of the experimental data, in particular the energy behavior of the 
spectra. An energy inclusive sum rule is used to show that the 
neutron spectra measured at the ISR, which are in conflict 
with the predictions of the model, are not consistent with the spectra 
of other particles measured at the same laboratory. The domain of 
applicability of the triple-Reggeon description of inclusive processes 
is considered. 
36543 The Glauber correction and final state interaction in reac- 
tions of the type 7 *Yp. Lykasov, G.I. (Joint Institute for 
Nuclear Research). Sov. J. Nucl. Phys. (Engl. Transl.); 24: No. 5, 558- 
561(Nov 1976). 

The final-state interaction in reactions of the type a*d 
yieldsK* Yp is analyzed for high energies (E<1 GeV). It is shown 
that the contribution of the interaction between particles Y and p in 
exclusive reactions of the type mentioned above can substantially 
reduce the Glauber corrections. 


36544 Amplitude reconstruction in NN scattering at 6 GeV/c: 
Where do we stand and what measurements should be done. Johnson, 
P.W.; Miller, R.C.; Thomas, G.H. (Physics Department, Illinois 
Institute of Technology , Chicago, Illinois 60616). Phys. Rev., D; 15: 
No. 7, 1895-1902(1 he 1977). 

We study the problem of amplitude reconstruction at a fixed t 
(-t ~ 0.3 GeV/c?). five amplitudes are reconstructed, up to an 
overall phase, by 9 observables o, Po, C/sub n n/, K/sub n of D/ 
sub n n/, C/sub s s/, C/sub s 1/, C/sub | 1/, and I (sn0s). This set 
includes all possible single-scattering measurements. The status of 
the amplitude reconstruction is discussed. To study both discrete 
ambiguities and the effects of the measurement errors, we employ a 
Monte Carlo method. We find that D/sub | s/ and I (ns0s) remove 
the prominent ———- In addition, given the current precision, 
R and I (IsOn) will significantly improve the amplitude determina- 
tion. 


36545 Baryon-exchange Deck-model contributions to nucleon dif- 

fraction dissociation. Cutler, R.T.; Berger, E.L. (High Energy Phys- 

ics Division, Argonne National Labora tory: onne, Illinois 
60439). Phys. Rev., D; 15: No. 7, 1903-1919(1 Apr OTD. 

In a Drell- Deck—model description of high-energy nucleon 

dissociation, aN yields a (N77), we study the contributions 

which the baryon-exchange and direct-baryon-pole Deck graphs 
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make to the production and decay distributions of the low-mass Na 
system. We treat spin effects explicitly. Because the two baryon 
amplitudes cancel each other to a remarkable degree, their sum has 
only a small effect (~20%) on the overall cross section, which 
dominated by the pion-exchange Deck amplitude. Nevertheless, the 
baryon terms have an important influence on the decay 
distributions of the Nz system, particularly in that region of phase 
space in which the pion-exchange term is suppressed. They also 
provide a pronounced increase in the sl of the uction- 
momentum-transfer (t) distribution near the Nz threshold. Both of 
these results improve the agreement of the unabsorbed Deck model 
with recent data on NN yields N (Nz) from Fermilab and the 
CERN ISR. Discrepancies remain in the description of certain 
correlations between structure in the t distribution and selections on 
the decay angles. We speculate that this failure suggests the presence 
of a second non-Deck » perhaps resonant, component in the data and 
the a for a coupled analysis in which final-state interactions 
are inc 


36546 Finite-temperature system of strongly interacting baryons. 
Bowers, R.L.; Gleeson, A.M.; Pedigo, R.D.; Wheeler, J.W. (Center 
for Particle Theory. Physics og Ag ay University of Texas, 

mn Texas 78713). Phys. Rev., D; 15: No. 8, 2125-2138(15 Apr 


A fully relativistic finite-temperature many-body theory is 
constructed and used to examine the bulk properties of system of 
strongly interacting baryons. The strong interactions are described 
by a two-parameter phenomenolo; -model fit to a simple descrip- 
tion of nuclear sabtiior at T = 0. The zero-temperature equation of 
state for such a system, which has already been discussed in the 
literature, was developed to give a realistic description of nuclear 
matter. The model presented here is the exact finite-temperature 
extension of that model. The effect of the inclusion of baryon pairs 
for T approximately-greater-than 2mc’/k is discussed in detail. The 
phase transition identified with nuclear matter vanishes for system 
temperatures in excess of T/sub c/ = 1.034 x 10" degreeK. All 
values of € (P, T) correspond to systems that are causal in the sense 
of light locally determined speed of sound never exceeds the speed 


PARTICLE INVARIANCE PRINCIPLES AND 
SYMMETRIES 


GENERAL 


36547 Light-front dynamics and nucleons consisting of relativistic 
quarks. Berestetskii, V.B.; Terent’ev, M.V. (Institute of Theoretical 
and Experimental Physics of the State Committee for the Use of 
Atomic Energy). Sov. J. Nucl. Phys. (Engl. Transl.); 24: No. 5, 547- 
554(Nov 1976). 

Restrictions on the wave function and the interaction in a 
system of three spin-1/2 relativistic les, following from relativ- 
istic invariance, are studied in the framework of light-front dynam- 
ics. The results are used to construct the wave function of a nucleon 
considered as the bound state of three quarks on the light front. 


APPLICATIONS TO ELECTROMAGNETIC AND WEAK 
INTERACTIONS 


REFER ALSO TO CITATION(S) 36515, 36519, 36527 


36548 Properties of Higgs bosons in gauge models with right- 
handed currents. Deshpande, N.G.; Ma, E. (Department of 
Physics and Institute of Theoretical Science, University of Oregon, 
Saniee ene, Oregon 97403). Phys. Rev., D; 15: No. 7, 1950-1957(1 Apr 
1 


“An SU(2) x bg gauge model of the weak and electromag- 
netic interactions with right- led as well as left-handed charged 
currents must have, . general, four Higgs bosons: Q/sup plus-or 
minus/, H, and G. Not only are they in principle directly able, 
their effects can also be indirectly felt in many ways just as with the 
intermediate vector bosons. In particular, they can contribute signifi- 
cantly to the weak tonic decays of hadrons and might help to 
account for the AI = 1/2 rule. We illustrate these ideas by consider- 
ing in some detail a specific model which is consistent with the 
present data on neutral currents and inclusive neutrino and antineu- 
trino data, and discuss both the production and the decay of these 
Higgs bosons. Based on the most recent e* e~ data, we find that they 
must be heavier than about 1.7 GeV. Whereas the neutral Higgs 
plus-or-minus/ are to be found, say, in e* collisions. 
discuss ways of ascertaining this. 


APPLICATIONS TO STRONG INTERACTIONS 


Effective Lagrangian of the rho7 system in a theory of the 
toe Kapustnikov, A.A. (Dnepropetrovsk State Uni- 
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ime Sov. J. Nucl. Phys. (Engl. Transl.); 24: No. 4, 433-435(Oct 


It is shown that, for arbitrary parametrization of the group 
element, G (g) «SU Gy x SU (2), the minimal nonlinear Lagrangian 
for 7 mesons contains nonphysical parameters. A method for the 
elimination of these parameters is proposed. An additional vector 
field, in which the indicated parameters play the role of longitudinal 
components, is introduced into the interaction Lagrangian. After a 
gauge transformation the Lagrangian turns out to d id on only 
the components of the vector and Goldstone fields. It is proposed to 
utilize the resulting Lagrangian for a description of the interaction in 
the rhoz system. 


36550 Combined models of chiral SU (3) x SU (3) symmetry 
breaking. Kafiev, Y.N. (Mathematics Institute, Siberian Division, 
USSR Academy of Sciences). Sov. J. Nucl. Phys. (Engl. Transl.); 24 
No. 4, 435-439(Oct 1976). 

Models of chiral SU (3) x SU (3) s reper try breaking which 
include the exotic representations (6, 6)+(6, 6) and (8, 8) are Sactied, 
Models involving a single exotic r sa lead to a large 
violation of PCAC (o/sup 7//sup 7/~1 GeV). It is shown that if 
the experimental data differ aay from the predictions based 
on the representation (3, 3)+(3, 3), then the combined models also 
lead to disagreements with the basic assumptions. 


FIELD THEORY 


REFER ALSO TO CITATION(S) 36510, 36521, 36524, 36532, 
36549, 36678 


36551 Unified gauge theories with spontaneous symmetry break- 
ing. MacDowell, S.W. (Yale Univ., New Haven). pp 162-227 of In V 
Brazilian symposium on theoretical physics. Vol. 1. Ferreira, E. 
(ed.). New York; Halsted Press (1975). 

From 5. symposium on theoretical physics; Rio de Janeiro, 
Brazil (7 Jan 1974). 

See CONF-740141—P1. 

The treatment of unified gauge theories with spontaneous 
symmetry breaking includes general methods and theories then the 
unified models of the weak and electromagnetic interactions and 
gauge theories of strong interactions. 81 references. (JFP) 


in quantum field theory. Or- 
229-284 of In V Brazilian 


36552 High energy approximations 
zalesi, C.A. (Univ., Parma, Italy). pp 
symposium on theoretical physics. Vol. 1. Ferreira, E. (ed.). New 
York; Halsted Press (1975). 


). 
high perturbation theory 
new met ona energy i 

discussed. The approximate solutions to qusatom field theory ob- 
tained by this method appear to be sufficiently simple par ye J rich in 
structure as to encourage the expectation that this method might be 
of valuable help in constructing the needed quantum field theory 
laboratory for hadron dynamics. The eikonal approximation is used 
extensively in this discussion. 28 references. GFP) 


36553 Generalizations of BPHZ renormalization theory. Gomes, 
M. (Univ., Sao Paulo, ote dy P 324-331 of In V Brazilian sympo- 
sium on theoretical physics. 1. Ferreira, E. (ed.). New York; 
theoretical ph Rio de J: 

rom 5. symposium on physics; aneiro, 
Brazil (7 Jan 1974). 

See CONF-740141—P1. 

Some generalizations of the usual BPHZ renormalization 
theory that have occurred in the last two years are considered. 
Reference is made to the A‘ theory in four space time dimensions. 8 
references. (JFP) 


36554 Continuous dimensions and evanescent couplings. Bollini, 
C.G.; Giambiagi, J.J. (Univ. Nacional, La Plata). pp 333-342 of In V 
Brazilian s ymposium on theoretical physics. Vol. 1. Ferreira, E. 

rom 5. symposium on retical aneiro, 
Brazil (7 Jan 1974). 

See CONF-740141—P1. 

It is pointed out that there is a connection between the 
number of dimensions and physical properties of the solution of the 
wave equation in classical theory. An attempt is made to determine 
whether something similar exists in quantum field theory. Self- 
energy, vacuum polarization, particle interactions, —— 
extension to quantum electrodynamics couplings, and various 
anomalies are among the topics treated. (JFP) 


36555 Conservation law in the (cosphi-1)2 quantum theory and in 
the massive thirring model. Kulish, P.P.; Nisimov, E.R. (V. L. 
Steklov Mathematics Institute, USSR Academy of Sciences). JETP 
Lett. (USSR) (Engl. Transl.); 24: No. 4, 220-223(20 Aug 1976). 
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We prove the existence of an infinite of conservation 
laws in the massive Thirring model, when  phi/sub Dba) are elements 
of a Grassman algebra, ond the absence of anomalies in the quantum 
currents. 


36556 Bound states of soliton in the phi‘. field-theory model. 
Getmanov, B.S. (Joint Institute for Nuclear Ressaschd. JETP Lett. 
(USSR) (Engl. Transl.); 24: No. 5, 291-295(5 Sep 1976). 

A new quasistationary bound state of three solitons of the 
classical Higgs scalar field was observed and em: in numeri- 
cal ex; ents. The bound state obtained sh ees" {Pis'ma 
Zh. Eksp. Teor. Fiz. 22, 183 (1975) [JETP 82 (1975)]}} is 
investigated in detail and an expression that describes  Gualitatively its its 
ics is A bound state of the solitons 

lon equation is predicted and found. 


36557 Multiparticle Regge poles in quantum field theory. phi* 
theory. Matinyan, S.G.; Sedrakyan, A.G. (Erevan Physics Institute). 
Sov. J. Nucl. Phys. (Engl. Transl.); 24: No. 4, 440-446(Oct 1976). 

We have calculated the leading logarithmic asymptote of the 
generalized ladders of phi* theory in which each ladder interacts 
with any other via a maximum number of exchanges. It is shown that 
this asymptote is determined by Re cf -¥ poles arising from the t- 
channel multiparticle states, and that the intercept increases quadrati- 
cally as the number of particles in this channel increases. We 
consider the possibility that the Pomeron is an assembly of a large 
number of interconnected ladders. 


36558 Fermions in the field of an ‘'t Hooft—Polyakov monopole. 
Prokhvatilov, E.V.; Franke, V.A. (Leningrad State University). Sov. 
J. Nucl. Phys. (Engl. Transl.); 24: No. 4, 446-449(Oct 1976). 

The problem of the ible formation of a bound state of a 
fermion in a classical ‘t Hooft—Polyakov monopole field is dis- 
cussed. It is shown that such bound states exist if the fermions 
interact with the Higgs field. 


36559 The stability of classical solutions. Bogomol'nyi, E.B. (L. 
D. Landau Theoretical Physics Institute, USSR Academy of Sci- 
ences, Moscow). Sov. J. Nucl. Phys. (Engl. Transl.); 24: No. 4, 449- 
454(Oct 1976). 

The values of the masses of classical solutions of the string 
type for B=1 and of the monopole or dyon type for ByieldsO have 
been obtained analytically. The parameter £ is the ratio of the square 
of the masses of the scalar and vector fields. 3 an appropriate 
choice of a trial function it was shown that for 8<1 strings with 
vector field circulation n< or =2 are classically unstable. 


36560 cross sections for two-jet in quantum 

electrodynamics. Zima, VG G.; Merenkov, N.P. (Khar’kov State Uni- 

a Sov. J. Nucl. Phys. (Engl. Transl.); 24: No. 5, 522-525(Nov 

m. factorization formula is obtained for the cross sections for 

and “pay o under kinematic conditions in which all particles in 

the j jets lie in the fragmentation region of the colliding particles, and 

the conditions of its applicability are discussed. The formula has 

been used to calculate the differential cross sections for certain 

processes of quantum electrodynamics in fourth to sixth order in the 
constant a. 


36561 Overlapping-divergence-free skeleton expansion in non- 
Abelian gauge theories. Baker, M.; Lee, C. (Department of Physics, 
University of Washington, Seattle, Washington 98195). Phys. Rev., 
D; 15: No. 8, 2201-2234(15 Apr 1977). 

We derive a skeleton expansion in Yang-Mills theory, which 
is completely free of overlappin; a. This skeleton —. 
sion provides a generalization of the Schwinger-Dyson —— 
quantum electrodynamics to non-Abelian gauge theories. It vids a a 
simple procedure for calculating reno ized perturbation theory 
integrals without using regulators and could serve as a starting point 
for nonperturbative Sagem In carrying out this analysis, we 
show that the Yang-Mills vector self-energy function and the Yang- 
Mills vector three-point function are uniquely determined by the 
Ward-Takahashi identity in terms of the ~~5 three basic vertex 


36562 Ward-Slavnov identities in the axial gauge. Bernstein, J. 
(The Rockefeller University, New York, New York 10021). Phys. 
Rev., D; 15: No. 8, 2273-2274(15 Apr 1977). 

A new derivation of the Ward-type identities for non-Abelian 
gauge theories in the axial gauge is given. The merit of this deriva- 
tion is its extreme simplicity. It makes the basic feature of this 

identities on the renormalization constants, written 
Kummer, to the case in which fermions are also included. 


36563 Novel inconsistency in two-dimensional gauge theories. 

Frishman, Y.; Sachrajda, C.T.; Abarbanel, H.; Blankenbecler, R. 

(Lauritsen Laboratory, California Institute of 

California 91125). Phys. Rev., D; 15: No. 8, 
It is shown that the standard infrared cut-off 

inconsistent with the general axial gauge in ' ‘t Hook's two-dimen- 

sional model of confinement. 
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36564 description of a particle interacting with a non- 

Wannberg, J. (Physics Department, 
stam, innberg, t, Syracuse University, 
ior, New York 13210). Phys. D; 15: No. 8, 2308-2317(15 

pr 

By introducing a new kind of variable we find simple Lagran- 
gian and Hamiltonian descriptions of a classical particle interacting 
with an external non-Abelian gauge field. Both conventional parti- 
cles and supersymmetric particles carrying pseudoclassical spin are 
considered. The physical interpretation of these models is discussed. 
The models are quantized ne Dirac’s procedure. Finally, the 
isospin representations to which the sunillieg quantized particles 
belong are investigated. 


36565 Fermions in a pseudoparticle field. Kiskis, J. (Theoretical 
Division, Los Alamos Scientific Laboratory, University of Califor- 
nia, Los Alamos, New Mexico 87545). Phys. Rev., D; 15: No. 8, 2329- 
2336(15 Apr 1977). 
anomaly and zero-eigenvalue solutions to the Euclidean Dirac equa- 
tion in the presence of a pseudoparticle field. 


36566 Nonstatic solutions of the sourceless Yang-Mills equation 
for SO(4) and SO(3,1). Hwa, R.C. (Institute of Theoretical Science 
and Department of Physics, University of Oregon, Eugene, Oregon 
97403). Phys. Rev., D; 15: No. 8, 2341-2344(15 Apr 1977). 

A systematic method is developed for solving the classical, 
sourceless Yang-Mills equation for SO(4) in Euclidean space and for 
SO(3,1) in Minkowski space. Besides the pseudoparticle solution of 
Belavin et al., we have found a generalization of their solution in 
SO(4) which admits two unequal scale parameters for the two terms 
of A/sup a//sup B//sub p/ that are even and odd under the dual 
transformation of the af indices. There exists no spherically sym- 
metric solution in SO(3,1) which is real and regular everywhere and 
vanishes as x? yields oo. 


36567 Violation of unitarity in a finite electrodynamics. 
Hsu, J.P.; Mac, E. (Center for Particle Theory, The University of 
Texas at Austin, Austin, Texas 78712). Phys. Rev., D; 15: No. 8, 2417- 
2419(15 Apr 1977). 

By explicit calculations, we show the violation of unitarity in 
a recently proposed theory of finite quantum electrodynamics on the 
basis of a limiting procedure. The failure can be traced back to the 

t. 


36568 Gauge-independent two-body amplitudes and vector domi- 
nance model of electromagnetic form factors. Suura, H. (School of 
Physics and Astronomy, University of Minnesota, Minneapolis, Min- 
nesota 55455). Phys. Rev. Lett.; 38: No. 17, 927-929(25 Apr 1977). 
I argue that in a gauge theory of absolute quark confinement 
tie: amplitudes of mesons are nonvanishing only on an equal- 
time plane in the rest frame of mesons. The vector dominance model 
of electromagnetic form factors follows as a consequence. The 
parton model for inelastic processes would remain valid. 


SCATTERING THEORY 


36569 Topics in three-body problems. Amado, R.D. (Univ. of 
Pennsylvania, Philadelphia). ge 1-38 of In V Brazilian symposium on 
theoretical physics. Vol. E. (ed.). New York; Halsted 
Press (1975). 

From 5. symposium on theoretical physics; Rio de Janeiro, 
Brazil Jan 1974). 

See CONF-740141—P1. 

An overview of the formal theory of the three-body problem 
as it has developed in the past twelve years is given. The formal 
structure of the theory, 
for handling the theory, and some results on how general quantum 
mechanical principles structure the results are treated entirely in the 
context of nonrelativistic quantum mechanics with short-range 
forces. 40 references. (JFP) 


36570 Corrections to geometrical 
Koval’, L.N.; Matinyan, S.G. 


quasiclassical limit. 
(Erev: ysics Institute). Sov. J. 
Nucl. Phys. (Engl. Transi.); 24: No. 4, 417-421(Oct 1976). 

An exact solution for the scattering amplitude at ener- 


optics: 
an Ph 


gies is studied in the quasiclassical limit. quasic limit is 
replacing the classical Poisson brackets 

the perturbation ex the operator zeta-circumflex=-zA/ 
of the wave vector of the incident particle. An effective potential 
of extending the results outside the scope of perturbation theory is 
(zetavery-much-less-than yieldszetaapproximately-less- 
than! 


36571 Ae of A y* amplitudes in potential theory. 
Zubarev, A.L.; Podkopaev, A.P. (Tashkent State University). Sov. J. 
Nucl. Phys. (Engl. Transl.); 24: No. 5, 542-543(Nov 1976). 

A new approach to potential scattering is on the 
basis of the separab! tation of the potential, making it 
possible to obtain pan in agreement with the exact results in 
the regions of high and low energies. These “dual” litudes also 
give a good approximation to the exact amplitudes in region of 

intermediate energies. 


NUCLEAR PHYSICS 


REFER ALSO TO CITATION(S) 35803 


36572 (ORO—5224-1) Research in experimental nuclear physics. 
Progress report, 1 July 1976 to 31 March 1977. (Texas Univ., Austin 
S430. 31 Dec 1976. Contract EY-76-S-05-5224. 74p. Dep. NTIS 


instrumentation and testing efforts of the Universi- 
ty of P soe ser’s Group at LAMPF were centered on the 
resolution proton and pion spectrometer systems. First data were 
taken with these systems. Nuclear physics experimentation was 
devoted to pion-induced nucleon removal from light nuclei such as 
He, Li, Be, C, and O. pnnndbe and mw” beams were used. A few 
excitation functions are presented. Lists of publications, personnel, 
etc., are included. 23 figures, 2 tables. (RWR) 
36573 Spallation reactions: experimental results, 1967-75. Hudis, 
J. (Brookhaven National Lab., Upton, N.Y. (USA)). 9-25 of In 
lation nuclear reactions and their applications. S B.S.P.; 
lerker, M. (eds.) (Pennsylvania Univ., Philadelphia (USA)). Dor- 
drecht, The Netherlands; D. Reidel (1976). 
From Spallation nuclear reactions and their applications to 
astrophysics and 'y; Philadelphia, USA (May 1975). 


tal results obtained in spallation reactions sub- 
discussed. 


EXPERIMENTAL TECHNIQUES 


36574 (LA—6611) SPANDY: a Monte Carlo program 
target scattering geometry. Jarmie, N.; Jett, J.H.; A.C. 
(Los Scientific N. Mex. Feb 1977. Contract 
W-7405-ENG-36. 24p. Dep. NTIS $4.00. 

A Monte Carlo computer program is ted that simulates 
a two-slit gas target scattering geometry. program is useful in 
estimating effects due to finite geometry and multiple scattering in 
——— Details of the program are presented and experience 

with a specific example is discussed. 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


36575 Three- and four-body equations with half-off-shell input. 
Karlsson, B.R. (Goeteborg Univ. (Sweden). Institutionen foer Teor- 
etisk Fysik); Zeiger, E.M. (Stanford Linear Accelerator Center, 
Calif. (USA)). 91-93 of In Few body d Mitra, A.N.; 
Slaus, I.; Bhasin, V.S.; Gu V.K. (eds.). Amsterdam, The Nether- 
lands; North-Holland (1976). 

From 7. international conference on few body problems in 
nuclear and particle physics; Delhi, India (29 Dec 197). 

The four-body Faddeev-Yakubovski equations have been 
converted into a set of equations which only require half-off-shell 
two- and three-body inputs. The method used is applicable also to 
other four-body equations. 


36576 Parity violating asymmetry in the radiative capture of 
polarized neutrons by protons. Craver, B.A.; Kim, Y.E.; Tubis, A. 
(Purdue Univ., Lafayette, Ind. (USA)); Herezeg, P. P. (Los Alamos 
Scientific Lab., N.Mex. (USA)); Singer, P. (Technion-Israel Inst. of 
Tech., Haifa). pp 333-334 of In Few body dynamics. Mitra, A.N.; 

Slaus, 1; Bhasin, V.S.; Gupta, V.K. (eds.). Amsterdam, The Nether- 
lands; North-Holland (1976). 

From 7. international conference on few body problems in 
nuclear and particle physics; Delhi, India (29 Dec 1975). 

In addition to the recently observed photon circular polariza- 
tion for unpolarized thermal neutrons, another pany violating effect 
of interest in the n + pyieldsd + y reaction is the asymmetry a in 
the photon angular distribution with respect to an initial neutron 
polarization. A calculation of a is reported using a two-nucleon 
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interaction given by the Reid soft-core potential and several of its 
phase equivalents. The calculations, which are exact with respect to 
techniques. 


36577 The two-nucleon interaction and photodisintegration of the 
deuteron. Vostrikov, A.N. (I. V. Kurchatov Institute of Atomic 
Energy). Sov. J. Nucl. Phys. (Engl. Transl.); 24: No. 5, 499-502(Nov 
1976). 

The dependence of the basic characteristics of deuteron pho- 
todisintegration by unpolarized photons on the form of the nucleon- 
nucleon potential is studied in the range of energies from 10 to 180 

MeV in the laboratory system. Good agreeement is found between 
the total cross sections for photodisintegration and the —— 
under consideration up to an energy of 100 MeV. A 
the admixture of D-wave in the deuteron’s ground state is Saved 
for the differential cross sections. 


36578 Pion double charge exchange on ‘He. Gibbs, W.R.; 
Gibson, B.F.; Hess, A.T.; Stephenson, G.J. Jr. (Theoretical Division, 
Los Alamos Scientific Laboratory, University of California, Los 
Alamos, New Mexico 87545). Phys. Rev., C; 15: No. 4, 1384 
1395(Apr 1977). 

We have examined the reaction *He(m*~,7~* )4(/sup p//sub 
n/) in a model in which there occur two single 7-N charge-exchange 
scatterings with intermediate off-shell pion propagation between 
scatterings. Separable z-nucleon t matrices having off-shell form 
factors were used with fully antisymmetrized nuclear wave func- 
tions. Spin-flip of the struck nucleons was included. Both angular 
distributions and total cross sections were calculated and compared 
with available data. 


36579 Effect of vacuum polarization on the solar p-p reaction 
rate. Bohannon, G.E.; Heller, L. (Theoretical Division, Los Alamos 
Scientific Laboratory, University of California, Los Alamos, New 
Mexico 87545). Phys. Rev. C; 15: No. 4, 1221-1227(Apr 1977). 

We have put very tight upper and lower bounds on the effect 
of vacuum polarization on the proton-proton scattering wave func- 
tion, in the region where the nuclear potential is known, but have 
not succeeded in doing the same at very small distances. Simply 
making a smooth extrapolation of the bounds leads to the expecta- 
tion that vacuum polarization reduces the proton-proton reaction 
rate by between 0.8% and 1.2% assuming the 'So potential is known 
beyond 2 fm. An independent argument following the work of 
Picker and Haftel leads to the conclusion that 1.7 < A? < 7.2 with 
vacuum polarization included, assuming the 'So and *S,-*D; poten- 
tials are known beyond 3 fm. 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 36577 


36580 (ORO—5224-1, pp 41-47) Pion absorption on *He and 
*He. 31 Dec 1976. 


In Research in + nuclear physics. Progress report, 
July 1, 1976—March 31, 1 


36581 Polarization phenomena in few-body systems. Conzett, 
H.E. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Rs of In Few body dynamics. A.N.; Slaus, L.; 

—. V.K. (eds.). Amsterdam, The Netherlands; N orth- 
Holland ( 1976). 

Foom 7. international conference on few body problems in 
nuclear and particle physics; Delhi, India (29 Dec 13. 

The recent developments in the study of polarization effects 
in the two-, and three-, and several-nucleon systems are surveyed. 
Since these measurements or calculations essentially have to do with 
cross sections for particular selected spin states, it is clear that these 
studies provide more detailed information and test more detailed 
calculations than is possible with the usual spin-averaged cross 
sections. 


36582 Electromagnetic structure of the helium isotopes. McCar- 
% J.S.; Sick, I.; Whitney, R.R. (Department of Physics, University 
Virginia, Charlottesville, Virginia 22901). Phys. Rev., C; 15: No. 4, 
1396-1414(Apr 1977). 
The elastic-electron scattering cross sections from *He and 
“He have been measured at incident electron energies between 170 
and 750 MeV. Cross sections were separated into their longitudinal 
—— and transverse (magnetic) contributions using the Rosenb- 
luth formula. Values of the *He charge form factor have been 
ore te tard Th = 20 fm~? and for the *He magnetic form factor to 
16 fm~*. The *He form factor has been determined up to 6.2 
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fm~*. Densities for the charge and magnetization have been deduced 
from phenomenological models used in a phase-shift solution of the 
Dirac equation. A model-independ2nt dchenindion of the nuclear 
densities has been performed in order to obtain realistic errors on the 
extracted distributions. After unfolding the nucleon size from the 
distributions the point density is shown to have a , = central 
depression for a radius <0.8 fm for both *He and *He. Comparison 
of the form factors is made with Faddeev and variational three-body 
calculations that use realistic two-body NN interactions. The influ- 
ence of off-shell effects, three-body forces, meson-exchange correc- 
tions, and short-range correlations are discussed. At present no 
theoretical calculation that uses be derived entirely from nucleon- 
nucleon scattering is able to reproduce the experimental data. 


36583 Low-momentum-transfer elastic electron scattering from 
3He . Szalata, Z.M.; Finn, J.M.; Flanz, J.; Kline, F.J.; Peterson, 
G.A.; Lightbody, J.W. Jr.; Maruyama, X.K.; Penner, S. (Depart- 
ment of Physics and Astronomy, University of Massachusetts, Am- 
4 Massachusetts 01003). Phys. Rev., C; 15: No. 4, 1200-1203(Apr 
1 

Elastic electron scattering cross sections for *He were mea- 
sured relative to those of }*C in the range of momentum transfer 
squared between 0.032 and 0.34 fm~*. The *He rms charge radius 
was determined from the data to be 1.89 +- 0.05 fm. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19 THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


Time-dependent Hartree-Fock calculations for ‘*O + *O 
and “Ca + “Ca reactions. Koonin, S.E.; Davies, K.T.R.; Maruhn- 
Rezwani, V.; Feldmeier, H.; Krieger, S.J.; Negele, J.W. (Kellogg 
Radiation Laboratory, California Institute of Technology, Pasadena, 
California 91125). Phys. Rev. C; 15: No. 4, 1359-1374(Apr 1977), 

The tim dent Hartree-Fock approximation is applied to 
1%QO + %O and “Ca + “Ca reactions. An effective interaction 
which results in a local Hartree-Fock potential is used. The full time- 
dependent Hartree-Fock problem is reduced to two dimensions by 
treating the relative orbital motion of the ions in the rotating frame 
approximation. The detailed dynamics of the nuclear density matrix 
during these reactions is discussed. The deflection function, energy 
loss, fragment charge distribution, and ion-ion potential have been 
computed for several reactions and — with available data. 
——— content and limitations are dis- 


36585 Macroscopic description of exchange effects in light-ion 
ena with *O . LeMere, M.; Brown, R.E.; Tang, Y.C.; 
n, D.R. (School of Physics, University of Minnesota, Min- 
neapols, Minnesota 55455). Phys. Rev., C; 15: No. 4, 1191-1195(Apr 


197 
Exchange effects in the a + '*O, *He + and p + 
systems are examined by studyin, as te behavior of phase and 
cross sections calculated with resonating-group method. The 
result shows that these effects can be ee represented by 
an exchange potential V/sub ex/ = V/sub a/ + (-1)/sup 1/V/sub b/ 
. The term V/sub a/, representing mainly the knockout process, is 
found to have an appreciable magnitude and to have a range shorter 
than that of the direct nuclear potential. The term (-1)/sup 1/V/sub 
b/, representing mainly the heavy-partilce pickup po. & is, on the 
other hand, rather small in all these three systems. Based on the 
findings obtained from this and previous investigations, an empirical 
rule is given which indicates the situation under which the heavy- 
particle pickup process is expected to be important. 
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36586 gy yee Fusion cross section systematics: 
possible shell effects in reaction mechanisms. Schiffer, J.P. (Argonne 
Den Lab., (USA)). 1976. Contract W-31-109-ENG-38. 18p. 

um on collectivity of medium and 
heavy nuclei; Tokyo, Set Ses 1976). 

A comparative study of fusion cross section excitation func- 
tions between Ip-shell nuclei and between Ip and 1s2d-shell nuclei 
reveals a distinct difference. This difference may be associated with 
the difference in the size of the orbits being 
resonances seen in the fusion cross section of some systems is made 
and a — connection to the anomaly in 
particle scattering in the Ca region is discussed. 


py! ea pp 28-35) Pion induced neutron removal 
from 7Li. 31 Dec 197: 


JULY 31, 1977 


In Research in experimental nuclear Progress report, 
July 1, 1976—March 31, 1977. oasenes 


36588 (ORO—5224-1, pp 61-65) Pion induced neutron removal 
from °C, 31 Dec 1976. 


In Research in + coe ysics. Progress report, 
July 1, 1976—March 31, 1 “ 


high-angular-momentum states in (a,p) reac- 

Burtebaev, N.T.; Vongai, A.D.; Glukhov, 
Y.A.; Duisebaev, A.D.; Ivanov, G.N.; Kanashevich, V.I.; Laptev, 
S.V.; Ogloblin, A.A.; Sakuta, S.B.; Spasskii, A.V.; > LB.; 
Chuev, V.L. (1. V. Kurchatov Atomic Energy Institute). Sov. J. Nucl. 
Phys. 24: No. 457-460(Nov 21976). 

By spectra of and deuterons in (a,p) and 
enteamae 12C and have been studied at an a-particle 
energy of 50 MeV. A clearly expressed selectivity is observed in 
excitation of multiparticle states with high spin in the a reaction. 


36590 Mass and beta decay of *‘Si. eam, A. ; Alburger, 
D.E. (Brookhaven National Laboratory, U; Now York 11 3). 
Phys. Rev., C; 15: No. 4, 1448-1452(Apr 19 

of energies 429.07(13) and 1607.56(50) keV, which agree with 
known excitation energies of the first two excited states of **P, and 
from the cascade 1178.52(16) -keV transition. The three y rays decay 
with a common half-life of 2.77 +- 0.20 sec. Relative y-ray intensi- 
ties indicate a 100% B-ray branch to the 1608-keV level, and the y- 
ray branches of that level are determined. No information is obtained 
on a possible **Si ground-state 8-ray branch. From analysis of the B- 
ray energy spectrum, a mass excess of -19 850 +- 300 keV is 
~~ rriaaad for **Si. Comparison with theoretical mass predictions is 


36591 Energy-dependent multiplicities of continuum y rays. 
Newton, J.O.; Lee, I. Y.; Simon, R.S.; Aleonard, M.M.; El Masri, Y.; 
Stephens, F.S.; Diamond, R.M. (Nuclear Science Division, Law- 
rence Berkeley Laboratory, University of California, Berkeley, Cali- 
fornia 94720). Phys. Rev. Lett.; 38: No. 15, 810-813(11 Apr 1977). 

Multiplicities as a function of y-ray energy have been mea- 
sured for continuum y-ray spectra produced in ar, reactions at 
several energies various ith iy high 
systems e exist regions in spectra that have partic 
multiplicities which can be associated with the yrast (collective) 
cascade. The results suggest that the an; momentum in the Lag | 
cascade is limited by a emission for _ dae 
and by fission for Z approximately-greater-than 60. 


36592 Molecular resonances in '*C + 'C inelastic scattering. 
Cormier, T.M.; Applegate, J.; Berkowitz, G.M.; 


es, State Univ: 


of New York, Stony Brook, New York 11794). Phys. Rev. Lett.; 


No. 17, 940-943(25 Apr 1977). 
The energy ae of the total | for the 
mutual inelastic scattering reaction + 2C(2,*) + 


has been measured from E/sub c. = 15 to 45 
MeV. A rotationlike sequence of resonances is observed with 
strengths up t0 179 of the unitarity limit and widths i 
the *C + ™C single-particle width. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=20-38, EXPERIMENTAL 

MASS, ABUNDANCE, AND BINDING ENERGY 
REFER ALSO TO CITATION(S) 36590 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 36590 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 36590 


Toronto, Toronto TAT. Gusts Pigs, Bon Litt: 38: No. 14, 


750-753(4 The 


electron scattering faslity at the MIT-Bates 


features of the 
were used 


to locate a dominant narrow resonance at 15.045 +- 0.035 MeV in 


prediction of a theoretical calculation which uses the open-shell 
Me approximation on a shell-model ground state for 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 36591, 36593 


36594 j dependence of the (°F, '*O) reaction and spin-orbit 
forces in the heavy-ion optical Kubono, S.; Dehnhard, D.; 
ag Agee Li, T.K.; Artz, J.L.; Weber, D.J.; Ellis, P.J.; Dudek- 
A. (School of Physics and Astronomy, University of Minneso- 
— Phys. Rev. Lett.; 38: No. 15, 817- 


of the observed angular distributions for the 
reactions /sup 28,30Si('*F,'*O)/sup 331,33P to 3/2* and 5/2* states 
differ strongly. A consistent description of this j dependence and of 
the ground-state 1/2* angular distributions is given by distorted- 
wave Born-approximation calculations which assume triton cluster 
transfer and include spin-orbit potentials in both entrance and exit 
channels. We find from coupled-channel Born-approximation calcu- 
lations that inelastic excitation of "°F does not affect the shapes 
significantly. 


36595 Undamped surface waves in the scattering of **O + **Si 
at E/sub c. m./ = 35 MeV. pean Seta, P.; Berkowitz, G.M.; 
ave Sans Jachcinski, C.M.; Harris, J ‘; Barrette, J.; LeVine, 
it of Physics, State University of New York, Stony 

Brooks lew York 11974). Phys. Rev. Lett.; “h No. 17, 944-947(25 
Apr 1977). 

The elastic scattering of **O + **Si at E/sub c. m./ = 35 
MeV has been measured in the angular range 20degree < or = 0/ 
sub c. m./ < or = 180degree. The data exhibit a strongly oscillatory 
behavior in the region 60degree < 0/sub c. m./ < or = 180degree 
and a pronounced backward rise up to do-/do/sub Ruth/(180degree 
1.5 x 10-2. The structure at backward angles is of the form of a 
Legendre Polynomial (mod P/sub | 26/(cos@))?, indicating the exis- 
tence of a partial-wave (orbiting) resonance. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=39-58, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 36584 


36596 The Pauli principle in calculations of form factors for one- 
nucleon transfer reactions on spherical nuclei. Gareev, F.A.; Gon- 
charov, S.A.; Puzynin, I1.V.; Yamaleev, R.M. (Joint Institute for 
Nuclear Research). Sov. J. Nucl. Phys. (Engl. Transl.); 24: No. 5, 490- 
494(Nov 1976). 

The eigenvalue problem for the set of integrodiffential equa- 
tions for the radial parts of the form factors is formulated in the shell 
approximation, using a coupled-channel expansion with allowance 
for the Pauli principle. The problem is solved by a modification of 
the continuous analog of Newton's method. Calculations for one- 
nucleon transfer reactions on “*Ca and **Ni showed that it is 
important to take the Pauli principle into account in calculating form 
factors for such reactions. 


36597 Density-dependent Hartree-Fock description of nuclei in 
the rare earth and nickel regions. Negele, J.W.; Rinker, G. (Laborato- 
ry for Nuclear Science and Department of Physics, Massachusetts 
Institute of Technology, Cambridge, Massachusetts 02139). Phys. 
Rev., C; 15: No. 4, 1499-1514(Apr 1977). 
Motivated by recent high-resolution muonic x-ray and elec- 
tron scattering experiments, the mean field approximation with a 
realistic effective interaction has been applied in the rare-earth and 
nickel regions. For rotational rare-earth nuclei, the approximation of 
a single axially symmetric deformed intrinsic state yields quantitative 
agreement with the experimental binding energies, deformations, 
elastic electron scattering, and inelastic electron scattering to 9 
states. Discrepancies in transitions to 4* and 6* states may indicate 
the limits of validity of the simple deformed intrinsic state approxi- 
mation. The recent radius measurements in Fe, Ni, and Zn isotopes 
have made it possible to test the degree to which the systematics of 
polarization of the charge distributions of nonspherical nuclei may 
be understood through the mean-field approximation. Although cer- 
tain significant qualitative features have been understood, it is shown 
that the deformations of nuclei in this region are insufficiently 
defined to validate approximation by a single intrinsic wave function. 
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36593 Discovery of a 6", T=1 resonance in **Mg via high- 

resolution inelastic electron scattering. Zarek, H.; Pich, B.O.; Drake, 

T.E.; Rowe, D.J.; Bertozzi, W.; Creswell, C.; Hirsch, A.; Hynes, 

M.V.; Kowalski, S.; Norum, B.; Rad, F.N.; Sargent, C.P.; William- 

Accel 
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NUCLEAR PROPERTIES AND REACTIONS, 
A=39-58, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 36598 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 36591, 36614, 36615 


36598 (BNL-NCS—50593) Evaluation of chromium neutron and 
gamma production cross sections for ENDF/IV. Prince, A. (Brookha- 
ven National Lab., Upton, N.Y. (USA)). Aug 1976. Contract EY-76- 
C-02-0016. 117p. (ENDF—246). P 07/MF A0O1. 

A re-evaluation has been made of neutron and gamma 
duction cross sections for reactions of neutrons with 5°,5* 53 54Cr and 
natural Cr. In addition, energy level schemes and Q values are 
presented. 97 references. (SDF) 


36599 (UCID—17390, pp 6) 
strengths following inelastic proton 
tional nuclei. Koopman, R.P.; Hansen, L.F.; Dietrich, F.S. 11 Feb 
1977. 
In Status report to ERDA Nuclear Data Committee. 


36600 Installation for the investigation of multiparticle nuclear 

Bakanov, L.V.; Ermakov, K.N.; Lebedev, V.D.; 

Myroshkin, V.V.; Pashuk, V.V.; Stabnikov, M.V.; Tverskoi, M.G. 

(B. P. Konstantinov Institute of Nuclear Physics, USSR Academy of 

Sep 1570. JETP Lett. (USSR) (Engl. Transl.); 24: No. 5, 287-290(5 
197 

A hybrid gas—liquid chamber was constructed for the study 

of multiprong disintegrations of nuclei on pure targets in the proton 

beam of the synchrocyclotron constructed and started at the Lenin- 

grad Institute of Nuclear Physics. The gas target is sensitive to 

radia —. chamber is located in a solenoid magnet with a field 
up to 1. 


36601 Yield of *‘Na from light and intermediate nuclei. Danagu- 
lyan, A.S.; Deme N.A. Sov. J. Nucl. Phys. (Engl. Transl.); 24: 


khina, 
No. 4, 355-357(Oct 1976). 
We have analyzed the yields of 7*Na from light and interme- 
diate nuclei in bombardment by photons with maximum energy from 
2 to 5 GeV. A modified Rudstam formula was used to estimate the 


contribution of photodisintegration processes. Comparison of the 
experimental and theoretical values leads to the conclusion that there 
is a significant contribution of the photofission process to formation 
of **Na in targets of V, Mn, and Cu. 


36602 The reaction he ton near threshold. Abramov, 
A.L; Kitaev, V.Y.; Rogov, A Yutkin, M.G. (Physics and Power 
Engineering Institute). ‘Sov. J. Nucl. Phys. (Engl. Transl.); 24: No. 4, 
455(Oct 1976). 

A sample of iron containing **Fe in the amount 99.7% was 
bombarded with photons having a maximum energy of 13.3 keV. 
The cross sections and resonance structure of the **Fe(y,n) *°Fe 
reaction were measured. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=59-89, THEORETICAL 


ENERGY LEVELS AND TRANSITIONS 


36603 De-excitation of 2*2 levels in even-even nuclei with 
60<A<150 and 190<A<220. Demidov, A.M.; Govor, L.I. (I. V. 
Kurchatov Institute of Atomic Energy). JETP ‘Lett. (USSR) (Engl. 
Transl.); 24: No. 4, 223-225(20 Aug 1976). 

The hypothesis is advanced that the admixture and the phase 
relations of the M1 and E2 radiation in 2* 2yields2* ; transitions are 
connected with the difference in the degrees of rigidity of the proton 
and neutron systems in spherical even-even nuclei. A correlation is 
obtained between the ratio B (E2, 2* 2yieldsQ))/ B (E2, 2* 2yields2* 1) 
and the level engery difference E (0* ;)-E (2* 2). 


36604 Mi spherical nuclei. V.N.; 
Borzov, I.N.; Kamerdzhiev, S.P. (Physics and Pow er Engineering 
Institute). Sov. J. Nucl. Phys. (Engl. Transl.); 24: No. 4, 373-377(Oct 


1976). 

The properties of the M1 resonance in **Sr, ®Zr, Ce, and 
isotopes of Sn and Pb (energies of 1* levels, values of B (M1, 
1* yieldsO* ), -y-absorption cross sections) are calculated in the theory 
of finite Fermi systems. The effect of pairing on the M1 resonance is 
analyzed. Comparison with analogous calculations for El and E2 
resonances shows that the y-absorption cross sections with excitation 
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of individual 1~, 2*, and 1* levels are comparable with one another. 
Also calculated are the probabilities of low-energy M1 transitions 
and magnetic moments of the ground states and excited states for 
odd nuclei near *Pb. With the exception of the probabilities of 
forbidden M1 transitions, satisfactory agreement available ex- 
periment is obtained. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 36597 


NUCLEAR PROPERTIES AND REACTIONS, 
A=59-89, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


36605 (AD-A—028890) Electroexcitation of giant resonances in 
Ni 60 between 5 MeV and 30 MeV excitation energy. Master's thesis. 
DuBois, D.H. II; Bates, G.M. (Naval Postgraduate School, Monte- 
rey, Calif. (USA)). Jun 1976. 77p. NTIS $5.00. 

Giant multipole resonances and bound states above 6 MeV in 
®°Ni were studied with inelastic scattering of electrons at 102 MeV 
incident energy and a gles of 60, 75, 90, and 105 —— 
In the energy interval from 5 MeV to 40 MeV excitation energy, ten 
states and resonances were observed of which only those below 7 
MeV and those at 16.5 and 18.5 had been previously reported. 
Reduced transition probabilities were calculated, and multipolarity 
assignments were made. The ten transitions were observed at excita- 
tion energies of 6.1 (E3,E2), 7.0 (E3,M2), 7.6 (E2,E3,M2), 8.4 

2,E0), 9.9 (El), 11.8 (E2,E0), 12.9 (E3,M2), 15.0 (B4), 16.5 

,E0), and 18.5 (El) MeV. E4 resonance at 15.0 MeV was 

reviously rted. The E2 resonance at 16.5 MeV reported in 

wo a’) El resonance at 18.5 MeV from (a,n) were 
(au' 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 36591, 36605, 36614 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 36603, 36604 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 36597 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


RADIOACTIVE DECAY 


36606 (IS-T—743) Decay schemes for mass separated '**], '** 
and '°7Xe. Western, W.R. (Ames Lab., Iowa _— Feb 1977. 
Contract W-7405-ENG-82. 152p. Dep. NTIS $6.75 


A study of the gamma-ray de-excitation following the beta 
decay of and using the TRISTAN on-line isotope 
separator facility is reported. Gamma-ray singles and gamma-gamma 
coincidence measurements were made for all three decays using 
Ge(Li) detectors. In addition, gamma-ray y multiscale measurements 
were made for the decay of ***I. A total of 142 gamma rays were 
observed in the decay of the 45-and 85-second isomers of ‘**I. Of 
these 115 were placed in a level scheme for '*Xe consisting of 50 
excited states up to 6624 keV. A total of 8 gamma rays were assigned 
to the decay of '**I all of which were placed in a level scheme for 

consistin 6 at 589, 1073, 1464, 1867, 1903, 
2398 keV. evel 
heme for 


were 44.8 +- 1.0 and 85.2 +- 1.8 seconds. Spin and parity assign- 
ments were deduced, whenever possible, on the basis of 

transition probabilities and beta transition log ft values. 

187Xe decay schemes are compared 

with results from (p 

correspondence 

neutron 


(PB—255745) my | fission product decay 
Vv. No ORT Co Corp., San 
1976 S6p NTIS $4.50. 


= 
for *°*] levels around 4 MeV. The systematics associated with these 
level schemes are discussed and a comparison is made with recent 
shell-model calculations. 


JULY 31, 1977 


This report is on project 392-1. The abscrbabie components 
of the fission-product decay heat from thermal-neutron fission of 
*5U have been measured in the 1 to 100,000 second time range for a 
one-day (86,400 second) irradiation time. The systematic uncertainty 
of the measurement is 2.4%, with statistical uncertainties of 2% at 1 
second, increasing to 4% at 100,000 seconds. The measurements 
were made a nuclear calorimeter which is based on a lar; 
(4000 liter) liquid scintillator. The uranium irradiations were made in 
a water pith seeder 282Cf source with a rapid pneumatic system to 
transfer the irradiated sample to the scintillator. (GRA) 


36608 Decay of '**Cs. Helmer, R.G.; Reich, C.W.; Gehrke, 
R.J.; Greenwood, R.C.; Anderl, R.A. (Idaho National 
Laboratory, EG G Idaho, Inc., Idaho Falls, Idaho). Phys. Rev., 
15: No. 4, 1453-1466(Apr 1977). 

Samples of '*Cs(3.9 min) in equilibrium with its parent 
*Ba(2.4 day) have been produced by ~800-MeV proton-induced 
spallation in praseodymium metal foils. Chemical purification and 
isotope separation have been performed to produce pure samples. 
Measurements of y-ray singles and y-y coincidence spectra have 
been made. A total of 66 y rays between 442 and 3104 keV are 

to the decay of }*°Cs, 57 of which have been placed in a 
proposed level me i for '*Xe involving 22 established and 3 
tentative excited states. Absolute y-ray intensities have been comput- 
ed based on the positron and x-ray intensities. Spin and parity 
assignments are proposed based on the logft values and the existence 
of y rays depopulating the states. The first excited 0* state is found 
to occur at 1582 keV. Evidence is presented which suggests that it is 
of predominantly “three-phonon” character, in agreement with some 
theoretical predictions for transitional nuclei in this mass region. 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 36606, 36608 


36609 Microscopic description of Sn(p,n) reactions. Love, W.G. 
of University of Georgia, Athens, Georgia 
). Phys. Rev., C; 15: No. 4, 1261- -1263(Apr 1977). 
Microsco distorted-wave calculations for the / 
n) reactions to the isobaric analog states have 
been made using a G-matrix interaction, supplemented by a pheno- 
menological imaginary isovector ——— A reasonable description 
of the magnitudes and shapes of distributions is obtained 
for a proton bombarding energy of 22.8 MeV. The same interaction 
provides a reasonable description of the asymmetry induced in the 
2°Sn(p,n) reaction at E/sub p/ = 24.5 MeV when the two-body 
spin-orbit interaction is included. 


; Chrien, R.E. (Brookhaven National Labora New 
York 11973). Phys. Rev., C; 15: No. 4, 1271-1281(Apr oor 
Partial cross sections for radiative capture of 24.3 keV neu- 
trons leading to low-lying states of the residual nuclides have been 
measured for even-A molybdenum targets: **Mo, **Mo, Mo, and 
°8Mo. Absolute values of these cross sections were obtained by use 
of the *°B(n,a) reaction as a reference. These cross sections show 
correlations to the (d,p) spectroscopic factors for the final states. The 
expected cross sections are calculated using various models. The 
single-particle estimates ro giant dipole resonance extrapolations 
are shown to be inadequate. Kithough ¢ a valence neutron transition 
model can account for the observed correlations, it is inadequate to 
account for the observed strength. The evidence favors a significant 
contribution from three quasiparticle components in the capturing 
States. 


36611 /sup 108,106Pd/(p, t) reactions and the core-coupling 
model. Krien, K.; Oelrich, 1.C.; DelVecchio, R.M.; Naumann, R.A. 
(Joseph Laboratories and Frick Chemical Laboratories, Prin- 
ceton Uni y, Princeton, New Jersey 08540). Phys. Rev., C; 15: 
No. 4, 1977). 

The /sup 108,106Pd/(p,t)/ 106,104Pd/ reactions were 
studied at 30 MeV proton energies using a oe Oo 


i 
found for population of the core-coupled — in the silver 


MOMENTS AND SPIN 


Isospin mixing in ‘In and the inclusion of additional 


(Department of Chemistry, Purdue Indi- 
ana 47907). Phys. Rev., C; 15: No. 4, 1308-131 7(Apr 


The extent of isospin in "In has been determined 
(a,p), and (a,a’) reactions involving the formation 
compound nucleus. The values were obtained for the 
mixing fraction and the isos a eo p = 0.62 +- 
0.14 and H/sub ¢/= 0.013 + 0.004 These results are based on a 
reformulation of the isospin mixing theory in which additional terms 
are included. Previous data available for the A ~ 50—70 region are 
— using this formalism and the dependence of H/sub —_ 

energy, mass number, and the probability of proton emission from 
the T/sub less-than/ (nonanalog) states of the compound nucleus is 
determined. H/sub c/varies inversely with the first two of these 
quantities and directly with the third. 


NUCLEAR REACTIONS AND SCATTERING 


REFER ALSO TO CITATION(S) 36472, 36591, 36609, 36610, 
36611, 36612 


36613 to ERDA Nuclear Data 
Committee. Anderson, J.D.; Browne, J.C.; Gardner, D.G. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 11 Feb 1977. 
Contract W-7405-ENG-48. 19p. Dep. NTIS $3.50. 

This status report to the Nuclear Data Committee from LLL 
summarizes work in the areas of standards, nuclear data applications, 

contain data. 9 figures, 2 tables. 


36614 (UCID—17390, PP 1-3) Studies of (n,xp), (n,xd) and 

(n,xa) cross sections at 15 MeV. Haight, R.C.; Grimes, S.M.; Ander- 

son, J.D.; Alvar, K.R.; Barschall, H.H.; Borchers, R.R. 11 Feb 1977. 
In Status report to ERDA Nuclear Data Committee. 


36615 (UCID—17390, pp 7-9) Measurement of (n,n’y) cross 

sections induced by 14-MeV neutrons on even—even vibration-like 

nuclei. Koopman, R.P.; Dietrich, F.S.; Hansen, L.F. 11 Feb 1977. 
In Status report to ERDA ‘Nuclear Data Committee. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=150-189, EXPERIMENTAL 


REFER ALSO TO CITATION(S) 36597 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 36616 


NUCLEAR REACTIONS AND SCATTERING 


36616 iCID—17390, 4-5) Isomer ratio for the 
es 14Tu reaction at 14.8 MeV. Nethaway, D.R. Gardner, 
D.G. 11 Feb 1977. 

In Status report to ERDA Nuclear Data Committee. 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 36603, 36604 


NUCLEAR PROPERTIES AND REACTIONS, 
A=190-219, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


36617 Lifetimes of ground-band states in '**Pt and '*Pt. John- 
son, N.R.; Hubert, P.P.; Eichler, E.; Sarantites, D.G.; Urbon, J.; 
Yates, S.W.; Lindblad, T. (Oak Ridge National Laboratory, Oak 
oth Tennessee 37830). Phys. Rev., C; 15: No. 4, 1325-1330(Apr 


The lifetimes of members of the -state bands in '*Pt 

and '*Pt have been measured by the ler-shift recoil-distance 
rw Hod These states were Coulomb — by 149 MeV “Ar 
ions and measurements were carried out with backs- 
cattered projectiles. The half-lives of the 2” 4*, and 6* states in 
iPr and of the 2° and 4° states in ™Pt are 48.5 +- 2.5, 42 4 +- 0.2, 
1.8 +- 0.7, 45.0 +- 2.4, and 3.7 +- 0.2 ps, respectively. 


36618 Evidence for collective M1 in **Pb between 8 
and 10 MeV. Laszewski, R.; Holt, R.J.; a H.E. (Argonne 
National Laboratory, Ar: , Illinois 60439). Phys. Rev. Lett.; 38: 
No. 15, 813-816(11 Apr 1977). 
tron time-of-flight 


Very-hi —energy-resolution 
measurements in combination with resolution measurements of 
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hultiplets of 
faves Pa Ol special Interest Were tthe 
resolution with a 5 cm solid state : osition sensitive detector. The 
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photoneutron polarizations from the reaction *Pb(y,no(spin 
up)”°7Pb have enabled us to identify seven probable 1* resonances at 
excitations between 8.2 and 9.5 MeV. These resonances have a total 
strength B (M1)(spin up) approximately-greater-than (8.5 +- 0.5) 
Ho”. This strength plus that previously reported at 7 at 8 MeV can 
account for the M1 sum rule in 7°*Pb. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 36617, 36618 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, THEORETICAL 


SPONTANEOUS AND INDUCED FISSION 


36619 (LA—6595-MS) Distribution of fission-prod- 
uct yields to isomeric states. Madland, D.G.; England, T.R. (Los 
Alamos Scientific Lab., N.Mex. (USA)). Nov 1976. Contract W- 
7405-ENG-36. 27p. (ENDF—241). Dep. NTIS $4.00. 

A simple one-parameter model is presented for calculating the 
distribution of independent yield strength between ground and iso- 
meric states of pri fission products formed by neutron-induced 
fission of actinide nuclei. Yield branching ratios are calculated as a 
function of neutron energy (thermal, fast, and 14-MeV) for 144 
nuclides having isomeric states with T/sub 1/2/ ter than or 
= ban 0.1 s. The results are proposed for use in ENDF/B-V 
yield files. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 34864 


36620 (IAEA— 186, pp 165-194) Status of transactinium isotope 
evaluated neutron data in the energy range 10~* eV to 15 MeV. Yiftah, 
S.; Gur, Y.; Caner, M. (Technion-Israel Inst. of Tech., Haifa; Israel 
Atomic Energy Commission, Yavne. Soreq Nuclear Research 
Center). 1976. 

From Advisory group ing On transactinium isotope nu- 
clear data; Karlsruhe, F.R. Germany (3 Nov 1975). 

In Trnasactinium isotope nuclear data (TND). Vol. III. 

Large amounts of transactinium elements will be produced in 
the next 25 years in thermal power reactors, fast breeders, test 
reactors, special purpose reactors, thermonuclear explosions and 
improved heavy-ion accelerators. To be able to evaluate, predict, 
compute and judge the effects and uses of these elements, the nuclear 
community needs fully evaluated nuclear data to be used as nuclear 
input to all computations and evaluations. The sixteen transactinium 
elements and two hundred isotopes known to-date are divided into 
three groups, and eight main application areas are mentioned from 
which needs can be derived for measurements and evaluations. 
Existing evaluations are tabulated and analysed, and following a 
WRENDA minus CINDA descriptive equation, nine main conclu- 
sions and recommendations are derived, amongst which a “world 
transactinium nuclear data evaluation program” and other specific 
items for IAEA future actions in this field. 


SPONTANEOUS AND INDUCED FISSION 
REFER ALSO TO CITATION(S) 34864, 36607 


36621 Angular distributions of photofission of 7° U in 
the region of the isomer shelf. Zhuchko, V.E.; Ignatyuk, A.V.; 
Ostapenko, Y.B.; Smirenkin, G.N.; Soldatov, A.S.; Tsipenyuk, Y.M. 
(Institute of Physics Problems, USSR Academy of Sciences). JETP 
Lett. (USSR) (Engl. Transl.); 24: No. 5, 277-279(5 Sep 1976). 

It is established experimentally that the photofission of 7**U in 
the region of the isomer shelf is isotropic. This proves that the shelf 
in the cross section of the 7°*U photofission is due to spontaneous 
fission of the shape isomer, which corresponds to the ground state of 
the second well. 


36622 Fission of **‘Am and 2“*Am by photons of energy 50— 
1300 MeV. Vinogradov, Y.A.; Kasilov, V.I.; Lazareva, L.E.; Nedor- 
ezov, V.G.; Nikitina, N.V.; Parovik, N.M.; Ranyuk, Y.N.; Sorokin, 
P.V. (Institute of Nuclear Research, USSR Academy of Sciences). 
Sov. J. Nucl. Phys. (Engl. Transl.); 24: No. 4, 357-363(Oct 1976). 

The 300-MeV and 2-GeV linear electron accelerators at the 
Physico-technical Institute, Academy of Sciences, Ukrainian SSR, 
have been used to measure the yields of fragments from photofission 
for samples of 7*1Am, *4*Am, and ***U in bombardment by brems- 
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strahlung with various maximum energies E/sub y/ in the intervals 
50—300 and 300—1300 MeV. The relative fissilities of the nuclei 
have been obtained. Photofission cross-section curves calculated 
from the experimental data for **1Am and ***Am are compared with 
the total cross section for hadronic absorption of y rays by these 
nuclei in the energy range investigated. 


36623 Subcoulomb fission induced by Xe and Kr ions. Colom- 
bani, P.; Butler, P.A.; Lee, I.Y.; Cline, D.; Diamond, R.M.; Stephens, 
F.S.; Ward, D. (California Univ., Berkeley (USA). Lawrence Berke- 
ley Lab.). Phys. Lett., B; 65: No. 1, 39-42(25 Oct 1976). 

citation functions have been measured for fission of 7°*Th 
and **°Th induced by **Kr and '®Xe beams at energies around the 
Coulomb barrier. Fission events were detected in coincidence with 
the back-scattered —- The results suggest that Coulomb 
fission is occurrring in the Xe+ U reaction. 


36624 Study of the y-ray spectra emitted in formation of the 
spontaneously fissile isomer *°°U in the (n,y) reaction. Gangrskii, 
Y.P.; Laitay, A.; Markov, B.N. (Joint Institute for Nuclear Re- 
"o. Sov. J. Nucl. Phys. (Engl. Transl.); 24: No. 5, 460-463(Nov 


We have measured the spectra of rays emitted in formation 
of the spontaneously fissile isomer ***U in the (n,y) reaction. The 
experiments were carried out in the external beam of thermal neu- 
trons from a reactor. A Ge(Li) detector was used for detection of 
the y rays and a gas scintillation counter for detection of the fission 
fragments. The y rays were identified oy ees of delayed coinci- 
dences of + rays with fission fragments. The assignment of a number 
of Pha in the spectrum to transitions in the second potential well 
is discussed. 


36625 Search for positron activity of **Cf fission 
Borovoi, A.A.; Kopeikin, V.I.; Kheruvimov, A.N. (I. V. Kurchatov 
Atomic Energy Institute). Sov. J. Nucl. Phys. (Engl. Transl.); 24: No. 
5, 463-464(Nov 1976). 
A search has been a for positron activity of 4 fission 
ents in a single-crystal scintillation spectrometer. u 
of 3 x por n is obtained. =, 


NUCLEAR THEORY 


36626 Nucleon-meson transport calculations. Alsmiller, R.G. Jr. 

(Oak Ridge National Lab., Tenn. (USA)). pp 139-167 of In Spall- 

ation nuclear reactions and their applications. Shen, B.S.P.; Merker, 

M. (eds.) (Pennsylvania Univ., Philadelphia (USA)). Dordrecht, The 

Netherlands; D. Reidel (1976). 

From lear reactions and their applications to 
therapy; Philadelphia, USA (May 1975). 


A review of medium- and hi aged nucleon-meson trans- 
ige 


port calculations carried out at the National Laboratory 


in the past several years is presented. 


NUCLEAR STRUCTURE 
REFER ALSO TO CITATION(S) 36546, 36644 


36627 the angular-momentum dependence 
collective for even-even deformed nuclei. Karadzhov, D.; 
Mikhailov, I.N.; Nadzhakov, E.; Piperova, J. (Joint Institute for 
Nuclear Research). Sov. J. Nucl. Phys. (Engl. Transl.); 24: No. 5, 464- 
469(Nov 1976). 

A theoretical analysis of the matrix elements of tensor opera- 
tors taken between rotational states is given and numerical estimates 
of the nonadiabatic factors determining the spin di dence of the 
basic collective eters for even-even deformed nuclei are ob- 
tained. The results of the calculations show that pairing plays an 
important part in the deformability of rotating nuclei. 


36628 Phase transition in the rotational band of an excited state. 
Martynov, V.M.; Pavlichenkov, I.M. (I. V. Kurchatov Institute of 
Atomic Energy). Sov. J. Nucl. Phys. (Engl. Transl.); 24: No. 5, 469- 
473(Nov 1976). 

The phase transition from the superfluid state to the normal 
state is considered in the rotational band of even-even deformed 
nuclei, based on a lower excited state having a definite projection K 
of angular momentum along the symmetry axis of the nucleus. 
Superposition of phase transitions of the first and second kind takes 
place for small K. A phase transition of the second kind should be 
observed in the band with large K and the S-shaped dependence of 
the moment of inertia on the square of the rotation frequency should 
be absent. The new phenomenon is observed of an increase of the 
pairin awe a ted with an increase of the angular momentum due to 
an unllocking of the levels near the Fermi surface. Numerical 
calculations are made for the deformed nuclei of rare earth elements. 


36629 Hamiltonian of a system of N particles with separated 
collective motion. Ovcharenko, V.I. (Institute of Theoretical Physics, 
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Ukrainian Academy of Sciences). Sov. J. Nucl. Phys. (Engl. Transl.); 
24: No. 5, 483-490(Nov 1976). 

The kinetic-energy operator for the motion of a s of N 
nucleons about the center of mass is transformed to 3N—3 spatial 
variables, six of which are collective variables and characterize the 
shape, dimensions, and rotation of the system, and 3N—9 of which 
oe the orientation of three mutually orthogonal vectors in an (N— 

) -dimensional space. A factorized expression is obtained for the 
matrix of the metric tensor which enables us on the one hand to find 
the explicit dependence of the Hamiltonian on all new variables and 
of the representations of the groups SO (3) and O (N—1). 


36630 Relation between doorway states and the potential. 
Nemirovskii, P.E.; Manevich, L.G. (I. V. Kurchatov Institute of 
Atomic Energy). Sov. J. Nucl. Phys. (Engl. Transl.); 24: No. 5, 494- 
498(Nov 1976). 

In closed-shell nuclei and their bors the main role in the 
interactions of a neutron with the nucleus should be played by 
doorway states of small numbers of quasiparticles. In different 
energy ranges depending on the parity either three-quasiparticle or 
five-quasiparticle states can dominate; the latter are formed thro 
virtual three-quasiparticle states. In the present work we find 
mean width of the doorway states by equating the attachment 
coefficient obtained from a or from the optical model with 
that calculated by means of doorway states. From a different A 
proach, <I°/sup arrow-up//sub d/< is calculated by means of 
pair-correlation potential. The experimental data on the attachment 
coefficient enable us to determine this potential; specifically, if we 
take it in the form ué (r/sub i k/), then u is found to equal 400 
MeVxF*. Proceeding from the pairing potential, we obtain the 
of widths T’/sup arrow-up//sub d/ of the three-quasipar- 
ticle states. 


Y.V. (1. V. Kurchatov Atomic ieee Sov. J. Ni 


(Engl. Transl.); 24: No. 5, 1976). 

An analysis of experimental data on the nucleus *'K indicates 
that there is an effective enhancement of the weak NN interaction in 
the nuclear forces, which can be interpreted as a realization of the 
CVC hypothesis in the hadron-hadron weak interaction. After sub- 
tracting the enhancement effect, the phenomenological NN coupling 
constants are close to G/sub F/. 


36632 Effective shell-model interaction through second order for 
the sd shell. Vary, J.P.; Yang, S.N. (Ames Laboratory-ERDA and 
Department of Physics, Iowa State University, Ames, Iowa 50011). 
Phys. Rev., C; 15: No. 4, 1545-1557(Apr 1977). 

We evaluate the effective shell-model interaction v/sub eff/ 
for the sd shell, through second order as a function of an energy shift 
between valence and unoc. spied oscillator states. The 
Brueckner reaction matrix G for the Reid soft-core potential is 
obtained in a single-particle basis so the Pauli operator is treated 
exactly. In terms of second order in G, intermediate-state sums and 
the dependence of energy denominators on passive particles and 
holes are both treated with care. Significant on the 
intermediate-state spectrum is found for v/sub eff/ in both the T = 0 
and T = | components. An energy shift yielding a total gap of about 
49 MeV is found to yield A = 18 ee spectra in reasonable 
agreement with experiment in view of the expected role of 4p-2h 
intruder states. On the other hand, a comparison of the matrix 
elements of v/sub eff/ with those determined by Chung and Wil- 
denthal from spectra of A = 18 to 22 nuclei indicates a preference 
for a total gap between 35 and 40 MeV. These empirically deter- 
mined gaps may be com; with a total gap of about 30 MeV, 
motivated by a study of the self-consistent spectrum by 
Gambhir and M y. 


NUCLEAR MATTER 


36633 Critical charge for anomalous nuclei. Eletskii, V.L.; 

v, V.S. (Institute of Theoretical and Experimental Physics). 
J Lett. (USSR) (Engl. Transl.); 24: No. 4, 226-229(20 Aug 197 
The dependence of the critical charge on the density of 
nuclear matter and on the ratio Z/A is calculated. 


triev, V.F. (Nuclear Ph ysics Institute, Siberian Division, USSR 
of Sciences). Son J. Nucl. Phys. (Engl Transl); 24: No. 5, 


Academy 
477-483(Nov 1976). 

a condensation is investigated in a two-level system. It is 
shown thatthe presence of condensate in an infinite system leads 
to degeneracy of the ground state with respect to parity. Exact 

state remains exponentially small. 


ground state and the first excited 
optical potential. Troitskii, M.A. Son Nucl” 
(Engl. Transl.); 24: No. 5, 544-546(Nov 1976). 


sound, spin sound, 
isospin sound, and spin-isospin sound. Wong, C.Y.; Welton, T. 
Maruhn, J.A. (Oak Rid C15. National Laboratory, , Oak _— Tennes- 
see 37830). Phys. Rev., 


sound waves in which the total density varies with space and time, 
there are the spin souad waves in which the difference of the spin-up 
and the spin-down densities varies with space and time, the isospin 
sound waves in which the difference of neutron and proton densities 
varies with space and time, and finally, the spin-isospin sound waves 
in which the difference of the “parallel” spin and isospin densities 
and the “antiparallel” spin and isospin densities varies with space and 
time. It is found that for a zero-range interaction whose density 

is of the type ts(1 + P/sup B/) né (1: - r2)/6, the speeds 
of spin sound ae, isospin sound as and spin-isospin sound a, satisfy a2 
24+ as = 2a, With the 


Vautherin and Brink, we have in addition as the 


NUCLEAR REACTIONS AND SCATTERING 


36637 effects in nuclei in the hydrodynamic 
Khodel’, V.A. (I. V. Kurchatov Institute of Atomic 
ma Sov. J. Nucl. Phys. (Engl. Transl.); 24: No. 4, 367-372(Oct 
Anharmonic effects in the branch of excitations of a 
Fermi-liquid drop are considered. limiting transition to classical 
hydrodynamics is found. It exists when the orbital angular momenta 
L/sub i/ of the collective excitations are lar, —_ The situation of ihe 
classical conservation law for the volume of the system is analyzed 
in the quantum case. It is found that when the yp a 
collective oscillation is small compared with the 
single-particle frequencies, the results obtained on the basis of the 
————s ical scheme with a phonon-phonon Hamiltonian are 
po ny is shown that no new parameters are required to 
Fermi 


cscow Eng J. Ni ‘Nucl Phys. Phys. (Engl 


0. 5, 561-566(Nov 1976). 
‘rhe triangle graph describing elastic xA-scattering is consid- 
ered. The decomposition of the triangle graph amplitude over the t- 
channel invariant amplitudes is presented. It is shown that taking 
effects into account results in an energy dependence of the t- 
Pence! invariant amplitudes. The exact expression for the invariant 
pre ong is — > the approximate ones. The effect of this 
the polarization of the emitted particles is 


36639 Classical microscopic calculations of high-energy collisions 
of pot a ~ ions. Bodmer, A.R.; Panos, C.N. (Argonne National Labo- 

Argonne, Illinois 60439). Phys. Rev., C; 15: No. 4, 1342- 
1358¢Apr 1979. 1977). 


onrelativistic classical microscopic (equations of motion) 

calculations have been made for collisions between nuclei mostly 
with 50 nucleons each and for relative velocities of 0.5c and 0.8c¢ 
(nonrelativistic laboratory ener of 117 and 300 MeV/nucleon, 
respectively). The trajectories of all the nucleons are calculated with 
4 a= ces between all pairs of nucleons. The potentials are 

sums of attractive and repulsive Yukawa potentials of reasonable 
ranges and are adjusted to give reasonable binding and kinetic 
energies and to fit the NN cross section o-/sub v/ appropriate for the 
viscosity and thus for shock phenomena; o”/sub v. strongly empha- 
sizes transverse momentum transfers. Ensemble averages are taken 
over (10) initial distributions and care is taken to monitor the 
relatively minor effects of evaporation of the individual noninteract- 
ing nuclei. Central collisions g to small impact param- 
eters b (less than about a nuclear radius R) are “explosive” and seem 
fairly well equilibrated at maximum compression and subsequently. 
There is some similarity to — 
of about a mean is pation o 

the collisional collisional translational energy with associated large internal 
(to somewhat less than twice 
normal density), followed finally by an explosive the 
angular distributions are roughly isotropic for quite but show 


NUCLEAR PHYSICS 3755 
The screening of P-wave terms in the slow-pion optical 
potential by nuclear matter is analyzed. It is shown that the screen- 
ing of different terms is disparate and cannot be reduced to the 
Lorentz-Lorenz factor. 
density matrix form, we investigate the macroscopic description of 
the dynamics of the nuclear fluid involving the spin and isospin 
degrees of freedom, in conjunction with the presence of only central 
exchange interactions. The time-dependent Hartree-Fock equation 
can be cast into a set of conservation laws of the classical type 
coupling spin and isospin densities. With simple zero-range interac- 
tions, we obtain the normal modes of density propagations and the 
-pion 


some transverse peaking for very small b. For small b (approximate- 
ly-less-than0.5R) and for v = 0.5c, but not for 0.8c, we aot large 
fused residues with A 60. Transparency and nonequilibrium effects 
develop rapidly with increasing b and are somewhat more important 
for v = "0. 8c than for 0.5c. SFor b approximately-greater-than R 
(noncentral collisions) the nuclei retain much and for b approximate- 
ly-greater-than 1.5R most of their initial identity, suffering relatively 
little immedia immediate mass loss. 


36640 jung in the nuclear fireball model. Kapusta, J.I. 
(Lawrence Berkeley Laboratory, University of California, ace, 
California 94720). Phys. Rev. C; 15: No. 4, 1580-1582(Apr 1977). 
The recently proposed nuclear fireball model is used to 
calculate the low-energy MeV) brems- 
strahlung from relativistic heavy ion collisions. For low-energy 
photons with wavelen larger than nuclear dimensions and 
quencies smaller than the inverse collision time the bremsstrahlung is 
nearly independent of details of the collision process. The number of 
photons produced per collision depends strongly on the impact 
parameter. Production cross sections are generally strongly peaked 
in the forward direction with a broad hump in the backward 
direction, and appear to be large enough to be seen experimentally. 


36641 Multiple scattering aspects of the 7-nucleus Low equation. 
Miller, G.A. (Department of Physics, University of Meg oot 
Seattle, Washington 98195). Phys. Rev. Lett.; 38: No. 14, 753-756(4 
Apr 1977). 
The 7r-nucleus Low equation, under certain assumptions (im- 

licit in conventional multiple-scattering theory), is equivalent to a 
| ees equation. The propagator of this equation includes a factor of 
(z/Ho)? which vastly reduces off-shell scattering. As a result, the 
Kisslinger singularity is eliminated, and the size of the Lorentz— 
Lorentz effect and local-field corrections is reduced. 


NUCLEAR MOMENTS AND SPIN 
REFER ALSO TO CITATION(S) 36627, 36628 


RADIOACTIVE DECAY 


36642 (N—76-23973) Orbital electron capture by the ay 
Bambynek, W.; Behrens, H.; Chen, M.H.; Crasemann, B.; - 
trick, M.L. (Oregon Univ., Eugene (USA)). 1976. Contract NGR 8- 
003-036. 545p. (NASA-CR—147953). NTIS $13.00. 

Subm-Sponsored in Part by Arod. 

The theory of nuclear electron capture is reviewed in the 
light of current understanding of weak interactions. Experimental 
methods and results regarding capture probabilities, capture ratios, 
and EC/* ratios are summarized. Radiative electron capture is 
discussed, including both theory and experiment. Atomic wave 
function overlap and electron exchange effects are covered, as are 
atomic transitions that accompany nuclear electron capture. Tables 
are provided to assist the reader in determining quantities of interest 
for specific cases. (auth) 


SPONTANEOUS AND INDUCED FISSION 


36643 Consistent two-center model. Morozov, D.F. (Institute of 
Nuclear Physics, Electronics, and Automation of the Tomsk Poly- 
technic Institute). Sov. J. Nucl. Phys. (Engl. Transl.); 24: No. 4, 364- 
366(Oct 1976). ma 

A two-center oscillator potential is proposed, 
of which are found through the consistency of the nuclear shape, 
calculated by means of the wave functions, with the shape of a liquid 
drop. The potential is continuous at the boundary, and the depth of 
the potential well is the same for both fragments. The calculations 
are performed at one point of the a, repo space of the shape 
parameters for asymmetric fission of 7**U into two spheroids. 


NUCLEAR MODELS 
REFER ALSO TO CITATION(S) 36627, 36643 


36644 Rotational-state energies of a-cluster nuclei in the Brink 
model with wave functions of exponential asymptotic behavior. Kin- 
chakov, V.S. (Khabarovsk Polytechnic Institute). Sov. J. Nucl. Phys. 
(Engl. Transl.); 24: No. 5, 473-477(Nov 1976). 
semiempirical-factorization approximation [E. V. Inopin 

et al., Izv. Akad. Nauk SSSR, Ser. Fiz. 39, 55 (1975)] with elimina- 
tion of the center-of-mass motion of the ‘He nucleus is proved by 
expanding one-particle wave functions with exponential asymptotic 
behavior m Gaussian functions. In this approximation expressions are 
obtained for the energies of rotational states of a-cluster nuclei in the 
Brink model with wave functions having realistic asymptotic behav- 
ior. It is shown by direct calculation that the rotational-state ener: 
= close to those obtained earlier in the Gaussian approximation. 

The parameters of the wave functions found in variational calcula- 
tions of rotational-state energies agree with those obtained 
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analysis of electron-scattering form factors. It is shown that 
allowance for the exponential asymptotic behavior of the one-parti- 
cle functions leads to an effective polarization of the a-clusters. 


RADIATION AND SHIELDING PHYSICS 


RADIATION PHYSICS 
REFER ALSO TO CITATION(S) 35690 


36645 (AD-A—027829) Doppler effect in a reflected from the 

ionization cloud of a beam of electrons propagating in a stationary gas. 

Technical report. Cawley, R. (Naval Surface V Lay Center, Silver 

pm Ba Md. (USA)). 1 May 1976. 14p. (NSWC/WOL/TR—76-53). 


The “question of whether light reflected from the trailing 
surface of a cloud caused by beam 
propagating, e.g. relativistically, in a stationary gas, shows a 
shift appropriate to the speed of the disturbance is examined. (GRA) 


36646 High altitude atmospheric radiation 
transport calculations. Final report. Eamon, J.C. (Kaman Sciences 
Corp., Colorado Springs, Colo. Dae Aug 1976. Contract 
F29601-76-C-0058. 160p. NTIS $6.7 

This report contains the aaah of MORSAIR code Monte 
Carlo calculations of neutron and secondary gamma transport in a 
real two-dimensional variable density atmosphere. These data were 
generated so that an assessment could be made of the adequacy of 
mass integral scaling of uniform air calculations in defining radiation 
environments in the atmosphere. Unclassified fission and thermonu- 
clear source spectra were used in the calculations at source altitudes 
from 5 to 80 kilometers. Silicon and tissue doses as well as the total 
(GRAD were calculated for both neutrons and secondary gammas. 


36647 Electron beam damage at low temperatures. Ramamurti, 
K.; Crewe, A.V.; Isaacson, M.S. (Univ. of Chicago). pp 554-555 of 
In ’ Thirty-fourth "annual meeting, Electron Microscopy Society of 
America. Bailey, G.W. (ed.). fae Rouge, LA; Claitor’s Publishing 


Div. (1976). 

From 34. Electron Microscopy Society of America annual 
meeting; Miami Beach, Florida, United States of America (USA) (9 
Aug 1976) 

See CONF-760803—. 


The implications of specimen cooling to reduce radiation 
damage are discussed in the light of low temperature measurements 


that have been made. (GHT) 
36648 Coherent bremsstrahlung of electrons in thin diamond 
crystals. Gorbenko, V.G.; Zhebrovskii, Y.V.; Kovalenko, N.A.; Ko- 
lesnikov, L.Y.; Miroshnichenko, EL; Rubashkin, A.L.; Shalatskii, 
S.V. (Physico-Technical Institute, Academy of Sciences, Ukrainian 
ot Sov. J. Nucl. Phys. (Engl. Transl.); Ma No. 5, 503-505(Nov 
1 

We discuss the results of an experimental study of coherent 
bremsstrahlung of electrons in thin diamond crystals in the 2-GeV 
linear accelerator. The choice of optimal orientation of the target in 
combination with strong collimation of the photons from a single 
crystal of thickness 80 p has permitted the degree of polarization of 
the y rays to be increased to 92% with a 15% seer meses of 
the spectrum. 


SHIELDING CALCULATIONS AND EXPERIMENTS 
REFER ALSO TO CITATION(S) 36856 


NEUTRON INTERACTIONS WITH MATTER 
REFER ALSO TO CITATION(S) 34603, 34906, 36646 


py (CEA-R—4778) Transport theory. Third cycle course. 2 
in reactor P. (CEA Centre 
Et Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Dept. 
de Physique des Reacteurs et de Mathematiques Appliquees). Sep 
1976. 51p. (In French). NTIS (US Sales Only). 
various quantities used in the theory are defined; starting 
from fundamental property of neutron t rt, the integro-differ- 
ential form of the transport equation is established with its associated 
boundary conditions, and then the integral form. The second part is 
devoted to the fundamental theorems of the theory; to begin with, 
the ee theorem is considered; a number of exam 4 is also 
ye illustrating the facility with which it can be appl to practi- 
cal cases; finally the complementarity theorem is t with; from 
this theorem one then derives naturally a third, less known, form of 
the transport equation; from this version of the equation a —_ 
rapidly converging analytical method of solution is obtained; it has 
been the subject of several researches during the last few years. 
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36650 (LA-—6486-MS) MINX: a multigroup interpretation of 

nuclear X-sections from ENDF/B. Weisbin, C.R.; ae rae Mac- 

Farlane, R.E.; oy ry LaBauve, R.J.; Hendricks, J S.; 

J.E.; Kidman, R B. (Los Alamos Scientific Lab., N.Mex. (USA)). 
1976. Contract W-7405-ENG-36. 113p. (ENDF—237). Dep. 


S $5.50. 

group averaged infinitely dilute cross 
sections, self-shielding factors, and group-to-group transfer matrices 
pe ENDF/B-IV data. Its primary purpose is to generate pseudo- 
ition independent multigroup libraries in the standard 
occ C-III interface formats for use in the design and analysis of 
nuclear systems. MINX incorporates and improves upon the reso- 
nance capabilities of existing codes such as ETOX and ENDRUN 
and the high-Legendre-order transfer matrices of ETOG and SU- 
PERTOG. Group structure, Legendre order, weight function, tem- 
perature, dilutions, and processing tolerances are all under user 
control. Paging and variable dimensioning allow very large —_ 
lems to be run. Both CDC and IBM versions of MINX are avai q 
Slowing-down distances and times of 0.1- to 14-MeV neu- 
materials. Nellis, W.J. (Lawrence Livermore 
Laboratory, University of California, Livermore, California 94550). 

Am. J. Phys.; 45: No. 5, 443-446(May 1977). 

The slowing-down distances and times of fast neutrons are 
calculated by extending the early work of Fermi to the case in which 
the neutron mean free path is energy dependent. This calculation is 
essentially a one-particle Monte Carlo treatment in which each path 
length is a mean free path and the neutron is always scattered 
through a scattering angle 0, such that cos?= <cos@<, the average 
of cos@ in the laboratory system. The average results derived by this 
analytic method are shown to be in reasonable agreement with a 
detailed Monte Carlo computer calculation of the moderation of a 1- 
MeV neutron down to 40 eV in pure hydrogen. These calculations 
illustrate the Monte Carlo method and the broad spread in time and 
energy of the neutron flux resulting from an instantaneous point 
source in hydrogen. The results also graphically illustrate the _— 
penetrating distances of 14-MeV neutrons compared to 1-Me 
trons in hydrogenous materials. Pedagogic, computer-oriented uses 
of this material are suggested. 


MEDICAL PHYSICS 


RADIATION SOURCE CALIBRATION AND 
STANDARDIZATION 


36652 Monitoring of high dose-rate electron beams from a 35 
MeV —— accelerator. Takeshita, K.; Sunayashiki, T.; Takeoka, S.; 
Kato, K. (Hiroshima Univ.). pp 100-104 -f In of the 
Hiroshima University. Hiroshima; Research Inst. for Nuclear Medi- 
cine and Biolo; Yee (In Japanese) 

A me late ionization chamber with an effective volume 
of 3.5 cm phi x 0.3 cm was made for monitoring high dose-rates and 
massive doses of high energy electrons from a linear accelerator 
(NEC-Varian). This chamber was available to monitor absorbed 
doses of irradiated materials at the peak depth in a water phantom, 
up to 150 krad, calibrating the electrometer readings by a Fricke and 
a ferrous-cupric dosimeter. With a thermoluminescent dosimeter 
attached to the exposed samples in water, a Radocon dosimeter at 
the side of the phantom outside the beam to measure side scatter, and 
measure bremsstrahlen, the chamber showed the best linearity with 
the Fe—Cu dosimeter at all three locations. 


DOSIMETRY 
REFER ALSO TO CITATION(S) 36646 


SOLID STATE PHYSICS 


36653 Simulation of three dimensional defect images in 
sion electron microscopy. Cooper, W.D.; Hart 
(Univ. of Florida, Gainesville). ut youll 
annual meeting, Electron Mi 
G.W. Baton LA; Publishing Div. 197 
From 34. Electron Microscopy Society of America annual 
pene eee Beach, Florida, United States of America (USA) (9 
1 
See CONF-760803—. 
pret electron microscope images of lattice defects is 
types to be simulated. (GHT) 


Ridge National Lab., TN). pp 474-475 of In Thirty-fourth annual 


Electron Microscopy Society of America. Bailey, G.W. 

(Bion Rouge, LA; Claitor’s Publishing Div. “0970. 
From 34. Electron Microsco; py Society of America annual 
Beach, Florida, United States of (USA) (9 

CONF-760803—. 

A numerical scheme is described by which half-tone simulat- 
ed images of dislocation loops can be constructed with efficient use 
of computer time and without special photographic handling. (GHT) 


36655 Absolute structure determination using electron micros- 

copy. Van der Biest, O. (Univ. of California, Berkeley). pp 484-485 of 

In Thirty-fourth annual meeting, Electron rend Society of 

Dea G.W. (ed.). Baton Rouge, LA; Claitor’s Publishing 
iV 

From 34. Electron Microscopy Society of America annual 
remy, > em Beach, Florida, United States of America (USA) (9 

ug 

See CONF-760803—. 

When the s y Operations, which constitute the space 
group of a structure, do not include an inversion or a reflection 
operation, then the structure can exist in two forms, a right-handed 
and a left-handed one, called enantiomorphs. The presence of the 
two enantiomorphs coexisting within a sample can be verified in the 
electron microscope by imaging in dark field in a multi-beam orien- 
tation, with the electron beam parallel with a zone axis, along which 
the crystal does not show a center of symmetry in ae me It is 
shown that it is possible to determine uniquely the configuration of 


dispersion relation, surfaces of 

energy bands in solids. Dalven, R. (Univ. of 

California, Berl Berkeley). Am. J. Phys.; 44: No. 3, 248-250(Mar 1976). 

This paper exhibits the relationship, for free electrons in two 

dimensions, between the dispersion relation epsilon = epsilon(k) = 

(Dirac constant?/2m) (k?/sub x/ + k*/sub y/), the contours of 

constant energy, and energy band structures in various directions: It 

has been found that these results, while well known, are not usually 
interconnected and presented together. 6 figures. 


36657 Phonon-assisted hopping due to interaction with both 
acoustical and phonons. Gorham-Bergeron, E.; Emin, D. 
Sandia Laboratories, Albuquerque, New Mexico 87115). Phys. Rev., 
B; 15: No. 8, 3667-3680(15 Apr 1977). 

Previous calculations of the nonadiabatic phonon-assisted 
jump rate have included electron coupling to either optical or 
acoustical phonons. Such calculations have yielded expressions for 
the jump rate which are essentially identical in the high-temperature 
(T approximately-greater-than T/sub Debye/) aga, in which the 
lattice motion can be treated classically, but which differ qualitative- 


ly from one another in the complementary low-temperature (T very- 
much-less-than T/sub Debye/) regime. In this article we have ex- 
tended the calculations to include coupling of the electron to both 
phonon modes. The theory is not limited by temperature or by the 
stren, of the electron-phonon coupling. Results are obtained 


which exhibit the essential characteristics of the jump rate for 
numerous values of the relative coupling of the electron to the 
optical and acoustical modes. It is found that when the electron’s 
coupling to acoustical modes is comparable to or stronger than its 
coupling to optical phonon modes and when the difference in energy 
berween the and initial electronic state, A, is of the same order 
as hw/sub Debye/, the jump rate is qualitatively similar to that 
obtained when only the coupling to acoustic phonons is included. 
For instance, in the strong-coupling (small-polaron) situation the 
jump rate exhibits a high-temperature activated form above some 
fraction of the Debye temperature (typically T/sub Debye//?). 
However, below this temperture its temperature d lence. de- 
creases ly, exhibiting a nonactivated behavior. Finally in the 
limit of s tly low temperatures the jump rate is found to be 
— the product of the acoustic-phonon jump rate (electrons 
— ling to acoustical modes only) and an additional factor related 

a” binding of the electron due to its coupling with optical 


Quasispin model itinerant magnetism: 

theory. Liu, S.H. (1 of Physics, University of California, 
Berkeley, i 720). Phys Reyv., B; 15: No. 9, 4281-4287(1 
May 1977). 


The high-temperature properties of itinerant magnetic sys- 
tems are examined by using the coherent-potential approximation. 
We assume a local moment on each atom so that at elevated 
temperatures there is a number of reversed spins. The coherent 
potential is solved, and from that the moment on each atom is 
determined self-consistently. It is found that when the condition for 
ferromagnetic ordering is satisfied, the local moments persist even 
above the critical temperature. Conversely, if local moments do not 
exist at high temperatures, the system can at most condense into a 
spin-density-wave state. Furthermore, spin-flip scatterings of the 
conduction electrons from the local moments give rise to additional 
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correlation not treated in the coherent-potential 
energy of the 
the theories of 


correlation energy is an important part of the coupli 
local moments. The relations between our work and 
Friedel, Hubbard, and others are discussed. 


36659 Directional phase instability on a cubic compressible lat- 
tice near a second-order phase transition with a three-component order 
parameter. Murata, K.K. (Sandia Laboratories, Albuquerque, New 
Mexico 87115). Phys. Rev. B; 15: No. 9, 4328-4335(1 May 1977). 
We have examined the question of whether a second-order 

phase transition can occur in a normal manner for an = 3 compo- 
nent order parameter on a compressible cubic lattice, for which the 
perovskites are an example. For the general third-order strain cou- 
pling, the strain-mediated quartic interactions of the order parameter 
are » Aw’ to be controlled by three exponents a/sub I/, a2/sub I/, 
and a'2/sub I/ obtained on the incompressible lattice. Since the 
ific-heat exponent a/sub I/ <0 for n = 3 ind = 3 dimensions, 

e component of the strain-mediated interactions controlled by a/ 
sub I/ does not have the microscopic directional instability discussed 
by Bergman and Halperin and by de Moura, Lubensky, Imry, and 
Aharony for the Ising model on an elastically nonisotropic lattice. 
The expansion in € = 4 - d to O (€?) indicates that a2/sub I/ and 
a'2/sub I/ are positive at d = 3. The twenty components of the 
interaction controlled basically by a2/sub I/ or a’2/sub I/ will thus 
exhibit the instability and, contrary to the conjecture of de Moura et 
al., will prevent the cubic or Heisenberg fixed points or the fourteen 
= Fisher-renormalized versions thereof from being reached. 
tability is not restored if the host lattice is taken to be elastically 
isotropic but is restored if the strain couples only to the scalar 
roduct of order-parameter fields. Otherwise, it appears that the n = 
compressible cubic phase transition cannot be simply second order. 


36660 Griffiths singularity in finite macroscopically large dilute 
Ising models. Imry, Y. (Department of Physics, Brookhaven Nation- 
al Laboratory, Upton, New York, 11973). Phys. Rev., B; 15: No. 9, 
4448-4450(1 May 1977). 

It is argued that the Griffiths singularity which has been 
proven to exist in dilute a is an artifact of the thermody- 
namic limit procedure. For finite macroscopically large samples, the 
behavior will be regular in most experimental samples while minute 
sample-dependent corrections, whose observability is uncertain, may 
appear in an exceedingly small fraction of the real samples. The 
Griffiths singularity may at most = by averaging these effects 
over an extremely large set of samples. 


SUPERCONDUCTIVITY 
REFER ALSO TO CITATION(S) 35647 


36661 (AD-A—029403) Bibliography of soviet developments in 
superconductivity, January 1975—June 1976. Kourilo, J.; Hibben, 
S.G. (Informatics, Inc., Rockville, Md. (USA)). 31 Aug 1976. Con- 
tract MDA903-76-C-0099. 87p. NTIS $5.00. 

This is a bibliography of recent Soviet-bloc publications on 
the subject of superconductivity, covering the period of January, 
1975, through June, 1976. The citations are taken from open-source 
a received at the Informatics library during this interval. 
aut 


36662 Multiphoton absorption in thin superconducting films. 
Genkin, V.M. (Radiophysics Research Institute). Sov. Phys. - JETP 
(Engl. Transl.); 43: No. 6, 1210-1214(Jun 1976). 

Multiphoton absorption following specular or diffuse reflec- 
tion of electrons from the surface of a thin superconducting film is 
considered. The film is assumed to be sufficiently pure: wotauvery- 
much-greater-thanl, where wo is the field frequency and tau is the 
electron mean free time. Only the effect of the wave electric field on 
the electrons is taken into account, a procedure permissible for thin 
films. In a first approximation with respect to (wotau)~! multiphoton 
absorption is found to be possible only in the superconducting state. 
It is shown that in the case of specular reflection from the boundary 
the probability of n-photon absorption, with nvery-much-greater- 
than, is primarily determined by the amplitude for the backscatter- 
ing of the electrons by the impurity. In the case of diffuse reflection 
the absorption probability is expressed in terms of the transport time 
between collisions. 


GENERAL THEORY 
36663 Spin injection and polarization of excitations and nuclei in 
superconductors. Aronov, A.G. (Leningrad Institute of Nuclear 
Physics, USSR Academy of Sciences). Sov. Phys. - JETP (Engl. 
Transl.); 44: No. 1, 193-196(Jul 1976). 

A spin density flux that leads to polarization of excitations 
and nuclei in a superconductor arises when a current is passed 
through a ferromagnet—superconductor tunnel junction. The sta- 
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tionary states produced by spin jnjection and the paramagnetic 
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resonance with the excitations in the absence of an external field are 
investigated. It is shown that the plots of the degree of polarization 
of the nuclei and of the intensity of the ESR signal against the 
current reveal the presence of hysteresis. 


36664 Dielectric and superconducting phase transitions in intrin- 
sic semimetals. Gabovich, A.M.; Pashitskii, E.A.; Shpigel’, A.S. 
(Institute of Metal Physics, Academy of Sciences of the Ukrainian 
SSR, Kiev). Sov. Phys. - Solid State (Engl. Transl.); 18: No. 11, 1911- 
1916(Nov 1976). 

It is shown that in an isotropic intrinsic semimetal the dielec- 
tric phase can be stabilized by single-particle interband transitions 
produced by the Coulomb and electron—phonon interactions, irre- 
spective of the sign of the electron—hole interaction. The supercon- 
ducting transition in a semimetal is investigated and it is shown that 
superconductivity is possible either in the absence of a dielectric gap 
or in its presence if the binding energy of a Cooper pair is larger 
than the band gap. 


36665 Theory of nonequilibrium properties of weakly illuminated 
superconductors. Elesin, V.F.; Kondrashov, V.E.; Sklyarov, Y.M. 
(Engineering Physics Institute, Moscow). Sov. Phys. - Solid State 
(Engl. Transl); 18: No. 11, 1975-1978(Nov 1976). 
The solution of the Eliashberg transport equation is obtained 
which determines the distribution function of nonequilibrium quasi- 
icles in a superconductor illuminated with low-intensity light. 
distribution function is used to show that nonequilibrium super- 
conductors are diamagnetic and stable with respect to the transition 
to an inhomogeneous state. 


ACOUSTIC, ELECTRIC, MAGNETIC, OPTICAL, AND 
THERMAL PHENOMENA 


REFER ALSO TO CITATION(S) 35668, 35670, 35678, 35680, 
35681, 35682, 35697, 35699, 35719, 35726 


36666 Dynamic properties of short superconducting filaments. 
Golub, A.A. (Institute of Applied Physics, Moldavian Academy of 
a Sov. Phys. - JETP (Engl. Transl.); 44: No. 1, 178-181(Jul 

The dynamic ies of short superconducting junctions 
are investigated on the basis of the kinetic equations of superconduc- 
tivity theory. Superconductors with a high concentration of non- 
magnetic impurities are considered. The decrease of the effective 
normal resistance due to the finite relaxation rate of the order 
parameter is calculated for such superconductors. 


36667 Thermoelectric effect in superconductors with low concen- 
trations of magnetic impurity. Kon, L.Z.; Nika, Y.N. (Institute of 
Applied Physics, Academy of Sciences of the Moldavian SSR, 
Kishinev). Sov. Phys. - Solid State (Engl. Transl.); 18: No. 11, 2022- 


2025(Nov 1976). 

A ical inv is made of the thermoelectric 
effect in uctors with low concentrations of a magnetic 
impurity. Kondo approximation is used and allowance is made 
for the nonanalytic dependence of the density of electron states on 
the impurity concentration in the vicinity of the energy gap. It is 
shown that the coefficient eta/sub 7 eine the thermoelectric 
effect is much ee A nigel metal when the inequalities 
(4/T)(tau/sub and (tau/sub s/A)~?/ 

very-much-less-than! are satisfied (A is the order parameter of the 
superconductor and tau/sub s/ is the relaxation time related to the 
exchange interaction of electrons with magnetic centers). 


36668 penetration depth in superconductors with 
magnetic impurities. Thomasson, J.W.; Ginsberg, D.M. (Department 
of Physics and Materials Research Laboratory, University of Illinois 
at ane Urbana, Illinois 61801). Phys. Rev., B; 15: No. 
9, 4270-4271(1 May 1977). 


having local excited states within the energy gap according to 
Shiba’s theory. The penetration depth is presented as a function of 
the normal-state conductivity o/sub n/, the temperature T, the 


36669 Approach to in infinite quantum systems. 
eS Se . pp 55-60 of In V Brazilian symposium 
on 5) physics. Vol. 1. Ferreira, E. (ed.). New York; 


3758 

calculated for superconductors containing magnetic impurities and 
the pure host metal, and Shiba’s parameter € (the normalized 
position in the energy gap of the excited state associated with a 
single magnetic-impurity atom). 
THEORETICAL PHYSICS 
GENERAL AND MISCELLANEOUS 
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From 5. on theoretical ics; Rio de Janeiro, 
Brazil (7 Jan 1974). — 
te ergodic theory of infinite 
lems its in quantum 
pe ede oy in analogy with previous work for ergodic theory of finite 
are described. Since, however, this theory is not 
yet highly developed, only a few comments can be made. 5 refer. 


CLASSICAL AND QUANTUM MECHANICS 
REFER ALSO TO CITATION(S) 36564 


36670 Exact results on the structure of matter. Thirring, W. 
(Univ., jum on theoreti- 
cal physics. Vol. 1. Ferreira, E. (ed.). New York; Halsted Press 


(1975). 

oe o jum on theoretical physics; Rio de Janeiro, 
Brazil (7 Jan 1974). - 

CONF-740141—P1. 

Considering matter to be systems described by a given Hamil- 
tonian, it is asked deduced this Hamil- 
tonian. Treated quantum mechanically this function is expected to 
give a good description (approximately 1 percent accuracy) of 
atoms, molecules, , and cosmic bodies: the nonrelativis- 


A criterion for reducibility equation. 
Sudarshan, E.C.G.; Khalil, M.A.K.; Hurley, W.J. (Center for Parti- 
cle t of Ph University of Texas at Austin, 


Theory, ysics, 
Cae Texas 78712). J. Math. Phys. (N.Y.); 18: No. 5, 855-857(May 


In general w 
form (-il'xpartial+m) f (x) =0, that transforms covariantly under 
some representation AyieldsT (A) of SL(2,C), it is saatielal to 
determine whether or not the equation is irreducible or to avoid 
ending up a equation; if T (A) 

uci resentations. sim st 
equation is irreducible. It is shown that if Ap have any invariant 
subspace at all, then that subspace must be a representation space of 
some combination of SL(2,C) representations in T (A). Knowing this 
it is shown that a wave equation is reducible if and only if there 
exists some idempotent projector P such that (1-P) [oP=0 other 
than P=O or I. A method for constructing all possible admissable 
P’s is given. A le of the technique is given. A simple 
example of the technique is given. 


RELATIVITY AND GRAVITATION 
REFER ALSO TO CITATION(S) 36393 


36672 Unified geometric theory of gravity and supergravity. 
a S.W.; Mansouri, F. (Physics Department, Yale Univer- 
sity, New Haven, "Connecticut 06520). Phys. Rev. Lett.; 38: No. 14, 
1977). 


ay eau The action for these theories out of 


the components of the curvature tensor for bundle spaces with four- 
dimensional Lorentz base manifold and a groups Sp(4) for 
gravity and O Sp(1,4) for apes. requirement of invar- 

iance under reflections, local Lorentz transformations, and general 
sures the existence of local supersymmetry in supergravity. 


ACOUSTICS 


36673 Detection of a tone burst in continuous- and gated-noise 
C.C.; Green, D.M.; Hafter, E.R.; Burkhardt, S. (Harvard University, 
Cambrid, e, Massachusetts 02138) J. Acoust. Soc. Am.; 61: No. 5, 
1298-1 y 1977). 

Gated-noise maskers produce more 
than do continuous-noise maskers. The difference 


36674 Light scattering from micron-size fibers. Birkhoff, 3 
Ashley, J.C.; Hubbell, H.H. Jr.; Emerson, L.C. (Oak Ridge National 
Laboratory, Health Physics Division, Oak Ridge, Tennessee 37830). 
J. Opt. Soc. Am.; 67: No. 4, 564-56%Apr 1977). 


Exact theoretical for scattering of incident 


surements on aluminized fibers (diameters 0.9—2.2 um) 
a He-Ne laser. The i 


ed values gave a sensitive = gg oe for determinin 
ducible within +- 3%—5%. These radii poe 4 with rai, repro 


Fraunhofer diffraction at normal incidence within +- 10%—15%. 


relations complex reflectivities. Smith, 
National Laboratory, Argonne, Illinois 60439). J. 
Opt. ‘Soc. Am.; 67: No. 4, 570-572(Apr 1977). 

A simplified derivation of the relations connecting 
vacuum-matter interface is presented. The non-Kramers-Kronig 
form of the expression for reflectivity in terms of phase is shown to 
be a consequence of the fact that amplitudes are determined only up 
to a multiplicative constant by the phase. The phase, however, is 
uniquely determined by the amplitude. 


STATISTICAL PHYSICS AND THERMODYNAMICS 
36676 Energie und Einfuehrung in die Thermo- 


dynamik. (Energy and entropy. An introduction to thermodynamics). 
Falk, G. (Karlsruhe Univ. (TED (Germany, Inet feor Didaksit 
der —s Ruppel, W. (Karlsruhe U: (Germany, F.R.). 
Inst. fuer Angewandte Physik). Berlin: 422p. (In 


prises the following chapters: 1) energy and its 
importance, 2) forms of energy, 3) system, state and process, 4) 


per, K.A yy Physics, University ylvania, 
Astrophys. J; 212: No. 3, 859-872(15 Mar 1977). 

Exact formulae for the thermodynamic variables of an arbi- 
trarily degenerate and relativistic ideal Fermi gas are applied to the 
adiabatic expansion of an ideal Fermi gas from extreme relativistic 
down to nonrelativistic a. Approximations to the Fermi 
integrals are developed for degeneracy parameter eta=/kT ~ | and 
used to calculate the rate of electron capture on free nucleons and 
the neutrino energy losses: the loss rates we obtain are as much as 8 
times greater than those previously calculated and employed in 
current stellar collapse calculations. A neutral mixture of equal 
numbers of ideal fermions and antifermions is studied. The adiabatic 

i of such neutral matter is followed, showing elevated 
temperature when kT <mc?. 


36678 
tivistic quantum field theory: n-point 
McCoy, B.M.; Tracy, C.A.; Wu, T.T. (Institute for Theoretical 
Ph: State’ University of New York, Stony Brook, New York 
11794). Phys. Rev. Lett.; 38: No. 15, 793-796(11 ) he 1977). 

For both T < T/sub c/ and T < T/sub c/, we exact 


for the n-spin correlation function of the tw ion- 
al = age suitable for studying large separations between spins. 
In particular, the scaling limit of these correlation functions can be 


relativistic quantum field 


ELECTRICITY AND MAGNETISM 


36679 Electrostatic force between a 
Angeles). Pure A 113: 
re App’ 

The force between a charged conducting sphere and an 
uncharged dielectric sphere is computed and given in terms of & 
force coefficient which depends on the relative caper y | of the two 
spheres and the dielectric constants of the spheres and the medium. 
A ximate solutions for the force between a charged conducting 

and a charged dielectric sphere are presented. The applica- 

atmospheric aerosol particles by water droplets is discussed. 


MATHEMATICAL PHYSICS 


285-322 of In V Brazilian symposium on theoretical physics. Vol 
ee ry New York; Halsted Press (1975). 

From 5. symposium on theoretical physics; Rio de Janeiro, 
Brazil Jan 1974). 

CONF-740141—P1. 

A summary is given of the main facts and fictions on scale 
invariance and scaling adding some details not reported previously. 
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tric response function for Al. Fitting the angular positions of ob- 
The role of surface plasmon excitation in the scattering of light from 
cylinders is discussed briefly. 

tic treatment of electricity and gravitation should be a useful ap- 

proximation in most circumstances. 24 references. (JFP) 

erman). 
189 figs. 

| 

a to increase at short signal durations with a 

maximum difference at about 1000 Hz. The size of the effect is 

—, small, 1—3 dB, reaching a maximum of 4—7 dB for 1000 a 

at 10 msec and high masker levels. 
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i and short distance) behavior related to i 
Asymptotic (long ) vior 


FUSION ENERGY 


PLASMA RESEARCH 


PLASMA CONFINEMENT AND HEATING 


36681 (CONF-760935—P4, pp 1153-1160) 
for fusion. Purcell, J.R. ( Atomic 


magnets 
topical the technology of 
rom 2. i ing on tec! contro! 

nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

In Technology of controlled nuclear fusion. Volume IV. 

Fusion reactor concepts that utilize magnetic confinement are 
generally envisioned as requiring super ucting magnets. For 
example, mirror machines will require very high field steady state 
magnets. Toroidal devices will utilize large steady state coils that 
may have to tolerate pulsed fields. In ition, tokamaks employ 
ohmic heating coils that must handle large amounts of pulsed 
energy. Theta pinch reactors require large inductive energy storage 
systems. This paper discusses some of these applications in 
context of today’s superconducting technology as well as key R and 
D needs of special interest for fusion magnet technology. 


36682 (CONF-760935—P4, pp 1161-1172) Plasma heating. 
Callen, J.D. (Oak Ridge National Lab., TN). 1976. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Walkhagen, United States of America 
(USA) (21 Sep 1976). 

In Technology of controlled nuclear fusion. Volume IV. 

There have been significant developments in supplementary 

lasma heating systems over the past few years. Neutral beam 
ting has evolved from a new concept to a proven technique. 
Various types of rf heating have been tested. The present technologi- 
cal and experimental status of auxiliary heating techniques in toka- 
maks, mirrors, and pinches is reviewed. The possibility that these 
techniques can be extrapolated to fusion reactors is examined. 


36683 Similarity solution of thermonuclear burn wave with elec- 
tron and a-conductivities. Gus'kov, S.Yu.; Krokhin, O.N.; Rozanov, 
V.B. (AN SSSR, Moscow. Fizicheskij Inst.). Nucl. Fusion; 16: No. 6, 
957-962(1976). 

The process of non-uniform laser-driven DT plasma burning 
caused by the thermonuclear burn wave produced and pro ting 
in plasma is investigated theoretically. The energy condor rom the 
burning plasma region to the remaining cold portion is assumed to be 
realized either by a-particles or by free electrons. A similarity 
solution of this problem has been obtained and, deriving from this 
solution, the conditions for “firing-up” non-uniform thermonuclear 
targets are defined. 


Superconducting 
Co., San Diego, 


36684 Turbulent heating of a large toroidal plasma. Hirose, A.; 
Piekaar, H.W.; Skarsgard, H.M. (Saskatchewan Univ., Saskatoon 
(Canada). t. of Physics). Nucl. Fusion; 16: No. 6, 963-969(1976). 
Consideration is given to some of the scaling problems in- 
volved in the application of turbulent heating to much larger toroi- 
dal systems than those employed up to now. Single-pulse heating is 
studied in a model in which the time variation of the skin depth is 
allowed for and energy transport from the skin to the interior of the 
sg maintains the poloidal beta factor, Bp, at a constant value. 
ith the total heating current limited to a value Isub(m) (for a safety 
factor q<1), the ion acoustic instability can be generated only as 
long as the skin depth delta satisfies the condition delta<Isub(m)/ 
(necsub(s)27ra) where n is the plasma density, csub(s) the ion sound 
speed and a is the minor radius. Consequently, ing on the 
efficiency of the energy transport, it is not certain that single-pulse 
heating can raise the plasma temperature to that required for ignition 
of a fusion reactor, and some form of multiple-pulse heating may be 
required. 


36685 Laser heating of magnetized plasmas. Kristiansen, M.; 
Hagler, M.O. (Texas Tech Univ., Lubbock (USA). Plasma Lab.). 
Nucl. Fusion; 16: No. 6, 999-1034(1976). 

Current research on laser interaction with 
magnetized plasmas is summarized. Special attention is given to laser 
beam guiding in plasma density minima, to plasma heating and to 
investigations of -produced plasmas in — magnetic fields. 
The basic theoretical and experimental background and research are 
discussed. Reactor studies based on laser heated plasma systems are 
reviewed. Some areas of possible future research are mentioned. 


36686 Staged heating of linear magnetically confined plasmas 
using laser irradiation and magnetic 


compression. Steinhauer, L.C. 
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arg eae Sciences Northwest, Bellevue, Washington, USA). 
‘ucl. Fusion; 16: No. 6, 1037-1040(1976). 
Letter-to-the-editor. 


36687 Shock-wave production of a non-ideal plasma. Fortov, 
V.E.; Leont’ev, A.A.; Dremin, A.N.; Gryaznov, V.K. (Division of 
Institute of Chemical Physics, USSR Academy of Sciences). Sov. 


parameters of 
compared with theoretical models. 


36688 Anomalous resistance in high-frequency heating of toka- 
mak plasma. Parail, V.V. (I. V. Kurchatov Institute of Atomic 
Energy). JETP Lett. (USSR) (Engl. Transl.); 24: No. 4, 175-177(20 
Aug 1976). 

It is shown that induced scattering of electromagnetic waves 
by ions in a plasma with a longitudinal current can lead to the 
appearance of an appreciable anomalous resistance. 


36689 Thermonuclear-neutron yield from a plasma compressed by 
a shell. Bogolyubskii, S.L.; Gerasimov, B.P.; Liksonov, V.I.; Mikhai- 
lov, A.P.; Popov, Y.P.; Rudakov, L.I.; Samarskii, A.A.; Smirnov, 
V.P. (I. V. Kurchatov Institute of Atomic Energy). JETP Lett. 
(USSR) (Engl. Transl.); 24: No. 4, 182-185(20 Aug 1976). 

A polyethylene piston 10 son. accelerated with the aid of 
a relativistic-electron beam to (S—7) x 10° cm/sec, compressed a 
deuterium plasma in a lead cone by a factor 1000 to a density 10” 
oe ee 1 keV. In accordance with the 
—— (1—3) x 10° uclear neutrons were registered 
per pulse. 


36690 Plasma injection in crossed electric and magnetic fields in 
the Tornado device. Bergstrom, J.; Berezin, A.B.; Kuznetsov, V.M.; 
Lehnert, B.; Peregud, B.P. (A. F. Physicotechnical Institute, Acade- 
my of Sciences of the USSR, Leningrad). Sov. Tech. Phys. Lett. 
(Engl. Transl.); 2: No. 9, 301-302(Sep 1976). 

The time lence of the emission of a plasma 
confined in a T .65 device is studied. (AIP) 


36691 Parametric heating of plasma ions at the lower hybrid 
frequency. Baikov, I.S. (P. N. Lebedev Physics Institute, ——— 
of Sciences of the USSR, Moscow). Sov. Phys. - Tech. Phys. (Eng 
Transl.); 21: No. 10, 1201-1204(Oct 1976). 

Calculations are carried out for ion heating in a plasma in a 
static ay ann field and an alternating electric field at a frequency 
near the lower hybrid frequency for the cases of the aperiodic and 
oscillatory parametric instabilities. Transverse and longitudinal ori- 
entation of the electric and the magnetic fields are considered. If the 
electrons are magnetized, an anisotropy _— in the ion energy 
distribution with respect to the magnetic field in parametric excita- 
tion of lower hybrid resonance near ion frequencies. This anisotropy 
is due to the rapid increase in transverse ion energy. At a given 
pump power, the ion heating is more rapid with the transverse 
orientation of the fields. 


36692 Temperature effects on the nonlinear of radi- 
ation by optical mixing in a plasma. Willett, J.E.; Maraghechi, B. 
(Missouri Univ., Columbia (USA)). Plasma Phys.; 18: No. 11, 829- 
836(Nov 1976). 

ture and density inhomogeneity by parallel or antiparallel 
beams is presented. The average power density absorbed by a warm 

lasma due to the excitation of electron plasma waves at the beat 
uency is determined as a function of the frequency mismatch. 
Formulas for the absorption efficiency of a plasma with both tem- 
perature and density variation along the beams are derived. Linear 
and parabolic temperature distributions are considered explicitly. 


tering. Y bag H. (Electrical Ee Department, North 

u, C.; Hsu, H. i gineering t, 
Carolina AT State University, Greensboro, North Carolina 27411). 
J. Appl. Phys.; 48: No. 5, 2089-2090(May 1977). 

The step-function approximation of the anomalous reflection 
coefficient in laser-induced parametric backscattering currently used 
in the theory of nonlinear laser plasma interactions is improved usi 
a simple exponential derived from elliptic functions. The validity of 
the single-reflection analysis is reaffirmed. 


36694 Saturation of the tearing mode. White, R.B.; Monticello, 
D.A.; Rosenbluth, M.N.; Waddell, B.V. (Plasma Physics Laborato- 

, Princeton University, Princeton, New Jersey 08540). Phys. 
Fluids; 20: No. 5, 800-805(May 1977). 


discussed. 50 references. (JFP) Be 

Phys. - JETP (Engl. Transl.); 44: No. 1, 116-122(Jul 1976). 
Po Experiments on generation of a non-ideal argon or xenon 
plasma by intense shock waves are described, and results of investi- 
es gation of the equation of state of the plasma are presented. The 
experiments are performed with explosive generators of rectangular 
shock waves in which condensed explosives are employed as the 
active elements. A thermodynamically complete equation of state of 
the imperfect plasma is determined by recording the kinematic 
the temperature. The equation is 
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linear development of a single mode ra 

process. The saturation amplitude, which i 

of the resistivity, is ~? agreement with 1 its obtained previ- 
ously by numerically advancing the full set o of audinner eneliiaie. 


36695 Higher order adiabatic invariants and nonadiabatic diffu- 
sion for geometric mirrors. Lee, Y.C.; Samec, T-.K.; Feng 
t of Physics, University of California, Los 
90024). Phys. Fluids; 20: No. 5, 
adiabatic invariant gov motion of 
tly tapered, high-order, charged 
rived correct to second order in'a small parameter of order order 
cpeedindAamnion where R (z) is the average radius of 
the surface fields at axial position z. diffusion arising from 


higher order terms is calculated and compared with numerical 


36696 Temporal evolution of ion temperatures in the presence of 
ion D.L.; Boehmer, H.; Rynn, N.; 
Stern, R.A. ent of Physics, University of California, Irvine, 
92717). Phys. Fluids; 20: No. 5, 1977). 
pectroscopic techniques to determine the temporal evolution 
The theory of temperature relaxation in plasmas with external 
netic field is modified to include wave-induced collisions. Experi- 
ment and theory are compared. The current-driven electrostatic ion 
cyclotron instability is shown to be an effective method for wave 


heating of ions. 


36697 Interaction of a CO, laser beam with a shock-tube plasma. 
Box, S.J.C.; John, P.K.; W.w it of Physics 
and Centre for Chemical Ph ysics, The University of Western Ontar- 
io, London, Canada). J. Appl. Phys.; 48: No. 5, 1946-1952(May ro 
The results of experimental investigations of the interaction of 

a CO, laser beam with plasma produced in an electromagnetic shock 
tube are presented. The interaction was investigated in two different 
configurations: with the laser beam dicular to the direction of 
propagation of the shock wave with the laser beam to 
the direction of the shock wave. The laser energy was 0.3 180- 
nsec pulse. The plasma densi and 
temperature was around 2 eV. Spectroscopic methods were used in 
the measurement of density and Direct observation of 
the path of the laser beam through the plasma was made by an 
image-convertor camera in conjunction with a narrow-band interfer- 
ence filter. The pro tion of the laser through the plasma and 
energy absorption are discussed. The observed maximum increase in 
electron temperature due to the laser in the first configuration was 

0.4 eV and the estimated temperature increase in the second configu- 
ration was about 2 eV. 


PLASMA DIAGNOSTICS 
REFER ALSO TO CITATION(S) 36833 


tor Tokamak. Sesnic, S.; Fussmann, G. (Max- Prank Ine Institut fuer 
Garching/Muenchen (Germany, F.R.)). Aug 1976. 
15p. S (US Sales Only). 


From Division of Plasma Physics meeting of the American 
USA (10 Nov 1975). 
Bs.; 

Runaway bremsstrahlung spectra in the hard X-ray region are 
investigated under different plasma conditions. The spectra obtained 
pe J the initial stage of the discharge and during the current 

Se = where the electron density has been 

—- with a theory for runaway production and 
36699 


processing of 
Gerasimova, V.I.; Dushin, 


interferograms. 
Taran, V.S. (Metra Blansko (Czechoslova- 
kia). 1974. 10p. (In Czech). TIC. 
Translated from Izmer. Tekh. (1974) (no. 1) p. 61-63. Avail- 
able from Metra Blansko, technicka knihovna, Blansko, Czechoslo- 


_ The principles are clarified of 


interferometry with automated 
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36700 A-T—0194) Plasma holography in high-current 
discharges. Smirnov, V.G.; Smirnov, A.G. (Gosudarstvennyj Komi- 
tet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow; Nauchno- 
Issledovatel’skij Inst. Ehlektrofizicheskoj A 

(USSR). 1974, af (In Russian). NTIS (US Sales Only). 


tical scheme of a device 
-current Z- and THETA 
are described. The device makes it possible, b . ae 
holo recorded by the double-exposure is obtain a 
of interferograms with different frequencies and band orien- 
tations, and also shadow photogra phs. The essence of the double- 
method is that of two fronts corresponding to 
single photographic pate. With the holograms being illuminsted by 
photograp! te. Wi e 
ier the wavefronts recorded On them are reconstructed 
by these fronts the spatial distribution 
characteristics of the plasma is determined. The holo; 
comprises two — a hologram-reco unit and a 
source is a ruby laser with 
ue mirror and a resonant reflector form a cavity. 
a of cavity is effected by controlling the running 
— grating in an acoustic cell. The system for forming object 
and reference — a | and tele- 
scopic systems forming wide paralle telescopic system 
in the path of the object beam has a 50-fold magnification, that 
makes it possible to enlighten through windows a ny te oy chamber 
of a diameter of 100 mm. The telescopic system in the path of the 
reference beam has a 60-fold magnification. object and reference 
beam are combined on a hologram in a holographic camera compris- 
~ mirrors and a casette unit. Reconstruction of holograms is made 
means of a holographic interferometer. Shadow images are 
the interferometer. Results that illustrate the operation of the device 
are given. 


36701 Device for e plasma diagnostics. Tikhomirov, I.A.; 
Tikhomirov, V.V.; Fedyanin, B.Ya. (to Tomshij Folhetinichest 
Inst.). USSR Patent 416,617. 2 25 Feb 1974. 2p. (In 
ription is given of a ‘or a 
the plasma. The device has a feeding source, a voltage tor and 
an Sight pres to register the voltamper characteristic. To achieve a 
step voltage pulses as a feeding source. The voltage produced by the 
generator of discrete step voltage pulses subdues to the sonde inlet 
with a frequency of the step voltage, at which each following 
voltage change at the sonde inlet is possible only after the transition 
omens ns induced by the previous voltage change has been over. A 
ving in the sonde chain at the transition from one step pulse to 
another causes a calibration in the sonde characteristic that can be 
registered by means of a —— millivoltmeter. Variable resistors 
the sate of the conde on a diagram tape. 


36702 Laser—plasma diagnostics near one-quarter of the critical 
density. Avrov, A.I.; Bychenkov, V.Y.; Krokhin, O.N.; Pustovalov, 
V.V.; Rupasov, A. A Silin, V.P.; Sklizkov, G.V.; ; Tikhonchuk, V.T.; 
Shikanov, A.S. (P. N. Lebedev Physics Institute, USSR Academy of 
ae. JETP Lett. (USSR) (Engl. Transl.); 24: No. 5, 262-265(5 
1 
~~ Results are ted of experimental measurements of the 
generation ofthe spherical heating of 
heres neodymium-laser radiation. It is 
wn, 


a theory, that it is 
dimension of the plasma inhomogeneity of the plasma in the region 
of one-quarter of the critical density from the spectrum and intensity 
of the 3wo/2 harmonic. 


36703 Use of an axisymmetric cavity to determine 
strength and configuration of the field of a longitudinal current. 
Moskalev, I.N. Sov. Phys. - Tech. Phys. (Engl. Transi.); 21: No. 10, 
The influence of a longitudinal current on the frequency shift 
of an open cylindrical or barrel-shaped cavity containing a plasma in 
& A method is ussed for 
the configuration of the field produced dy +p et 
by measuring the frequency shifts of various modes. 
36704 _Probe method for determining 
, A.G.; Kund, G.G.; Presnukhina, I.P. (Leningrad 
University). Sov. Phys. - Tech. Phys. (Engl. Transl.); 21: No. 10, 
1307-1309(Oct 1976). 
A new method is for determining the density of 
properties in volumes; it can to 
mine simultaneously the densities of several metals; and it can be 
used to study plasmas in an opaque chamber. 


36705 Laser diagnostics of a microwave dis- 
charge. Pyatnitskii, L.N.; Zhivopistsev, V.S.; Zrodnikov, V.S.; Chin- 


FUSION ENERGY 
A gute analytical model is used to describe the nonlin- 
ear gro and saturation of tearing modes with mode number m< 
vakia. 
techniques, viz., interierometric method permitting the determi- 
nation of electron density and the schlieren method determining the 
gradient of electron density. Both techniques in combination were 
used in investigating the plasma in a hydrogen hollow-cathode spark 
discharge. In the schlieren technique, a pulsed xenon laser, in the 
interference technique a helium-neon laser were used as the light 
sources. Schlieren photographs were processed automatically using 
equipment for the automatic photograph evaluation. 
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nov, V.F. (Institute of High Temperatures, Academy of Sciences of 
the USSR, Moscow). Sov. Phys. - Dokl. (Engl. Transl): 21: No. 10, 

pulsed ruby laser was employed to optical spectra 
produced in a coaxial microwave plasmatron.(AIP) 


36706 High-luminosity x-ray spectrograph with a spherically bent 
Gil'varg, A.B.; Mikhailov, Y.A.; Pikuz, S.A.; Sklizkov, G.V.; 
Faenov, A.Y.; Fedotov, S.I. (A. V. Shubnikov Institute of Crystal 
lography, Academy of Sciences of the USSR, Moscow). Sov. 
ne Electron. (Engl Transl.); 7: No. 1, 67-70(Jan 1977). 
detailed theoretical analysis is ‘made of the operation of an 

x-ray naan h tye, a : herical crystal analyzer in two types of 
task encounter research: measurement of the line 
profiles, and decane P of the position of lines in a wide spectral 
range. It is shown that in the profile measurements the luminosity of 
a spectrograph with a spherical crystal can be more than an order of 

magnitude higher than the luminosity of . spectrograph with a 
cylindrical crystal. The results are = of an experimental study 
in which a spectral resolution of A/AA~2 x 10* was achieved. The 
high luminosity of the spectrograph made it possible to record the 
expansion of a plasma jet at a distance of several millimeters from the 
target surface using just one laser flash of energy amounting to a few 


joules. 


temperatures 
of an easily ionized element. Kalnicky, D.J.; 
Fassel, VA A.; Kniseley, R.N. (Ames Laboratory-ERDA and Depart- 
ment of Chemistry, Iowa State University, Ames, Iowa 50011). Appl. 
Spectrosc.; 31: No. 2, 137-150(Mar 1977). 

Spatially resolved radial excitation ap ng and radial 
electron density distributions experienced by hale species in the 
observation zone of 15 to 25 mm ae athe the Be 6 coil of a toroidally 
shaped, inductively coupled argon — are presented and related 
to the analytical performance of these plasmas. A comparison of 
— temperatures measured with support gas (Ar I) lines and with 

a typical analyte thermometric species (fe I) at 15 mm above the load 
coil is given. Radial (Fe I) excitation temperatures obtained at three 
observation ng om are compared for aerosol carrier flows of 1.0 and 
1.3 liters/min. ‘ihe addition of a _- amount of an easily ionized 
element (6900 yg of Na per ml) did not significantly change Fe I 
excitation temperature distributions at the respective aerosol carrier 
flows and observation heights. A com a of radial electron 
density distributions measured with Saha-Eggert ionization and with 
Stark broadening methods is given for an oO) ation height of 15 
mm above the load coil. The differences between electron density 
values obtained by these methods is discussed. The effect of addition 
of 6900 Na per ml on electron denisty distribu- 

heights is discussed. 


tions at observation 
a Electronic circuit for floating Langmuir double probe used 
in pulsed plasma diagnostics. Schneider, H.; Szubert, J. (University of 
Fribourg, Department of Physics, CH-1700 Fribourg, Switzerland). 
Rev. Sci. Instrum.; 48: No. 4, ted. with flos 1977). 


An circuit used wii 
probes in lasma measurements is fluctu- 
ations of Fy double probe are transformed = means of a special 
transformer into voltage fluctuations. The signal is then integrated to 
ats a es wave proportional to the measured current wave. A 
ge circuit has been used to neutralize the influence of current- 
source stray capacitance. 


36709 Direct density display 
Ickovic, J.; Stenzel, R.L.; Gekelman, W. 
University ‘of California, Los — California 90024). Rev. Sci. 
Instrum.; 48: No. 4, 485-487(Apr 1977) 

An rf technique is described for a direct oscilloscope display 
of the electron density in a magnetized plasma. The transmission 
between a point rf probe and a ring rf fara exhibits a maximum 
when the ring intersects the resonance cone of the — source. The 
ring is in the $ gw perpendicular to the magnetic field and the point 
is coaxial with the ring. For a given probe geometry and magnetic 
field, the frequency o' the transmission peak is a simple funciion of 
the plasma density. A swept frequency display of the transmission 
curve on an oscilloscope gives an instantaneous, direct measure of 
the plasma density. 


k, Z.A.; Massey, R. (University of Washington, 

Washington s8i93, ‘J. Appl. Phys.; 48: No. 5, 1867-1869(May 1977). 
e use of stimulated Brillouin and ‘Compton scat —— Is 

proposed for measurements of ion temperature in a ose 

mental spectra are com; with existing applica 

tions are discussed. advantages and eohenion 

method over Thomson scattering are discussed. 


36711 Pinhole imaging of laser-produced thermonuclear alpha 
particles. Slivinsky, V.W.; Brooks, K.M.; Ahlstrom, H.G.; Storm, 


ERA VOL. 5-2, NO. 14 


E.K.; Kornblum, H.N.; Leipelt, G.R. (Lawrence Livermore Labora- 
tory, University of California, Livermore, California 94550). Appl. 
Phys. Lett.; 30: No. 11, 555-556(1 Jun 1977). 

We have built a pinhole camera for imaging the deuterium- 
tritium (DT) burn region of laser-driven implosions by spatially 
resolving the a particles. Kodak Pathe LR-115 cellulose eas film 
was used as a detector with an 8-mg/cm? Ta filter. Initial results 
show that the a particles are produced in a region which is much 
smaller than the initial glass microsphere. 


PLASMA KINETICS - GENERAL 
REFER ALSO TO CITATION(S) 36687 


(AD-A—028784) Magnetic due to thermoelectric 

currents produced by an impurity grain in dense plasma. Interim 
—— go D.G.; Tidman, D.A.; Winsor, N.K. (Naval Re- 
search Lab., Washington, D.C. (USA)). Aug 1976. 15p. (NRL-MR— 
3331). NTIS $3.50. 

Some results are given of a computer study of magnetic fields 
produced by an impurity grain embedded in a dense plasma for 
which classical transport applies. It has been suggested that a plasma 
seeded with such impurity grains would fill up with magnetic 
turbulence, which may be of interest for plasmas produced by 
focused laser or electron beam pulses. Fields produced at composi- 
tion boundaries may also be important in fusion pellet implosions. 
beam on the plasma generated by this beam. Bogdanov, 
G.F. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehner- 
by Moscow. Inst. Atomnoj Ehnergii). 1974. 14p. (in Russian). 

Sales Only). 


ability at the begining of accumulation is rather a serious problem. It 
is shown that with a sufficiently high intensity of an atom flux their 
capture probability at the initial stage of accumulation is proportion- 
al to the lifetime of secondary ions produced on gas ionization. The 
permissible gas flow is proportional to the injected flux of fast atoms. 
Therefore, for real plasma, the vacuum problem is not a serious 
factor limiting the plasma accumulation. 


36714 Bs candi Coherent oscillations of a ring of relativistic 
particles. Hofmann, I. (Max-Planck-Institut fuer hysik, 
Garching/Muenchen (Germany, F.R.)). Jul 1976. 16p. Ss (US 


The effect of ring curvature on the coherent perturbations of 
a ring of relativistic particles is studied within the framework of the 
linearized Vlasov equation. Finite curvature is shown to have a 
minor effect on the dynamics of the ‘negative mass’ mode; the 
‘transverse’ mode in radial direction, however, is found to be coup- 
led with a simultaneous longitudinal density modulation which 
modifies the dispersion relation. In the limit of small mode frequency 
(@/M <<_1) Landau damping of the resistive wall or electron ion 

instability is shown to require a threshold dispersion which sensitive- 
ly depends on the effect of curvature. 


magnetic field on the neutronic 
plasma (Technical and Physical Re- 
search Centre, Iasi (Romania)). "Czech. J. Phys.; 26: No. 4, 479- 
480(1976). 
Letter-to-the-editor. 


36716 Efficiency of fluid compression by a supersonic heavy 
liner. Somon, J.P. (Comitato Nazionale per I’Energia Nucleare, 
Frascati (Italy). Lab. Gas Ionizzati); Jablon, C. (Paris-11 Univ., i. - 
Orsay (France ). Lab. de Physique des Plasmas). Nucl. Fusion; 1 
No. 6, 1040-1042(1976). 

Letter-to-the-editor. 


using 
N; A. Marode, E.; Johnson, P.C. (Ecole 
d ite, 91 - Gif-sur-Yvette (France)). Rev. Gen. Electr.; 85 
11, 923-928(Nov 1976). (In French). 

A Monte-Carlo simulation of electric avalanches in the ca- 
thodic drop zone of a luminescent discharge in helium has been 
angular distribution, with a linear decrease of the electric field, has 
been studied. The development of an avalanche issued from a group 
of electrons is obtained as well as the distribution function of the 
electron energies in terms of position, in steady state conditions. An 
original evolution of the distribution function has been found. The 

the cathodic drop, was revealed. 
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36718 loss from an electron pulse in a plasma. x 
W.W.; Aitken, A.H. (Naval Research Lab., W: D. 
(USA)). J. Phys., A (London); 10: No. 2, 239-244(Feb 19 

Upper and lower bounds are presented for the rate of energy 
loss by a high intensity Gaussian pulse of finite length propagating in 
a cold dense homogeneous plasma. For sufficiently high plasma 
conductivity these bounds coalesce yielding an icit expression 
for the dissipated power. 


PLASMA KINETICS - EXPERIMENTAL 


36719 (INIS-mf—3320, pp 76) Spectral analysis of impurities in 
the TEE compact toroidal Petrakiev, A. (Sofia Univ. 
(Bulgaria). Katedra po Atomna Fizika); Korten, M.; Carolan, P.G.; 
Waelbroeck, F. (Kernforschun Juelich G.m.b.H. (Germany, 
F.R.). Inst. fuer Plasmaphysik). Sep 1976. 

From 2. national conference on analytical chemistry with 
icipation; Varna, Bulgaria (20 1976). 

in summary form only. 

international participation. 


36720 Electric conductivity of a non-ideal plasma. Ivanov, Y.V.; 
Mintsev, V.B.; Fortov, V.E.; Dremin, A.N. (Division of Institute of 
Chemical Physics, USSR Academy of Sciences). Sov. Phys. - JETP 
(Engl. Transl.); 44: No. 1, 112-116(Jul 1976). 

Results are presented of measurements of the electric conduc- 
tivity of a dense mss with strong interparticle Coulomb interac- 
tion. Experiments with air, neon, argon and xenon were carried out 
with an explosive nonideal-plasma generator. A four-point probe 
recording technique was and. The Coulomb component of the 
electrtic conductivity is compared with that predicted by theories of 
a non-ideal plasma. 


Theory of strongly turbulent 
of low-pressure plasma. Sudan, R.N.; Keskinen, M. (Laboratory of 
Plasma Studies, Cornell University, Ithaca, New York 14853). Phys. 
Rev. Lett.; 38: No. 17, 966-970(25 Apr 1977). 
pproximation” of Kraichnan as modi- 
turbulence 


theory which predicts both 
power law for the spectrum of a two-dimensional convecting 
plasma. 


PLASMA KINETICS - THEORETICAL 


36722 (ERDA—76/143) High-beta theory panel —. i 

Beta Theory Panel (USA)). May 1976. 
This report identifies several major physics 

theoretical effort on high-beta plasmas during + ope 

theta pinches, reversed-field toroidal tokamaks, 

and liners and tormac are described. (MOW) 


36723 Equilibrium calculation of a cold-ended dense liner-fusion 

Schaffer, M.J. (General Atomic Co., San Diego, Calif. 
ata Nucl. Fusion; 16: No. 6, 901-909(1976). 

field and axially by cold massive plugs or 

Nu- 


concep 
is treated that ex 
be present from the material 


36724 Radiation losses from oxygen and iron impurities in a high- 
temperature plasma. Breton, C.; de Michelis, C.; Mattioli, M. (CEA 
Centre d'Etudes Nucleaires de Fontena -aux-Roses, 92 (France). 
10. Physique des Plasmas). Nucl. Fusion; 16: No. 6, 891- 
1976). 
Radiation and ionization losses due to impurities present in a 


pss (fepreseted by the radial profes of nd 

this case, and are proportional 
diffusion velocity vo. The results presented can be used to evaluate 
losses in a practical case. 


36725 Anomalous transport model 
confined plasmas. Coppi, B.; Lampis, G.; 


Pegoraro, F. (Massachu- 
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setts Inst. of Tech., Cambridge (USA)). Phys. Lett., A; 59: No. 2, 118- 
120(15 Nov 1976). 

Current driven drift modes can contribute ly to the 
magnetic significantly the distribution function of 
derived the coefficient, is com- 
pared with those obtained from icator experiment in regimes 
where no known trapped electron mode can be excited. 


36726 Close collision contributions to the Stark broadening of 
neutral helium lines in a plasma. Griem, H.R. (Maryland Univ., 
SG J. Phys., B (London); 10: No. 2, L53-L54(1 Feb 


The quantum-mechanical formalism dev: by Bassalo 
and Cattani Phys. B. Atom. Molec. Phys, 9: (1976)) is 
shown to predict widths of some lines (5876, 5048, 5016, 4713 3889 
and 3188) that are about twice as large as measured widths and 
widths calculated using a semiclassical treatment. Neglect of unitar- 
ity constraints by Bassalo and Cattani is the cause of the discrepancy. 


PLASMA PRODUCTION 
REFER ALSO TO CITATION(S) 36826 


36727 Determination of the number of ions, electrons and atoms 
in the lasermicroplasma from hard materials. Zahn, H.; Dietze, H.J. 
Akademie der Wissenschaften der DDR, Leipzig Zentralinstitut 

Isotopen- und Strahlenforschung). J. "Mass Spectrom. Ion 
Phys.; 22: No. 1, . 111-120(@Nov 1976). (In German). 

The of and lasma of 
voltage at constant laser power. The circuit for the measurements is 
described and the results are given. For the investigations a normal 
pulse laser with a neodymglass resonator at a power of 3-4kW was 


36728 Comment on the production of fast ions by laser light 
pressure. Mulser, P.; van Kessel, C. (Max-Planck-Gesellschaft, Pro- 
fuer Laserforschung, D-8046 Garching bei Muenchen, 


of Germany). Phys. Lett., A; 59: No. 1, 33-34(1 Nov 
1976). 


Since the laser light pressure can be written as a gradient of a 
potential, long pulses, i.e., of ns duration, cannot effectively acceler- 
ate a noticeab portion of ions to superthermal veloci ities. 


36729 The dynamics of air breakdown initiated by a particle in a 
laser beam. Lencioni, D.E.; pon ol Institute 
of Technology, Lincoln Laborato Massachusetts 
02173). J. Appl. Phys.; 48: No. 5, 1848-1851(May 4971). 

bya 50-um particle at the focus of a 5-J pulsed 10.6-ym 

by single particle tthe focus 50-4m carbon and NaCl 
cles were 5 x 10’ and 8 x 10’ W/cm* The dynamics of p 
formation were studied with an image-converter camera. At low 
intensities the plasma grew as an axisymmetric volume surro 
the particle. At higher intensities the plasma formed as a thin 
which propagated towards the laser. 
sured as a function of beam intensity. The transmitted laser energy 
idealized dynamics model 


36730 Polarization rays from laser-produced plasmas. 
Shohet, J.L.; van Rally D.B.; Gitomer, S.J.; ed J.F.; 
Godwin, RP. (University of California, Los Alamos Scientific Lab- 
oratory, Los Alamos, New Mexico 87544). Phys. Rev. Lett.; 38: No. 
18, ene May 1977). 

first measurement of polarized x-rays from a laser-pro- 
duced plasma is rported The degree of polarization is related to the 
net anisotropy of the hot-electron velocity distribution. 


PLASMA INSTABILITIES 
REFER ALSO TO CITATION(S) 36696, 36747 


1=1 equilibria. Herrnegger, F.; Schneider, W. (Max-Planck-Institut 
fuer Ihysik, Garc uenchen (Germany, F.R.)). Nucl. 
eases 16: No. 6, 925-936(1976). 


t explicit finite-difference code wa 

ee) growth rates of gross magneto-hydrod 
symmetric high-8, 1=1 equilibria. The effect 
cal dispersion on current- and pressure-driven modes and the con- 
vergence of the growth rate with the grid size for modes in screw- 
pinch, THETA-pinch, and helical equilibria are discussed. In the 
tase of diffuse MHD equilibria with a long helical period length, the 
values computed by this code are in it with those of a 


| 

OY the plasm: 
ffer plasmas will 
ends, and this 

(oxygen), which is completely stripped in the core of existing 

tokamak discharges, and a heavy one (iron), which is only partially 

stripped. Two extreme cases have been treated: a) corona equilibri- 

um is attained; the radiated power is then equal to the product of 

electron density nsub(e), impurity density nsub(imp), and a function 

of the electron | with a 
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smaller than by the surface current theory. The growth 
ftes of m< modes ae given a fanctions of the helical periodic 
ity number, the helical amplitude of the magnetic axis, beta, and the 
longitudinal wave number k. 


36732 Potential feedback control of drift-cyclotron instability. 
Kitao, K. (Niigata Univ. (Japan). Dept. of Physics); og = 
(Yamagata Univ., Yonezawa (Ja ~ a Faculty of Engineering). Nucl. 
Fusion; 16: No. 6, 1035-1037(1976) 

Letter-to-the-editor. 


36733 Finite-gyroradius effects on m=1 and m=2 instabilities of 
sharp-boundary screw pinches. Lewis, H.R.; Turner, L. (Los Alamos 
Scientific Lab., N.Mex. (USA)). Nucl. Fusion; 16: No. 6, 993- 
997(1976). 

Recent numerical and analytical investigations of finite-ion- 
gyroradius effects in the context of the Vlasov-fluid model are in 
with results of high-beta stellarator experiments. 

unstable m=2 modes in near-theta-pinch devices, such as 
— pear to be stabilized at an ion temperature at least four 

ob euler than believed previously. This conclusion makes wall 
stabilization of m=1 modes more feasible. 


36734 Temperature drift instabilities in tokamak plasmas. Rogis- 
ter, A.; Hasselberg, G. (Kernforschungsanlage Juelich G.m.b.H. 
( y, F.R.). Inst. fuer Plasmaphysik). Nucl. Fusion; 16: No. 6, 
949.955(1976) 
A collisional drift wave instability driven by electron tem- 
rnc gradients is described which ap to predict the main 
tures of the precursors of the in disruptions auras ts 
tokamaks, i.e. the calculated frequency and growth rate are in 
quantitative agreement with the p snen ones, and the p 
profiles are, at least qualitatively, consistent. In these experiments the 
plasma appears, despite all the uncertainties of the eters, to be 
pe pe to the theoretical threshold. It is noted that instability can 
appear either if etasub(e)=d1nTsub(e)/dinN <0 or It 
is thus suggested that the theory might also be relevant to the 
anomalous current penetration observed in all tokamaks. Finally, a 
collisionless instability also occurs when etasub(e) <0. 


36735 Tearing instability in plasma configurations. Galeev, A.A.; 
Zelenyi, L.M. (Institute of Cosmic Research, USSR Academy of 
mo Sov. Phys. - JETP (Engl. Transl.); 43: No. 6, 1113-1123(Jun 
1 


The development of tearing instability in plasma containing a 
neutral diffusive layer and a magnetic field with a small but finite 
component perpendicular to the sheet is discussed. The effect of this 
component on electron orbits in the neighborhood of the neutral 
sheet is to stabilize the electron tearing mode even for very small 
amplitudes of the normal field. The Goveleguant of the ion ihe “pant 
mode of a wavelength is found to be possible only in the ” 
correspondin pes to a certain restricted range of values of the normal 
magnetic-fiel ment for which its effect on ion orbits in the 
neutral sheet can st be neglected whilst the stabilizing contribution 
of magnetized pepe to ae permittivity is already small. It 
is shown that gaps of this can appear only when the current in 
the sheet is large enough. When the value of the normal magnetic- 
field component lies below the instability region, the plasma states 

are metastable with respect to the excitation o} the ion tearing mode. 


36736 Parametric absorption of intense electromagnetic radiation 
Bychenkov, V.Y.; Pustovalov, V.V.; Silin, 
Lebedev 


and plasma turbulence. 
V.P.; Tikhonchuk, V.T. (P. N. Physics Institute, Academ: 
of Sciences of the USSR, Moscow). Sov. Tech. Phys. Lett. (Engh 
Transl.); 2: No. 9, 331-332(Sep 1976). 

Four saturation mec for two Sy oe instabilities, 
ion-acoustic and two-plasmon, are considered theoretically. The 
calculations are performed for a plasma density equal to the critical 
cap” and also for a density equal to canton of that value. 
36737 Two-stream instability in a thin plasma layer. Pashchenko, 
A.V.; Rutkevich, B.N. Sov. Phys. - Tech. Phys. (Engl. Transl.); 21 
No. 10, 1976). 


A general solution is derived for modes characteristic of two- 
stream flow in a thin plasma layer. All wave properties can be 
expressed in terms of a universal function of certain variables. The 

for solving the Cauchy problem for simple waves. 


36738 Explosive wave interaction near the stability boundary. 
Davydova, T.A.; Pavlenko, V.P.; enee, V.B.; Shamrai, K.P. 
(AN Ukrainskoj SSR, Kiev. Inst. Yadernykh Issledovanij). Phys. 
Lett., A; 59: No. 2, 91-92(15 Nov 1976). 

The interaction of explosive type is found to occur under 
condition that = of the coupled waves is near the linear 
boundary. This process seems to play an important role in the 
f the beam Willa 


36739 Stability limitations on high-beta Tokamaks. 
A.M.M.; Chance, M.S.; Greene, JM: Grimm, R.C.; 


ERA VOL. 5-2, NO. 14 


Manickam, J. (Plasma Physics Laboratory, Princeton University, 
Princeton, New Jemney 06540) Phys. Rev. Lett.; 38: No. 15, 826- 
829(11 Apr 1977). 

Magnetohydrodynamic instabilities limit the material that can 
be contained in a tokamak. The nature of the dangerous kink and 
ballooning modes is investigated for a typical configuration. In 
beta systems the most dangerous instabilities are looning 
that form large convective cells concentrated in regions of unfavor- 
able magnetic field-line curvature. 


36740 stability of flux-conserving toka- 
mak equilibria. Bateman, G.; Peng, Y.M. (Oak Ridge National Labo- 
ratory, Oak Ridge, Tennessee 37830). Phys. Rev. Lett.; 38: No. 15, 


829-852(11 Apr 1977). 

Large-scale hydrodynamic instabilities of flux-con- 
serving tokamak equilibria are studied computationally. Stable equi- 
libria are found with up to 5% average £. As 8 is increased, the 
observed instabilities take on a strong ballooning ane, concen- 


trating near the outer edge of the torus with a mix of poloidal 
harmonics. 


36741 Overlap of bounce resonances and the motion of ions in a 
trapped-ion mode. Smith, G.R. (Lawrence Berkeley Laboratory, 
University of California, Berkeley, California 94720). Phys. Rev. 
Lett.; 38: No. 17, 970-973(25 Apr 1977). 

Motion near a separatrix (the boundary between closed and 
open orbits) is studied both theoretically and numerically for param- 
eters appropriate to the dissipative trapped-ion mode. I observe 
disappearance of an invariant in a stochastic layer surrounding 
separatrix, as a result of overlapping bounce resonances. The frac- 
tion of ions lying within the stochastic layer is large even for a mode 
of relatively small amplitude. 


= Kinetic description of negative-mass instability in an in- 
nonneutral E layer. Uhm, H.; Davidson, R.C. (De- 
= of Physics and Astronomy, University of Maryland, Col- 

ir Maryland 20742). Phys. Fluids; 20: No. 5, 771-784(May 


wie negative-mass stability properties of a relativistic nonneu- 
tral E layer are investigated wi the framework of the Vlasov— 
pre sted pane It is assumed that the E layer is thin with radial 
(2a) much smaller than the mean radius (Ro), and that v/ 
‘yovery-much-less-than1, where v is Budker’s parameter and a 
the electron energy. The equilibrium electron charge is 
pel by a positive ion background with density n°/sub aye! 
=fn%/sub e/(r), where f=const=fractional charge neutralization. 
Moreover, no a priori restriction is made to low beam density (w/ 


is carried out for perturbations about the electron uilib- 
e/= (No/2A) 8 (U- 

rum au theta/-Po)?], where No, A, gamma-circumflex, and Po 
are constants, U is an effective ener energy variable, and P/sub theta/ is 
the canonical an; momentum. negative-mass growth rate is 
calculated including the effects of (a) equilibrium self-fields, (b) 
transverse magnetic perturbations (SBnot-equal0), (c) the presence of 
inner and outer cylindrical conductors, and (d) a spread in canonical 
angular momentum (2A). All of these effects are shown to have an 
important influence on stability behavior. 


—_ Comparison of amplifying modes and feedback oscillations 
a beam-plasma experiment. Jones, R.; Carr, W.; Seidl, M. (Stevens 
nei of Technology, Hoboken, New Jersey 07030). Phys. Fluids; 
ty in a strong magnetic ) 
c e/<a@/sub p rok has been studied experimentally. Although the 
electron plasma waves have positive group velocity, ting 
instabilities are observed when reflections become important. The 
— (convective) instability has waves which grow in space 
saturate due to beam trapping. After saturation, the spectrum 
broadens and the beam spread increases due to nonlinear generation 
of sidebands. When reflective feedback is sufficiently strong, an 
oscillating instability appears. It has large amplitude near the elec- 
tron gun, and also saturates by trappi 
stronger beams, several oscillating - and quenching 
occurs, due to interactions between mens tg difference between 
ifyi ing modes, quiescent broad spectrum versus 
quenching, absolute instability observations, which 
occur for (w/sub c e/ <w/sub p e/, w). 


from the trapped 

©. 30375) Phys. Fluids; 20: No. 5, 806- 
It is shown that in steady state the dissipative trapped electron 
cause anomalous energy exchange between electrons and ions, with 
the ions heating and the electrons cooling. 


parametric-decay instability near the 
Chen, L.; Berger, R.L. (Plasma Physics 


36745 Saturation of the 
lower-hybrid frequency. 


JULY 31, 1977 
Laboratory, Princeton University, Princeton, New Jersey 08 
— No. 5, 1977. 


The nonlinear evolution and saturation ee ex- 
cited lower-hybrid waves are studied n by sol the 
corresponding weak-turbulence wave kinetic cunaion It is found 


ue. 


36746 Ion-beam-excited, electrostatic, ion cyclotron instability. 
Michelsen, P.; Pecseli, H.L.; Rasmussen, J.J. (Association Euratom- 
Research Establishment Riso, Roskilde, Denmark). Phys. 
Fluids; 20: No. 5, 866-867(May 1977). 

The stability limits of the ion-beam-excited, electrostatic, ion 
cyclotron instability were investigated in a Q-machine plasma where 
the electrons could be heated by microwaves. In t with 
theory, the beam energy necessary for excitation with 
increasing electron temperature. 


PLASMA WAVE PHENOMENA 
REFER ALSO TO CITATION(S) 36688, 36736, 36737, 36743, 36745 


36747 (IPPCZ—204) Convective excitation of quasistatic waves 
in an inhomogeneous anisothermic Jungwirth, K.; Sizonenko, 
V.L. (Ceskoslovenska Akademie Ved, 


. Ustav Fyziky Plaz- 
matu). Mar 1975. 44p. NTIS (US Sales Only). 

Local as well as surface waves excited in a streamless plasma 
are investigated. In addition to the t instabilities of an isother- 

electron component 
< Both their frequencies 
and growth rates may exceed the ion cyclotron a 
@,Y <@sub(Bi) even if the effect of the finite ion Larmor radius 
negligible. Then the surface waves may become of enhanced inane 
tance and therefore, the conditions for excitation and the growth 
rates of the surface waves are compared with those of the short- 
wavelen wanes oe perturbations. Waves having in the linear 
Being nh rates wr become saturated 
a by a small part of slow plasma electrons 
(ube) < <vsub(Te)) only, they become saturated at a relatively 
low level. Further, surface waves with lower frequencies and higher 
hase velocities (vsub(ph)=w/ksub(z)) become dominant and a 
Proedening of the plasma boundary layer occurs. For their saturation 
nonlinear interaction is more important than the quasilinear effects. 
During the time interval of several wsub(Bi)sup(-1) the longest 
surface waves with ksub(y) approximately wsub(Bi)/Vsub(s), y 
tely approximately @sub(Bi) rOxi y 
and vsub(ph) approximately vsub(Te) satu- 
at the absolutely highest level. The plasma boundary la’ 
in the meanwhile up to a Vsub(s)/wsub(Bi). 
The wave energy is comparable with the whole connected 
with the longitudinal motion of the initially thermal electrons inside 
this boundary layer. Simultaneously, the wave amplitude is large 
——_ to trap the initialy cold ions belonging to this layer and ‘heat’ 
poh bys energies comparable with that of the electron compo- 
Vsub(s)/wsub(Bi). 


(JINR—E-9-8315) Mechanisms of energy transformation 
; Makhankov, V.G. (Joint Inst. for Nuclear Researc! 
(USSR). 197 1975. 12p. NTIS (US 
itted to the journal Sov. Phys.- Tech. 


generation 
whistler soliton collisions. 


36749 (N—76-23998) Simplified theory of large-amplitude wave 
propagation. Kim, H. (Stanford Univ., Calif. (USA). Inst. for Plasma 
Research). Mar 1976. Contracts NGL-05-020-176;NSF MPS-74- 
14284-A01. 36p. (NASA-CR—147229,SU-IPR—582). NTIS $4.00. 
orbit procedure was applied to the descrip- 


sions of thse orbits from the actual were regarded 
perturbations. nonlinear ping rate frequency 

then obtained in terms of simple functions. The results are in 
agreement with previous less approximate analyses. (Author) ( 


36750 
plasma. 


SSSR, Moscow. Inst. Atomnoj Ehnergii). Nucl. 


Atomnoj 
No. 84001970). 


magnetic field KqR <1 (where k is the longitudinal wave number, q 

the tokamak safety factor and R the ius of curvature of the 

tential perturbations is affected substantially 
ite orbits of the transit ions. The 


can grow as a result of electron 


relaxation of a beam of fast ions in the toka- 


ie i . (I. V. Kurchatov Institute of 
Sov. Phys. - JETP (Engl. Transl); 43: No. 6, 1123-1128(un 
relaxation of a beam of fast ions produced in a 
ed theoretically. Relaxation of this t is assumed to be due to 

interaction between the ions and en waves. A beam movi 
along the magnetic field is considered. The shear of the magnetic 
force lines is neglected. It is shown that under these assumptions the 
quasilinear relaxation is much more rapid than the Coulomb relax- 


ion betw monoenergetic relati 
tron beam and a dense plasma (n/sub p/~10**-10"’ cm 
shown that the efficiency of interaction between a monoenergetic, 


rays are observed. A spatial correlation is found between the x-ray 
and microwave production region and the region of decrease of the 
plasma density. 


36753 Linear transformation of electromagnetic waves in the 

region of quasitransverse propagation in a inhomo- 

geneous magnetoactive plasma. Kravtsov, Y.A.; Naida, O.N. 

(Moscow State Pedagogical Institute). Sov. Phys. - JETP (Engl. 
Transl.); 44: No. 1, 122-126(Jul 1976). 

Transformation of circularly polarized waves in the region of 

po is investigated. Analytic expressions are ob- 

tained for the Ids in the localized interaction region. The possibili- 


magnetic wave an inhomogeneous plasma. Gorbunov, L.M.; 
Domrin, V.L; Ramazeshvili, RI (PN. Lebedev Physics Institute, 
Academy of Sciences of the USSR, Moscow). Sov. Tech. Phys. Lett. 
(Engl. Transl.); 2: No. 8, 270-272(Aug 1976). 
The intensity of a wave incident normally to a inhomogen- 
cous plasma is shown to be influenced by stimulated Raman scatter- 
ing. Plasma densities varying linearly and exponentially are consid 


plasma in magnetic field. Maksimov, V.V.; Orishich, A.M.; Ponomar- 
enko, A.G. (Institute of Theoretical and Applied Mechanics, Siberi- 
an Branch, Academy of Sciences of the USSR, Novosibirsk). Sov. 
Tech. Phys. Lett. (Engl Transl.); 2: No. 9, 1976). 

It is shown that the plasma of a linear z pinch can be used as a 
waveguide or as a focusing system.(AIP) 


36756 Periodic slow-wave structures for excitation of lower- 
D’yachenko, V.V.; Shcherbinin, O.N. (A. F. Ioffe 
Institute, ‘Academy of Sciences of the USSR, Len- 

- Tech. Phys. (Engl. Transl.); 21: No. 10, 1196- 


1200(Oct 1 
N 
in 


an 
E wave 
plasma is used to ha 


corrugated b 
exe teed find the of the 


fields 
slow 
the 
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non-potential (non-electrostatic) 
perturbations of a plasma contained in a toroidal magnetic trap of the 
tokamak type. The transverse wavelen are assumed to be small 
relation for such perturbations is obtained; it differs substantially 
from that for similar perturbations i 
pointed out that these perturbations 
dissipation. 

36751 Quasilinear 
ation due to pair collisions. It 1s conclu concept Of a 
“two-component tokamak,” which is based on the assumption of 

, Coulomb relaxation of the fast ions, calls in general for revision. 
36752 Interaction of a relativistic electron beam with a dense 
plasma. Kiselev, V.A.; Berezin, A.K.; Fainberg, Y.B. (Physico- 
technical Institute, Ukrainian Academy of Sciences). Sov. Phys. - 
JETP (Engl. Trans!.); 44: No. 1, 101-105(Jul 1976). 

Results are presented of an experimental investigation of the 
low-divergence beam and a plasma does not decrease with increas- 
ing plasma density. Localized electromagnetic radiation from the 
interaction region with a wavelength A~1 mm and soft localized x 
Mouton” plasma diagnostics) are discussed. 

The processes of formation and interaction of whistler soli- 
tons are considered. The principle process is shown to be the 
e possibility is discussed of a new 
H.F. energy, associated with pair 
0} tion. In the lowest order roximation, untra: electrons 
ical calculations are reported for the distribution of rf 
: magnetized plasma through which a 
uation for the surface im ce of 
of short-wave- 
Mikhailovskii, 
A.B.; Fridman, A.M. (Gosudarstvennyj Komitet po Ispol’zovaniyu bo! 
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gated walls for plasma devices such that the excited surface wave is 
retarded enough to excite the lower hybrid resonance. 


36757 Ton-acoustic shock waves in multi-electron temperature 
collisional plasma. Shukla, P.K.; Tagare, S.G. (Bochum Univ. (Ger- 
many, F.R.). Inst. fuer Theoretische Physik). Phys. Lett., A; 59: No. 


e nonlinear ee of ion-acoustic waves in a colli- 
sion-dominated double electron temperature plasma is considered. 
Accounting for the ion viscosity and the ion heat conductivity, it is 
shown by means of two-warm fluid equations that the nonlinear 
evolution of the ion-acoustic waves is governed by the Korteweg-de 
Vries-Burgers equation. Stationary shock solution of the KdV-Burg- 
ers equation is presented. 


36758 Trapped electron in ion acoustic waves and solitons. Tran, 
M.Q.; Means, R.W. (Ecole Polytechnique Federale, Lausanne (Swit- 
zerland)). Phys. Lett., A; 59: No. 2, 128-130(15 Nov 1976). : 

perimental evidence of trapped electrons in ion acoustic 
nonlinear waves and solitons propagating in a stable plasma is 
reported. Agreement between theory and experiment was found for 
the — y of the energy of the electrons versus wave 
amp! 


36759 Parametric excitation of electrostatic ion cyclotron waves 
in a multi—ion-species plasma. Ono, M.; Porkolab, M.; Chang, 
R.P.H. (Plasma Physics Laboratory, Princeton University, Prince- 
ton, New Jersey 08540). Phys. Rev. Lett.; 38: No. 17, 962-966(25 Apr 


1977). 

Parametric excitation of the electrostatic ion cyclotron waves 
in a multi—ion-species plasma is ed. modes are excited 
when the pump frequency is near the sum of the ion cyclotron 
ee dispersion relation and the threshold for excitation 
are measured. 


36760 Collisions between Langmuir solitons. Pereira, N.R. (Lab- 
oratory of Plasma Studies, Cornell University, Ithaca, New York 
14853). Fig 20: No. 5, 750-755(May 1977). 

Collisions between two equal Langmuir solitons with cape 
site velocities are studied numerically, as a function of soliton 
strength, velocity, and relative phase angle. The computations show 
that all three eters are important in the outcome of a collision, 
for which qualitative estimates are given. 


36761 Rigid-rotor equilibria and wave propagation characteristics 
of magnetically confined nonneutral plasmas. Theiss, A.J.; Mahaffey, 
R.A.; Trivelpiece, A.W. (Department of Physics and Astronomy, 
University of Maryland, College Park, Maryland 20742). Phys. 
G ibrium and wave properties of cylindrical, magneti- 
cally Pn ton low-temperature, nonneutral plasma are investigated 
pa anampeny These results are compared with a uniform radial 
density cold-fluid theory, rigid-rotor model that predicts equilibrium 
angular rotation frequencies of theta-dot= (w/sub c//2) [1 +- (1- 
2w?/sub p/o/w?/sub c/)'/?]. The nonneuw is created by 
injecting an electron beam through a nonadiabatic field step into a 
uniform magnetic field. Fast mode (+ sign) and slow mode (- sign) 
equilibria are investigated by measuring the average rotation 
quency for various densities up to the limiting condition w?/sub p/ 
o=@?/sub c//2. Most of the essential features of these equilibria are 
verified. Azimuthally symmetric plasma waves are investigated for 
four equilibrium conditions. The measured phase characteristics of 
these waves agree with those predicted using a cold-fluid theory for 
a nonneutral plasma. These measurements confirm that p 
waves propagate in the absence of background neutralizing ions. 


36762 Effect of broadband noise on plasma instabilities. Benford, 
G.; Correll, D.L. (Physics Department, University of California, 
Irvine, California 92717). Phys. Fluids; 20: No. 5, 811-814(May 1977). 
For current-driven ion cyclotron waves, it is demonstra 
that broadband noise can affect ion orbits. An ansatz is framed that 
this effect can be represented by a diffusive broadening of the wave- 
particle resonance. This assumption gives a linear scaling of the 
onset electron drift velocity with average noise potential phi. Experi- 
ments show that mode linewidths increase, but the total absorbed 
power remains constant. The observed scalings agree with a reso- 
nantly broadened picture. 


36763 Near field diffraction pattern of ion acoustic waves. Chris- 
tensen, T.; Hershkowitz, N. (Department of Physics and Astronomy, 
The University of Iowa, Iowa City, Iowa 52242). Phys. Fluids; 20: 
No. 5, 840-843(May 1977). 

Grid-excited linear ion-acoustic waves are found to exhibit 
amplitude modulations which resemble nonlinear particle trapping 
or the beating of two modes. The modulation is shown to be the 
antenna pattern of the exciting grid. Double-plasma waves display 
the same behavior although modulations are weaker. A model 
that explains this difference in terms of the excitation mechanisms is 
suggested. 

36764 Excitation of ion acoustic waves with probes. Chen, T.; 
Schott, L. (Department of Physics, University of 


ERA VOL. 5-2, NO. 14 


Saskatoon, Canada S7N OWO). Phys. Fluids; 20: No. 5, 844-850(May 


1977). 

A large cylindrical uir probe (length=30 cm, diame- 
ter=1.25 mm) and a probe of similar dimensions consisting of a 
conductor completely enclosed in an insulator are compared as 
exciters of ion acoustic waves. When the potential across the 
sheath of the Langmuir probe is increased from -143 to +10 V, the 
ion wave amplitude increases by a factor of 40. This result can be 
qualitatively — with a simple model which relates the wave 
amplitude to the sheath radius and to the ac sheath impedance. 
When large negative pulses (approximately-greater-than100 kT/sub 
e//e) are applied to the probes, the plasma response is similar for the 
biased and the insulated probe. advantages of the insulated 

as an exciter of ion waves over ordinary probes are discussed. 
on waves with 
with the i 


36765 approximation used in nonlinear theory of 
Nguyen, D.; Parbhakar, K.J. (Institut National de la 


backscattering. 
Recherche Scientifique, Centre de ge Universite du Quebec, 
JOL 2PO). Phys. Fluids; 20: No. 5, 864- 


-to-peak amplitudes (5n/n) 0.44 can be excited 
probe. 


36766 Nonlinear cylindrical ion-acoustic waves in a warm colli- 
sional plasma. Tagare, S.G.; Shukla, P.K. (Institut fuer Theoretische 
Physik, Ruhr-Universitaet Bochum, 4630 Bochum, Federal Republic 
of Germany). Phys. Fluids; 20: No. 5, 868-869(May 1977). 

The propagation of a nonlinear cylindrical ion-acoustic wave 
in a collisional lasma is shown to be governed by the modified 
mgt ries—Burgers equation. stationary shock solu- 
tion valid at early times is presented. 


FUSION POWER PLANTS 


36767 (CONF-760935—P4) Technology of 

fusion. Volume IV. Kulcinski, G.L. (ed.). (Energy Research and 
Development Administration, Washington, D.C. (USA)). 1976. 
the technology of lled 

rom 2. topi ing on tec! contro! 

nuclear fusion; Richland. Waskington, United States of America 
(USA) (21 Sep 1976). 


36768 (CONF-760935—P4, pp 1233-1247) Plasma driving sys- 
tems for a tokamak reactor. Mills, F.E.; Brooks, 


ion; Ric 

(USA) (21 Sep 1976). 

In Technol of controlled nuclear fusion. Volume IV. 

The To Experimental Power Reactor is a device de- 
signed to operate at or near ignition with the potential for produc- 
tion of net power. It utilizes technology which either exists or can be 
achieved with a modest extrapolation from the present. The plasma 
driving systems, and their implications for energy storage and trans- 
fer technology are analyzed utilizing dynamic simulation of the 
plasma start-up, burn and shutdown. 


36769 (CONF-760994—1) Philosophy and physics of predemon- 
stration fusion devices. Clarke, J.F. (Oak Ridge National Lab., Tenn. 
(USA)). 1976. Contract W-7405-ENG-26. 20p. Dep. NTIS $3.50. 

From School on tokamak reactors for breakeven; Erice, Italy 
(20 Sep 1976). 

A PDFD will operate in the 1980’s and must provide the 
plasma and plasma support technology information necessary to 
warrant design, construction, and operation of succeeding experi- 
mental power reactors and then the demonstration plant. The PDFD 
must be prototypical of economic fusion devices to justify its cost. 
Therefore, development of the fusion core will be the focus of the 
PDFD. The physics performance, power production objectives, and 
characteristics of the PDFD, and their relationship to the research 
these constraints will be 


36770 (ORNL/TM—S5038) Oak Ridge Tokamak experimental 
power reactor study scoping report. Roberts, M. (Oak Ridge National 
Lab., Tenn. (USA)). Mar 1977. Contract W-7405-ENG-26. 226p. 
presents the scoping studies 

i ts i i formed as the 
Tokamak Experimental Power tor (EPR). EPR as consid- 
ered in this study is to employ all systems necessary for significant 


865(May 1977). 
The steady state nonlinear backscattering problem is solved 
using the matched asymptotic method. The domain of validity of 
Tang's adiabatic approximation is established. 
(Argonne National Lab., IL). 1976. 
From 2. topical ; on the technology of controlled 
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electric power production at continuous duty " 
Demonstration Reactor Plant (Demo). 
begin with an exploration and identification of principal problem 
areas and then concentrate on consideration and evaluation of alter- 
nate design choices for each of the following major systems: Plasma 
and Physics, Nuclear, Electromagnetics, Neutral Beam 

Injection, and Tritium Handling. In addition, consideration has been 
given to the integration of these systems and requirements arising 
out of their incorporation into an EPR. One intent of this study is to 
the explored in search of the appropriate EPR 
‘© sa this intent, the explorations are presented 

in chart form ree tom aan possible options in key areas with extensive 
supporting footnotes. An important result of the scoping study has 
been the development and definition of an EPR reference design to 


(ORNL/TM-—5813) ORNL fusion power demonstration 

: interim report. STeiner, D.; Bettis, E.S.; PHuxford, TJ. (Oak 
Ridge National Lab., Tenn. (USA)). Mar 1977. Contract W-7405- 
ENG-26. 111p. P 06; MF AOI. 

The purpose of the ORNL Fusion Power Demonstration 
century, the commercial feasibility of fusion power on the 
tokamak concept. The two-year study was initiated in FY 1976, and 
this interim report oe the results for FY 1976. Major results 
include: (1) the outline of a hase plan for demonstrating the 
commercial 


tics which serve as the technical 
36772 (UCID—17387) LLL mirror fusion 


During 1976, new Mirror Program plans have been laid out 

to take into account the significant advances during the last 18 

f fusion power output to the neutral-beam power 


are necessary to reach our long-range goal of an experimental mirror 
reactor operating by 1990. Highlights of the events that have led to 
listed, and experimental program plans 
are ou 


36773 (UCRL—52203) Update of 


Pp 
engineering research facility (FERF) which uses a magnetic mirror 
The most significant changes from results previously a peony 
higher value of Q 0.51 vs 0.11) and a higher total neutron rate (2.82 
s~*) yielding a maximum neutron flux of 1.25 x 
wall. The required beam current is approximately 
previously estimated. 


Fusion reactor - a chance for solving the energy problem. 
Wienecke, R. (Max-Planck-Institut fuer Plasmaphysik, Garching/ 
Muenchen (Germany, F.R.)). pp 341-355 of In Physics in industry. 
O’Mon E.; O'Toole, C.P. Oxford; Per, ey (1976). 


progress i 
years that the construction of a fusion reactor has become a tangible 
a es eneral criteria for a fusion reactor forms the basis for 


, Princeton, N.J. (USA)); Krok- 
Fizicheskij Inst.); Schmitter, K.H. 


(Max-Planck-Institut fuer 
many, 16 16: No. 6, 1047-1062(1 

erence report gives a summary of papers 
at the conference on the following topics: magnetic « 
confinement 


experiments; magnetic "7 
ideal MHD theory and finite Larmor radius; tearing modes: disrup- 
tions; drift waves; trapped- le modes; drift cone mode: mirror 
confinement); inertial med avenned (absorption of laser radiation; 
microballoon compression by laser radiation and the stability prob- 
lem; with electron beams); thermonuclear 
tems (design s —_— s lasma-wall interaction; neutral injectors; 
energy storage and er; plasma burning instabilities). 


36776 Technology of the fusion reactors. Daenner, W. (Max- 
Planck-Institut fuer uenchen (Germany, 


hysik, Garchi ( 
F.R.)). Atomwirtsch., Atomtech.; 21: No. 12, 589(Dec 1976). 
German). 


From 9. sym 


on fusion 
Jun 1976). 


Systems analysis for fusion power stations. Raeder, J. 
Me Planck-Institut fuer Plasmaphysik, Garching/Muenchen (Ger- 
= F.R.)). pp 965-968 of In Reactor congress, Mannheim, 29.3.- 
1.4.1977. Section 8: fusion technology. Eggenstein-Leopoldshafen, 
Germany, F F.R.; ZAED (1977). (a German) — 
rom Reactor congress 1977; 


Mae 197 3 refs. Short communication only. 


36778 of the cost structure of possible fusion power 
stations. Buende, R. (Max-Planck-Institut fuer Plasmaphysik, Garch- 
ing/Muenchen (Germany, F.R.)). pp 969-972 of In Reaktortagung, 
Mannheim, 29.3.-1.4.1977. Sektion 8: Fusionstechnologie. 
stein-Leopoldshafen, Germany, F.R.; ZAED (1977). Gaus 
ee See 1977; Mannheim, Germany, F.R. (29 


; 3 refs. Short communication only. 


36779 Some results on the influence of impurity accumulation on 

the burr time of a Tokamak reactor. Borrass, K. (Max-Planck-Institut 
fuer Plasmaphysik, Garching/Muenchen (Germany, F.R.)). pp 989- 
992 of In Reaktoriaung, Mannheim, 29.3. 1.4.1966. Sektion 8: Fusion- 
Eggenstein-Leopoldshafen, Germany, F.R.; ZAED 


REFER ALSO TO CITATION(S) 36808 


36780 (CONF-760935—P4, pp 1433-1446) Assessment of blan- 
ket and shield technology. Twining, B.G.; Powell, J.R. 1976. 

From 2. ehend meeting on the technology of controlled 
nuclear fusion; Ric Washington, United States of America 
(USA) (21 Sep wo 


In Technology of controlled nuclear fusion. Volume IV. 
- or of the current state of blanket and shield tech- 
The overview is based on ts from the 
et "Shield Workshop and recent reactor y Lay 
om significant problems designer are ussed wi 
hope that future design and 
ing viable solutions. 


mining the lifetime of a first 

Cramer, B.A.; Kinder, R.C.; Davis, J.W.; (McDounell 

Astronautics Co. -East, East St. Louis, MO). 1976. 
From 2. topical on the technology of controlled 
nuclear fusion; Richland, W. United States of America 

Technology of controlled nuclear fusion. Volume IV. 

Tiss ane poe its results of a study directed at prediction of 

ife of the UWMAK-I 316 stainless steel first wall 
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(Ger- 
ted 
serve as (1) a common focus for the continuing design study and (2) n 
a guide for associated development programs. In addition, the study : 
has identified research and development requirements essential to ; technology; Garmisch-Parten- 
facilitate the successful conceptual design, construction, and oper- kirchen, German) : 
ation of an EPR. The 9th symposium, organized by Euratom and the 
IPP in Garmisch-Partenkirchen confirms a tendency to controlled 
nuclear fusion in R and D which is an occasion for showing cautious 
optimism with a view to the prospects of nuclear fusion utilization 
for the production of energy in the future. The main emphasis of the 
discussion switches more and more from the technology of experi- 
ments in plasma physics to the fusion reaction technology. 
parame analysis O OKamak COSts WhICn provides 
basis for the demonstration plan; and (3) a critical evaluation of the 
technological directions, design approaches, and plasma characteris- 
demonstration plan. 
program: summary. 
owler, T.K. ornia Univ., Livermore A). Lawrence Liver- 
more Lab.). 10 Feb 1977. Contract W-7405-ENG-48. 15p. Dep. 
Mar 1977). 
plasma parameters for a 4 refs. Short communication only. 
Lawrence Livermore Lab.). 6 Jan 1977. Contract W-7405-ENG-48. 
17p. Dep. NTIS $3.50. PHYSICS AND BLANKET ENGINEERING 
; Based on our current understanding of plasma behavior in S| 
Ireland (9 Mar 1976). 
and __ problems that still have to be solved and comparison 
of the advantages and disadvantages afforded by surviving concepts 
is presented and recent developments and plans in Europe and the 
United States are touched on. 
36775 Plasma physics and controlled nuclear fusion research. 
Summaries of the 6. international conference held at Berchtesgaden, 
Federal Republic of Germany, 6-13 October 1976. Pease, R.S. radial heat transfer cells. In the study, neutron wall loadings are 
(UKAEA Research Group, Abj varied over a range of 1.25 MW/m? to 5.0 MW/m? to assess the 
MLN. (Institute for Advanced S effect of this variable on the structural wall life predictions. The 
hin, O.N. (AN SSSR, Moscow work includes thermal analyses to establish structural temperatures 
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and coolant pressures, and materials evaluations to establish required 
and radiation damage effects. Radiation damage effects 
are included both from the standpoint of the volumetric swelling 
affecting stresses and material p ——, degradations affecting the 
first wall structural integrity. Applicability of these effects is also 
reviewed and discussions of required assumptions and data extrapo- 
lations are presented. Structural analysis includes consideration of 
perp stresses due to dead weight, coolant pressures, tempera- 
ture gradients and irradiation induced swelling. Several structural 
failure modes; creep rupture, fatigue, creep-fatigue interaction, crack 
induced coolant leakage, crack growth to fracture, and strength/ 
embrittlement are evaluated and compared for significance to the 
UWMAK-1 reactor first wall structure. Results indicate that coolant 
leakage due to growth of initial material flaws through the wall 
thickness and fracture due to strength/embrittlement considerations 
ing factors. 


36782 (CONF-760935—P4, pp 1525-1535) First wall conceptual 
designs using low atomic number materials. Bourque, R.F. (General 
Atomic Co., San Diego, CA). 1976. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Wadltagsen, United States of America 
(USA) (21 Sep 1976). 

In Technology of controlled nuclear fusion. Volume IV. 

The first wall in a fusion reactor may serve as a sacrificial 
erosion surface so as to protect the blanket wall behind it. In some 

lications, it can also serve as an extended-surface plasma limiter. 
For ‘or equal sputtering erosion rates, low Z first wall materials are by 
far preferable in fusion reactors because the plasma can tolerate 
greater concentrations. Conceptual designs are presented for radiat- 
ing, convectively-cooled and direct-contact first wall —_— using 
graphite and silicon carbide. Also presented is a self- —~o 
— to ensure uniform heating of individual first 
pane 


(CONF-760935—P4, pp —— Design, performance, 

handling blanket and shield for a 
noacircular tokamak experimental Bact Graumann, D.W.; 
E.R.; Woods, T.J. Co., San Diego, CA). 


From 2. on the technology of controlled 
nuclear fusion; United States of America 
(USA) (21 Sep 1976). 

In Technology of controlled nuclear fusion. Volume IV. 

Descriptions of the blanket, shield, and remote handling sys- 
tems for the General Atomic Noncircular Tokamak Experimental 
Power Reactor (EPR) are presented. The operational aspects of the 
a adopted for this EPR are also dis- 


36784 (CONF-760935—P4, pp 1551-1563) Tokamak experimen- 
tal power reactor primary energy conversion system. Stevens, H.C.; 

Abdou, M.A.; Mattas, R.F.; ¢ Maroni, V_A.; Patten, J.S.; Smith, D.L.; 

Youngdahl, CK. (Argonne National Lab., IL). 1976. 

From 2. Ly ~— _on the " technology of controlled 
nuclear fusion; ington, United States of America 
(USA) (21 Sep 

In Technology of controlled nuclear fusion. Volume IV. 

A primary energy conversion system designed for the ANL 
Reactor of, the first wall 
assembly, the et region, magnet the penetrations 
for plasma access are herein described. 


36785 (CONF-760935—P4, ‘PP 1575-1580) Containment wall 
processing impurity generation in microtor. Taylor, R.J. Univ af of 
oe Harling, O.K.; Styris, D.L.; Thomas, M.T. 


on the technology of controlled 
fusion; Ric , United States of America 
(USA) (21 Sep 1976). 


In Technology of controlled nuclear fusion. Volume IV. 
tokimnah have studied the plasma-wall interaction in the Microtor 
= 30 cm, A = 3) for a variety of different wall 
preparations In present day tokamaks the dominant impurity prob- 
are caused by oxygen and carbon. These impurities are respon- 
sible for edge cooling and are likely to cause similar problems in a 
reactor if not checked or diverted. Two phases of impurity control 
have been studied: (1) the initial cleanup of the surfaces and (2) wall 
material modification studies by in situ metal vapor deposition tech- 
niques. One easily applied method of cleaning is accomplished by 
exposing the chamber walls to a low temperature, y ionized 
plasma generated by an audio frequency oscillator applied to the 
ohmic heating coils of the tokamak device. This conditioning results 
in essentially Z eff approximately 1 plasmas in the Alcator and 
Rector tokamaks at MIT, as determined from conductivity measure- 
ments. We have recently investigated how to optimize this technique 
to rapidly remove impurities from the surfaces and also iy my = 
deplete some of the oxygen and carbon trapped in the few 
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atomic layers of the metal nearest to the plasma. We have found that 
low energy plasmas, with electron densities continuous in time, are 
efficient in removing oxygen in the form of water, and that hi 
energy ——- will remove carbon efficiently in the form of 
methane, and will trap oxygen by induced gettering on stainless steel 
surfaces. deposition techniques have changed the 
ag ae ag the chamber wall, but have been of limited utility due 
to fast erosion under tokamak discharges. 


36786 (LA-UR—76-1897) Calculation of toroidal fusion reactor 
blankets by Monte Carlo. seneees, J.L.; Cashwell, E.D.; Everett, 
C.J. (Los Alamos Scientific Lab., N. Mex. (USA)). 1977. "Contract 
W-7405-ENG-36. 3p. (CONF-770401—2). Dep. NTIS $3.50. 

From 5. international conference on reactor shielding; Knox- 
ville, Tennessee, United States of America (USA) (17 Apr 1977). 

A brief description of the calculational method is given. The 
code calculates energy deposition in toroidal geometry, but is a 
continuous energy Monte Carlo code, treating the reaction cross 
sections as well as the angular scattering distributions in great detail. 
(MOW) 
Neutronics and photonics calcula- 

tions for the tokamak experimental power reactor. Santoro, R.T.; 
Baker, V.C.; Barnes, J.M. (Oak Ridge N National Lab., Tenn. (USA)). 
Mar 1977. Contract W-7405-ENG-26. 47p. P 04;MF AOl. 

The results of one-dimensional neutronic and photonic calcu- 
lations that compare the nuclear performance of blanket and shield 
designs proposed for use in the Tokamak Experimental Power 
Reactor are presented. The nuclear analysis was carried out for both 
nonbreeding and tritium-breeding blanket modules to compare the 
spatial variations of the radiation flux and energy distributions, 
nuclear heating, radiation damage, and tritium breeding. Nonbreed- 
ing blanket modules that contain potassium plus SS-316 or potassium 
only as the energy-absorbing medium and breeding blankets that use 
natural lithium as the fertile material were evaluated as a function of 
the first-wall cooling scheme. 


power multiplication factors of 

and T injection. Jassby, 

Le -H. (Princeton Univ., N.J. (USA). Plasma Physics 
Lab.). Nucl. Fusion; 16: No. 6, 911-924(1976). . 

Key reactor parameters of intensely beam-driven toroidal 
plasmas with 50:50 D-T composition maintained by neutral-beam 
injection of both D and T, together with plasma re-cycling, are 
determined. The deuterons and tritons are injected with equal inten- 
sity and velocity. This mode of operation is most appropriate for 
high-duty factor, ‘high- aap operation, in the absence of 
pellet injection. The velocity distributions of energetic D and T ions 
are calculated from a relatively simple slowing-down model, but 
include a tail above the injection velocity that results from energy 
diffusion. Fusion power multiplication Q and fractional tritium burn- 
up are determined from fusion reactivities calculated for beam- 
target, hot-ion, and thermonuclear reactions. For conditions where 
Q approximately 1, beam-target reactions are dominant, but reac- 
tions among the hot ions contribute substantially to the total reaction 
rate when 0.2. To maintain the 
bulk-plasma temperature at progressively smaller nsub(e)tausub(E), 
it is necessary to continuously increase nsub(hot)/nsub(e), so that 
reactions among energetic ions serve to maximize the Q-value and 
power density in low-nsub(e)tausub(E)-driven operation. 


36789 Model experiment on the fusion reactor blanket. Fritscher, 
U.; Kappler, F.; Rusch, D.; Werle, H.; Wiese, H.W. (Kernfors- 
chungszentrum Karlsruhe (Germany, FR). Inst. fuer Neutronen- 
hysik Reaktortechnik). pp 997- of In 
29.3.-1.4.1977. Sektion 8: 


stein-Leopoldshafen, Germany, F.R.; ZAED AED 
From Reactor congress 1977; Mannheim, Mannheim Geomsay, FR. (2 


Mar 1977). 
4 figs.; 10 refs. Short communication only. 


36790 Erosion of the first wall in fusion reactors with magnetic 
confinement. Scherzer, B.M.U.; Behrisch, R. ey yy 
fuer Plasmaphysik, Garching/Muenchen (Germany, F.R.)). pp 977- 
980 of In Reactor congress, Mannheim, 29.3.-1.4.1977. Section 8: 
fusion technology. Eggenstein-Leopoldshafen, Germany, F.R.; 
ZAED (1977). (In German) 

— Mannheim, Germany, F.R. (29 


Concept study reactor blanket. Brockmann, 
H.; Darvas, J.; Foerster, S. (Kernforschungsanlage Juelich G.m.b.H. 
(Germany, F.R.). Inst. fuer Reaktorentwicklun . (Hahn- 
Meitner-Institut fuer Kernforschung Berlin G.m.b.H. (Germany, 
F.R.). Bereich Kernchemie und Reaktor). pp 985-988 of In Reaktor- 
tagung, Mannheim, 29.3.-1.4.1977. Sektion 8: Fusionstechnologie. 


JULY 31, 1977 


Eggenstein-Leopoldshafen, Germany, F.R.; ZAED (1977). (in 
Reactor congress 1977; Mannheim, Germany, FR. 29 


36792 Experimental studies on the neutron physics of the fusion 
reactor blanket. Cloth, P.; Filges, D.; Hecker, R.; Herzing, R.; Kirch, 
N.; Kuijpers, L. (Kernforschungsanlage Juelich G.m.b.H. (Germany, 
F.R.). Inst. fuer que og pp 1001-1004 of In Reaktorta- 


gung, Mannheim, 29.3-1.4.1977. 8: Fusionstechnologie. v2 
Germany, F.R.; ZAED (1977). 
From Reactor congress 1977; Mannheim, Germany, F.R. (29 


Mar 1977). 


36793 Nuclear properties of lithium/high-grade steel blankets. 
Daenner, W. (Max-Planck-Institut fuer Plasmaphysik, Garching/ 
Muenchen (Germany, F.R.)). 993-996 of In Reaktortagung, 
Mannheim, 29.3.-1.4.1977. Sektion 8: Fusionstechnologie. Eggen- 
stein-Leopoldshafen, Germany, F.R.; ZAED (1977). oro 
seed From Reactor congress 1977; Mannheim, Germany, F.R. 


MAGNET COILS AND FIELDS 


(CLM-R—161) Programmed reversed pinches in 
J.L. (UKAEA Research Group, Abingdon. 
NTIS (US Sales Only). 
Stationery Office, price Pound2.00. 
This report describes experimental studies of Reversed Field 
co tions, principally using electric di 

tics. Measurements on MHD instabilties, field diffusion, and the final 
states are compared with theory. The stability of the RFP is 
observed to depend on the plasma current and on the ratio of the 
radius of the conducting wall to that of the plasma. The plasma is 
stable for currents and compression ratios below certain critical 
values. When the compression ratio is increased gross m = | helical 
kink instabilties appear, which are predicted by ideal MHD theory, 
and lead to radial expansion of the plasma. The explanation for gross 
m = | modes observed for currents above the critical value requires 
the use of MHD instability theory which includes dissipative effects 
such as finite conductivity. The occurrence of more localized modes 
during the decay of the plasma is ascribed to the fact that the 
pressure gradient is too large since the value of 8 always increases 
and exceeds the stability it. The observation that the current 
decay time does not increase when the peak current is raised above 
the critical value, as might be expected theoretically, is attributed to 
MHD instabilities. The field configurations 

the decay of the plasma are similar for all RFPs studied in this w 
and are largely independent of the initial field distribution, which 
indicates that RFP discharges tend to relax to a particular final state 

in the experiments. 

36795 (CONF-760935—P4, pp 1249-1257) Implementation of 
vertically asymmetric toroidal-field ripple for beam heating of toka- 


mes gon ihe of controlled 
ing on tec’ con 

In Technology of controlled nuclear fusion. Volume IV. 

tokamak plasmas of high opacity can be reduced by a — iomerrd 

; ions are in w 
= 0). If the ripple is made 


drift 
the ite of the midplane, 
detrapped and thermalized in the central | 


36796 (CONF-760935—P4, pp 1259-1271) Superconducting > 
loidal magnets for a tokamak reactor. Ichikawa, H. (T 
elopment Center, Kawasaki, Japan); Mine, S.; 
Inai, ~ A.; Sako, K. 1976. 
rom 2. topical on technology of controlled 
nuclear futon, Richland, Washington, United States of America 
a Technology of controlled nuclear fusion. Volume IV. 


ed over the poloi i 
from the maximum of 4 x 10~* W/cm? in the excitation period to 
minimum of 1 x 10-' W/cm? in the burning period. 


36797 (CONF-760935—P4, pp 1273-1282) Superconducting tor- 
oidal field magnet for a tokamak fusion reactor. loki, K. (Mitsubishi 
Atomic Power Industries Inc., Ohmiya, Saitama, Japan); Asami, N.; 
a ge Nagata, D.; Nishiyama, E.; Jinbo, K.; Iwamoto, M.; Sako, 
From 2. topical ing on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 
In Technology of controlled nuclear fusion. Volume IV. 
Design study on the su ucting toroidal field magnet is 
carried out, based on the MW/sub t/ reactor concept. The 
maximum toroidal field is 12T, providing 6T at a radius of 10.5 m, 
the Fr center. The hybrid coil system of NbsSn and NbTi is 
employed for economic reason. The multi tary superconduc- 
tors are fully stabilized at the operation current of 36.46 kA. The 
conductors are fixed in slots of type 310 stainless steel disc. Total 
average loss of the cryostat loss, AC pulsing loss and neutron and 
a sos kW. The required liquefaction rate is 


36798 (CONF-760935—P4, pp 1283-1301) Conceptual design of 
systems for the Argonne Tokamak 


S.T.; Turner, L.R.; Mills, F.E.; DeMi- 
.; Kim, S.H. (Argonne National Lab., IL). 


. topical ing on the technology of controlled 
nuclear fusion; Ric 1 Washington, United States of America 
(USA) (21 Sep 1976). 

In Technology of controlled nuclear fusion. Volume IV. 

As an integral effort in the Ar ¢ Tokamak Experimental 
Power Reactor ceptual Design, conceptual design of a. 10- 
tesla, pure-tension superconducting toroidal-field (TF) coil system 
has been developed in sufficient detail to define a realistic design for 
the TF coil system that could be built based upon the current state of 
technology with minimum technological extrapolations. A conceptu- 
al design study on the superconducting ohmic-heating (OH) coils 
and the superconducting equilibrium-field (EF) coils were also com- 

. These conceptual designs are developed in sufficient detail 
with clear information on high current ac conductor design, cooling, 
venting provision, coil structural support and zero loss poloidal coil 
blanket and shield. 
36799 (KFTI—75-22) Possibility of operating the “VINT-20” 
one-cut torsatron as a 8 approximately 1 stellarator. Voitsenya, V.S. 
(AN Ukrainskoj SSR, Kharkov. Fiziko-Tekhnicheskij Inst.). 1975. 
16p. (In Russian). NTIS (US Sales Only). 

18 refs.; 4 figs. 

Magnetic configuration of one-way torsatron VINT-20 is 
investigated as regards to satisfying the conditions required for the 
equilibrium of plasma featuring high 8 (herein 8B = (nk(Tsub(i) + 
Tsub(e))/(Bo?/187r)). It is revealed that in certain modes which are 
elaborated at great lateral fields (B2/Bo = -7.5 %), the shape of 
magnetic surfaces satisfies the requirements to the equilibrium con- 
figuration. Values of 8 as estimated from the of the 
magnetic surface in these favourable modes reach 0.8. 


36800 Effect of transverse magnetic field on axial magnetic sur- 
faces of a three-turn stellarator perturbed by an 


fuer Experimentelle Kernphysik). pp 949-951 of In Reactor congress, 
Mannheim, 29.3.-1.4.1977. Section 8: fusion technology. ~ aed 
Leopoldshafen, Germany, F.R.; ZAED (1977). (In German 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 
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poloidal coil is wound with 3 mm x 15 mm rectangular cross 
sectioned NbTi stranded cable composed of 160 units of 0.5 mm 
diameter aay superconductor. The coil is made into 
pancake structure with 5 mm gap between es for cooling 
are 
the 
4 figs.; 1 tab.; 
mental Power Reactor. 
chele, D.W.; Smelser, P 
1976. 
Pyatov, V.N.; Shishkin, A.A. (AN Ukrainskoj SSR, Kharkov. 
Fiziko-Tekhnicheskij Inst.). Nucl. Fusion; 16: No. 6, 937-941(1976). 
The question of maintaining plasma equilibrium in a three- 
turn stellarator by means of an external transverse field H is investi- 
gated in an ideal magnetohydrodynamic model as a first approxima- 
tion with respect to 8, where £8 is the ratio of the gas-kinetic 
drif! ions are pressure of the plasma to the — pressure. An “island” struc- 
legion. Fis paper ture of the paraxial magnetic surfaces is observed under conditions 
Gesipn COnsideranons lor uired vertical- of precise compensation and slight undercompensation of the homo- 
ly asymmetric ripple. Examples are given of special TF-coil configu- = component of the plasma magnetic field by the transverse 
rations, and of the use of auxiliary coil windings to create the ield H. The optimum conditions are found for controlling the 
prescribed ripple profiles. Se of the magnetic axis with an external transverse field. 
elations are obtained for estimating the maximum equilibrium pres- 
sure of the plasma in a three-turn stellarator in the presence of an 
external transverse magnetic field. 
: 36801 State development of superconducting fusion magnets. Ko- 
marek, P. (Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. 
. Th Mar 1977). 
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6 refs. Short communication only. 


36802 Maximum attainable magnetic fields for superconducting 
torroidal magnetic field systems. Soell, M. (Max-Planck-Institut fuer 
Plasmaphysik, Garching/Muenchen F.R.)). pp of 
In Reactor congress, Mannheim, 29.3.-1.4.1977. Section 8: fusion 


technology. Eggenstein- -Leopoldshafen, Germany, F.R.; ‘ZAED 
(1977). (in German) 
ay Reactor congress 1977; Mannheim, Germany, F.R. (29 


Mar = 
Short communication only. 


36803 Optimization of the structure of large magnetic coils illus- 
trated by the example of the main coils of the TEXTOR fusion device. 
Stelzer, J.F.; Sievers, A.; Welzel, R. (Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.). Zentralabteilung Allgemeine echnolo- 
ie). pp 945-948 of In Reactor congress, Mannheim, 29.3.-1.4.1977. 
Soult 8: fusion technology. Eggenstein-Leopoldshafen, Germany, 

F.R.; ZAED (1977). (In German 
From Reactor congress 1977; Mannheim, Germany, F.R. (29 


i 4 refs. Short communication only. 


POWER SUPPLIES AND CIRCUITRY 


36804 (CONF-760935—P4, pp 1201- =e Inertial and inductive 
energy storage for fusion systems. Rogers, J.D. (Los Alamos Scientif- 
ic Lab., NM). 1976. 

From 2. topical _on the technology of controlled 

lear fusion; Richland, W: United States of America 

(USA) (21 Sep 1976). 

of fusion. Volume IV. 

ergy storage is necessary for all proposed fusion reactor 

systems. The plasma P ser for confinement and primarily the 
a time determine the nature of the storage system. 

‘ge times vary from 0.7 ms for theta-pinch reactors to one to 
two seconds for tokamak reactors. Three classes of devices are 
available for ener; ee, capacitors, and rotatin 
machines. The transfer of the en from the store imposes unus' 
switching requirements. The b requirements for reactor —- 
stores and more specifically those for tokamak experimental 
reactors (EPR) and for the Scyllac fusion test reactor (S: ) wil 
be presented. Assessments and comparisons of alternative en 
storage and transfer systems for these devices are to be p Porn 
The state of the pulsed su ducting inductive —— storage 
coils and homopolar development —— will 
Plans for tokamak ohmic-heating systems will briefly. 


36805 e inertial energy storage utilizing homopolar 
Weldon, W.F.; Woodson, H.H.; Rylander, H.G-.; 


Driga, M.D. (Univ. of Texas, Austin). pp 316-321 of In Proceedings 
of the second annual UMR-MEC conference on energy. Morgan, 
J.D. (ed.). North Hollywood, CA; Western Periodicals Co. (1976). 

From 2. annual UMR-MEC conference on energy; Rolla, 
Missouri, United States of America (USA) (7 Oct 1975). 

See CONF-7510146—. 

The pulsed power demands of the current generation of 
controlled dommndin fusion experiments have prompted a great 
interest in reliable, low cost, pulsed power systems. The Ener 
Storage oe pee the University of Texas at Austin was created in 
response to eed and has worked for the past three years in 
dovienion inertial energy storage systems. Homopolar motor-gener- 
ators of 0.5 and 5.0 MJ have been designed, built, and tested at the 
University of Texas and design studies have been completed for 
several systems ranging in size up to 63 GJ. The ‘ormance of the 
two laboratory machines and potential appli that have 
been investigated are discussed. 


36806 Transfer of inductive energy using fast-moving metallic 
plates. Rioux-Damidau, F. (Paris-11 Univ., 91 - Orsay (France). Lab. 
de Physique des Plasmas). Rev. Phys. Appl.; 12: No. 1, 47-60(Jan 
1977). (In French). 

load one needs a circuit-breaker consisting of a mechanical switc! 
and an absorbing device og an exploding foil) capable ot 
absorbing a high energy. maximum efficiency of the 
transfer is 25%. A new type of absorber with rapidly moving 
metallic plates which can transfer the energy with a high efficiency 
(60-70%) is described here. It is convenient for high energies (<1 
MJ) and & times (10-100 ys). It use causes less 

tion wi 


COOLING SYSTEMS 


36807 (CONF-760935—P4, pp 1387-1398) Off normal coolant 
system behavior in ICTR fusion reactors. Uliman, A.Z. (Univ. 
of California, Los Angeles). 197: 
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2 sales technology of controlled 
Wackington United States of America 
(USA) 1976), 

In Technology of controlled nuclear fusion. Volume IV. 

The use of a wetted wall design for an inertial confinement 
thermonuclear reactor ICTR pellet cavity is investigated. Thermal 
transport in a wetted wall ICTR is discussed. A loss-of-flow accident 
is also described for the wetted wall concept. (MOW) 


36808 (CONF-760935—P4, pp 1501-1511) Gravity circulated 
solid blanket design for a tokamak fusion reactor. Sze, D.K. (Univ. of 
Wisconsin, Madison); Schluderberg, D.C.; Sviatoslavsky, I.N. 1976. 
From 2. topical meetin ~ Baw the ‘technology of controlled 
nuclear fusion; Richland, W: ton, United States of America 
(USA) (21 ey 1976). 
In Technology of controlled nuclear fusion. Volume IV. 
A blanket design based on a flowing LixO microspheres 
costae. breeding concept is presented. The flow characteristics, 
thermal performance and the power cycle system for this blanket are 
discussed. This design is based on the unique heat transfer feature of 
D-T reactors, namely that 80 percent of the heat is generated in the 
coolant. Therefore, 4 good thermal transport medium rather than a 
good heat transfer medium is needed as the coolant. By using 
gravitational flow of LieO as the coolant, it is possible to have a low 
pressure blanket with good breeding characteristics. 


FUEL SYSTEMS 
REFER ALSO TO CITATION(S) 34186, 34187, 34188, 36829 


36809 (CONF-760935—P4, pp 1173-1180) rae of toroidal 
fusion reactors. Mills, R.G. (Princeton Univ., NJ). 197 

From 2. topical meeting on the ‘of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

In Technology of controlled nuclear fusion. Volume IV. 

The problem of fueling a commercial fusion reactor is de- 
scribed, and the pertinent work accomplished to date is summarized. 


36810 (CONF-760935—P4, pp wn PLT and TFTR neu- 
tral beam systems. ; Dagenhart, W.K. (Oak 
Ridge National Lab., TN). 1 1976, 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, W: United States of America 
(USA) Sep 1976). 

beeen of controlled nuclear fusion. Volume IV. 

A the neutral beam injection power required for the upcom- 
ing magnetic fusion devices increases to more than several MW, the 
neutral beam injection system evolves to a complex and multidisci- 

plinary system. The PLT beamline system, which is one of the first 
to be built based on the complex and integrated beamline concept, 
has been developed for the immediate future application to PLT. A 
conceptual beamline d has also been made for TFTR, which 
will burn D-T plasmas in the early 1980's. The injec a pee 
uirements are, r copay 4 MW H° at 40 keV with a 
3) duration for PLT and 20 MW D° at 120 keV with a 0.5 sec 
pulse duration for TFTR. These two beam systems, however, have 
much in common in their beamline design —_— and component 
functions. The neutral beam systems consist an ion source, a 
neutralizing gas cell, a bending magnet, a retractable beam target, a 
jumping system, and a drift tube connecting to plasma devices. 
These individual components and the design features will be de- 
scribed for both systems, with their differences discussed where 


appropriate. 


36811 (CONF. -7160935—P4, 1221-1231) Neutral-beam design 
Stearns, J.W. 


option. Pyle, R.V. (Univ. of California, 


> technology of controlled 
al paging on the United States of America 
(USA) (21 Sep 1976), 
In Technology of controlled nuclear fusion. Volume IV. 
The designs and costs of magnetic-confinement experimental 
devices and reactors can be affected strongly by the choice of 
parameters for the neutral-beam injection system. To provide the 
designer with information with which to estimate the physical and 
cost consequences of variations in energy, neutralizer thickness, ion- 
species mixtures, etc., we are carrying out ic studies of the 
neutralization efficiency. Some of the results are rted here. The 
data base is too small and uncertain to permit ulations which 


would optimize all aspects of design at this time. 
36812 Solid 
vestigation of its relation to 


sen, L.W. (Research Establishment Risoe, Roskilde (Denmark). 
1976. 75p. (In > NTIS (US Sales Only). 


interaction. In- 
en- 
ar 
the 
a refuelling methods, in particular injection of pellets of solid 
ydrogen isotopes, is given. The interaction between hydrogen 
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pellets and a fusion plasma is investigated and a theoretical model is 
form From this it is seen that the necessary injected 
0* m/sec. Experiments in which hydrogen pellets 


36813 Problem of fuel supply in fusion reactors. Salvat, M. 


(Max-Planck-Institut fuer Plasmaphysik, Garching/Muenchen (Ger- 
many, F.R.)). pp 957-960 of In Reactor congress, Mannheim, 29.3.- 
1.4.1977. Section 8: fusion technology. Eggenstein- 
Germany, F.R.; ZAED (1977). (In German) 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 


Mar 
1 fig.; 6 refs. Short communication only. 


RADIATION HAZARDS 


36814 (BNWL—2010) Environmental analysis of fusion power to 
determine related R and D needs. Young, J.R. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). Nov 1976. Contract 
. Dep. NTIS $4.50. 

tion of the technical background of fusion is 
given. de whim» effects are considered in terms of construction 
effects, fuel cycle impacts, and operational impacts. Some operation- 
al effects considered are: personnel requirements, waste heat, chemi- 
cal releases, sanitary wastes, noise and vibration, odors, magnetic 
fields, nonradioactive liquid releases, nonradioactive solids, routine 
tritium releases, nontritium radioactive waste, aesthetic i 
socioeconomic impacts, and transportation impacts. (MOW) 


36815 pp 1303-1318) Radioactivity and 
sociated thermonuclear reactors. Vogelsang, 


problems in W.F. (Univ. 
of Wisconsin, Madison). 1976. 

From 2. topical the technology of controlled 
nuclear fusion; Warkington. United States of America 
(USA) (21 Sep 1976). 

In Technology of controlled nuclear fusion. Volume IV. 

The need for radioactivity calculations in thermonuclear reac- 
tors is reviewed. The type of data needed to make the calculation is 
discussed along with the calculational scheme for processing the 
data and making the calculations. The results are reviewed for 
Tokamak reactors along with a discussion of various forms of 
presenting the results. calculations are applied to calculate the 
shutdown close behind the shield in selected CTR designs. The 
results show that further work needs to be done with more explicit 
paths and means for radioactivity to be released in order to properly 
assess the hazards of fusion reactors. 


in fusion reactors. Johnson, A 4, J. (Battelle Pacific 
Richland, WA). 197 hnology 
rom 2. topical tec controlled 
nuclear fusion; Richland, "Warkineton. United States of America 
(USA) (21 Sep 1976). 
In Technology of controlled nuclear fusion. Volume o# 


(CONF-760935—P4, pp 1329-1338) Potential environ- 
mental effects of fusion power plants. Young, J.R.; Gore, B.F. (Bat- 
telle Pacific Northwest Labs., Richland, WA). 1976. 

ing on the technology of controlled 
lear fusion; Ric Washi United States of America 
(USA) (21 Sep 1976). 


In Technol of controlled nuclear fusion. Volume IV. 
environmental effects of the first commercial 
tal analy 
analytical 
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In Technology of controlled nuclear fusion. Volume IV. 
An atmospheric tritium control system for a fusion power 
reactor is described. The system consists of three levels of tritium 


containment with appropriate atmospheric p equi it for 
the second and third levels. Routine tritium 


building to the environment are less than one Ci/day. Less than 110 
Ci escape to the environment following a postulated accident which 
releases 10° Ci within the reactor reactor building. 


36819 (CONF-760935—P4, pp 1351-1361) Tritium control in a 
mirror fusion central power station. Galloway, T.R. (Univ. of Califor- 
From 2. 


technology of controlled 
nuclear fusion; United States of America 
(USA) (1 Sep 1576), Richland, Washington, 


In Technology of controlled nuclear fusion. Volume IV. 
Tritium-containment systems for the blanket and power sys- 
tems of a mirror-fusion reactor are described. These systems are 
designed to reduce emissions to below 1 Ci/d. The overall conceptu- 
al design uses air as the reactor-hall atmosphere. A continuous 
catalytic oxidizer-molecular sieve adsorber cleanup system would be 
used to control a pot pode leakage from reactor components, energy 
recovery systems, and process piping. Such a system would maintain 
a 40 pCi/m* tritium iaeed (5 »Ci/m* HTO) in the hall. The blanket 
considered contains submodules with Lie BezOs-Be for tritium breed- 
ing. This canned breeding material is scavenged with a lithium- 
vapor-doped helium gas stream. The container consists of molybde- 
num alloy (TZM) tubes and the tube sheets with the breeding 
material packed and sintered in the shell surrounding the tubes. 
Potassium vapor coolant (also lithium-doped) through these 
tubes to recover the heat at 950°C. Leakage following an intermedi- 
ate TZM exchanger would result in a loss of 0.7 Ci/d into the steam 
through the Haynes-25 alloy boiler (potassium boiling). A ~—s 
getter bed is used to recover the tritium from the LiT and Lie 
scavengers in both the helium blanket scavenging flow and the 
potassium vapor coolant. 


of laser related penetration in central power stations. Botts, 
oF ais Chan, C.K.; Ullman, A.Z. (Univ. of California, Los Angeles). 


the technology of controlled 
United States of America 


nia, Livermore). 


of laser fusion research at the Los Alamos 

Scientific Laboratory. Winburn, D.C. (Los Alamos Scientific Lab., 
N.Mex. (USA)). Opt. Laser Technol.; 8: No. 6, 265-268(Dec 1976). 
_In 1972, the Los Alamos Scientific Laboratory initiated an 
effort - by a a Laser Research and Technology 
practibility of using the energy in 
focused laser beams to confine fusion targets of deuterium for 
thermonuclear burn and subsequent extraction of heat for generating 
electricity. Criteria for evaluating hazards in high energy laser 
environments were only in formative stages, and many associated 
hazards were not contemplated. Fundamental biological data for 
fast-pulsed lasers was also lacking. This paper describes the control 
measures instituted and eye-wear Pima om oy for the protection of 
loyees. Results of threshold damage experiments are summarized 

and a designed for a — of the hazards 
been experienced by 


.R. (Kernforschungsan- 

29.3.-1.4.1977. Section 8: 

Germany, F.R.; 

rom Reactor congress 1977; Mannheim, Germany, F.R. (29 


Mar 1 
UM 19 refs. Short communication only. 


POWER CONVERSION SYSTEMS 


(CONF-760935—P4, pp 1181-1200) Review of direct 
reactors. Barr, W.L.; Moir, R.W. (Univ. 


States of America 
(USA) (21 Sep 1976), 


topical meeting on the technology of controlled 
ee ~ Richland, Washington, United States of America 
experimental results partly verify the basic ideas of the theoreti 
model. 
In Technology of controlled nuclear fusion. Volume IV. 
The following topics are briefly described: (1) requirements 
for optical penetration performance, (2) failure sequences in LCTR 
optical penetrations, (3) thermal stress in optical penetrations, and (4) 
nonlinear optical effects. (MOW) 
the public and of plant personnel. Estimates of steady state tritium 
emissions from fusion plants are equal to or lower than the best 
expected emissions from the fission power cycle, on a MWe basis. 
However, losses from accidents, storage and major maintenance 
remain to be quantified for fusion. A substantial tritium control 
technology has been developed, but must be expanded to meet 
specific needs of fusion reactors. 
any employee. 
36822 
lage Jue} 
976 of 
fusion 
ZAED 
tained for each of the ten fusion power plant concepts currently 
being developed. These concepts were then analyzed to determine 
the general characteristics and probable interactions with the envi- 
ronment. As a result of this analysis it was concluded that all 
| concepts could be included within the envelope of a single reference ee 
design based upon the general nature of the fusion reaction, the 
36818 (CONF-760935—P4, pp 1339-1349) Environmental con- 
trol of the tritium inventory in a fusion reactor facility. Wittenberg, 
L.J.; Wilkes, W.R.; Kershner, C.J. (Mound Lab., Miamisburg, OH). 
1976. 
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In Technology of controlled’ nuclear fusion. Volume IV. 
The direct conversion to electrical energy of the energy 
carried by the leakage plasma from a fusion reactor and by the ions 
that are not converted to neutrals in a neutral-beam injector is 
discussed. The conversion process is electrostatic deceleration and 
direct particle collection as distinct from plasma ex ion against a 
time-varying magnetic field or conversion in an EXB duct (both 
MHD). Relatively simple 1-stage plasma direct converters are dis- 
cussed which can have efficiencies of about 50 a More 
complex and costly (measured in $/kW) 2-, 3-, 4-, and 22-stage 
concepts have been tested at efficiencies hs na 90 percent. 
Beam direct converters have been tested at 15 keV and 2 kW of 
power at 70 +- 2 percent efficiency, and a test of a 120-keV, 1-MW 
=. is being prepared. Designs for a 120-keV, 4-MW unit are 
The beam direct converter, besides saving on power 
mg and on beam dumps, should raise the efficiency of creating a 
neutral beam from 40 percent without direct conversion to 70 
percent with direct conversion for a 120-keV deuterium beam. The 
technological limits determining power handling and lifetime such as 
space-charge effects, heat removal, electrode material, sputtering, 
blistering, voltage holding, and insulation design, are discussed. The 
application of plasma direct converters to toroidal plasma confine- 
ment concepts is also discussed. 


INERTIAL CONFINEMENT SYSTEMS 


REFER ALSO TO CITATION(S) 34184, 34188, 35884, 35921, 
36683, 36685, 36686, 36692, 36702, 36727, 36728, 36820, 36821 


36824 (AD-A—029408) Laser-fusion studies at NRL. A report 
to ERDA for the period July 1974 to June 1975. Memorandum report. 
Bodner, S.E. (Naval Research Lab., Washington, D.C. (USA)). Aug 
1976. 182p. (NRL-MR—3315). NTIS $7.50. 

This report summarizes work done at NRL on laser fusion 
related to problems during FY 1975. Included are sections related to 
laser development and to experimental studies of laser plasma inter- 
action. (auth) 


36825 (AD-A—029794) Shiva phase II electromagnetic implo- 
sion research. Final report. Baker, W.L.; Boyd, R.W.; Burns, E.J.T.; 
Case, R.S. Jr.; Day, R.H. (Air Force Weapons Lab., ‘Kirtland AFB, 
N.Mex. (USA). Mar 1976. 157p. (AFWL-TR—74-307). NTIS $6.75. 

See also report dated May 73, AD—759826. 

The goal of the SHIVA program is to develop a high mg 4 
X-ray source for survivability/vulnerability testing p’ 
basic approach is to produce a high energy, high density plasma by 
imploding large radius thin foil cylinders in a vacuum. The foil is 
accelerated to a very high velocity by the J x B force that results 
when a high current is passed axially ——- the cylinder. The 
desired radiation source is produced when the foil collides with itself 
at the center of the implosion creating a high density, high tempera- 
ture plasma which loses most of its energy in a short burst of X-rays. 
During Phase II of the SHIVA program, the basic SHIVA concept 
was investigated both theoretically and experimentally. One and 
two-dimensional magnetohydrodynamic codes were used to theo- 
retically determine the implosion characteristics and radiation 
output. The experimental feasibility of the SHIVA concept was 
studied by using a fast 250 kilojoule capacitor bank to drive the foil 
implosion. (GRA) 


36826 (AED-Conf—76-506-011) Laser plasma interaction stud- 

ies on planar and pellet targets. Bodner, S.; Doschek, G.; Feldman, 
U.; McLean, E.; McMahon, J.; Nagel, D.; Ripin, B.; Stamper, a 
Whitlock, R.; Winsor, N. (Naval Research ’Lab., Washington, D.C. 
(USA)). 1976. 12p. (CONF-761012—42). NTIS (US Sales Only). 

From 6. international conference on plasma physics and con- 
trolled nuclear fusion research; Berchtes; am, Federal 
Republic of (F.R. Germany) (6 Oct 1976). 

4 figs.; 1 tab.; 9 refs. 

Laser-target interaction studies have provided information on 
absorption, light scatter, surface smoothness, fast electrons and ions, 
and thermal transport at intensities from 10'* to 10'* watts/cm? with 
a Nd-glass laser. 


— (UCRL—50021-75, pp 303-338) Plasma physics. Mar 

In Laser program annual canes, 1975. 

Calculations of laser plasma interactions have progressed to 
the point where specific correlations with experiments have been 
obtained in several important areas. Two-dimensional simulations of 
resonance absorption and instability heating in nonlinearly steeped 
have net absorption efficiencies of about 

percent. These predictions are in semiquantitative agree- 
sea with recent measurements. The observed polarization depen- 
dence of the scattered light was also predicted. The absorption 
calculations have been extended to lediede focused light beams. 
Several mechanisms which can lead to regimes of improved light 
absorption have been examined. These include short-wavelength ion 
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turbulence and critical surface breakup. Calculations have demon- 
strated a reduction in Brillouin scattering due to the limited mass and 
heat capacity of the underdense plasma. The results are consistent 
with the time-dependent reflectivity observed in some recent experi- 
ments with high-intensity light. Stimulated scattering may play a 
larger role in the overall energy balance in future experiments with 
longer pulses and more uniform irradiation. Calculations have also 
emphasized the importance of self-generated magnetic fields in the 
inhibited ener, By transport encountered in the experiments. The 
magnitude of fields, their sources, and several mechanisms for 
nonclassical electron diffusion have been examined. 


36828 (UCRL—50021-75) Laser program annual report, 1975. 
Glass, A.J.; Cummings, K.L. (eds.). (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Mar 1976. Contract W-7405- 
ENG-48. 585p. Dep. NTIS $13.75. 

um 


— (UCRL—S50021-75, pp 1-15) Laser program overview. 

In Laser program annual report, 1975. 

This Laboratory is conducting a pro to assess the scien- 
tific feasibility of laser-driven implosion and thermonuclear burn of 
microscopic targets containing deuterium and tritium. Experiments 
are being run on a single-p basis, the being on fast 
diagnostics of neutron, Tog a-particle, and scattered laser-light 
fluxes from the target. The laser source for this work is the neody- 
mium-doped-; {Na: :glass) laser operating in a master oscillator, 
co configuration, where a well-characterized, mode- 
locked pulse is shaped and amplified by successive stages to a — 
power of 1 TW in a 20-cm-diam beam. A second major 
program at LLL is seins the scientific feasibility of laser isotope 
separation, that is, the ability of lasers to change the isotopic ratios of 
elements. The third major component of the laser effort—research 
and development—concerns the development of efficient, low-cost 
lasers for the fusion and isotope-separation programs. 


36830 (UCRL—50021-75, pp 17-55) Systems studies. Mar 1976. 
In Laser program annual report, 1975. 
These studies emphasize applications in 
fissile fuel production. They have focused on deriving —— 
conceptual designs for laser fusion power plants and on developing 
concepts for fusion-fission hybrid reactors. Major technological 
problems such as first-wall problems are considered. Laser pellet 
requirements were considered. Some systems studies in laser isotope 
enrichment are also mentioned. These include process models and 
plant concepts. (MOW) 


a . (UCRL—50021-75, pp 131-254) Glass laser development. 
In Laser program annual report, 1975. 
Some particular development studies include the following: 
(1) passively mode-locked oscillator, (2) electronic single-pulse selec- 
tor, (3) metallic anodizin —— pertures, (4) Pockets cells, (5) 
rod amplifiers, (6) cost-effective high-energy spatial filters, (7) ASE 
shutters for target, (8) clean disk amplifiers, (9) laser technol 
transfer program. ysics studies the following: (1) 
spectroscopic studies, e studies, propagation studies, 
and and (4) pulse stackin OW) 


36832 pp Target design. Mar 1976. 

In Laser program annual report, 19 

Several important advances and <a were made in 
the area of fusion targets: (1) A sequence of improved fusion targets 
of complex design increased the experimentally measured neutron 
yield fiftyfold during early 1975. An additional twentyfold increase 
was achieved when the laser power/energy was doubled. Overall 
the neutron yield was increased from 10‘ to 10’, a sufficiently large 
number to make possible the first experiments to prove the thermo- 
nuclear nature of laser-induced DT neutrons. A dozen or so different 
kinds of fusion targets were developed for testing during 1975. The 
successful fabrication of these targets, several of which were ly 
complex, was an important achievement in the program to date. 
Detailed comparison of the diagnostic measurements with calcula- 
tions made on the LASNEX target design computer code showed 
generally good agreement. For example, over a range of neutron 
yields varying from 10? to 107, LASNEX predictions were accurate 
to about a factor of three. Major besitos were achieved in the 
design of advanced targets. A method of damping fluid instabilities 
by density gradients and low density/mass pushers was developed. 
As a result of these and other innovations, the laser requirements for 
fusion reactors were relaxed by large factors in the areas of wave- 

efficiency, and average power. In addition, the fabrication 
requirements for fusion reactor targets were relaxed by large factors 
in the areas of surface finish and cost. Important advances were 
ly in the areas of the laser tion, density profile self- 
steepening, and superthermal electron spectra. Experi- 
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ments confirmed many of our theoretical predictions. The progress 
of the design, plasma physics, and fabrication parts of the fasion 
target program are reported in some detail. 


—_ (UCRL—50021-75, pp 365-487) Laser fusion experiments 


Mar 1976. 
Laser fusion 


(August 1975), laser 
monuclear burn with yields of 11 respec- 
tively. Proof of true thermonuclear burn was obtained. Measure- 
ments of the cneney sane of the alpha particles resulting from the 
DT reaction co that true thermonuclear conditions had been 
achieved (May 1975). Time-resolved x-ray spectra from exploding 
to the compressed core. 
-ray spectra of laser-imploded targets were obtained with a 1 
resolution. Frequency-quadrupled laser light was used to probe 
plasma atmosphere. Ho! — interferometry, shadowgraphs, and 
measurements of the polarization rotation provide information on 
electron density, critical density contour, and proton and 
fields. Measured spatial distributions of the scattered tion 
showed that Polarization dependent scattering and absorption pro- 
cesses were dominant at power densities. Unique rimeters 
were develo; to obtain a reliable energy balance and determine 
the energy distribution. Scattered radiation in better than 93 percent 
of 4a was measured providing absorption values for various classes 
of targets. Spatially-resolved Sout time-integrated measurements of 
the particle and x-ray energies showed some evidence of polariza- 
tion-dependent plasma heating. An active readout provided real time 
x-ray spectral distributions in mike 2-keV range. A diffraction crystal 
by an active readout system. With insignificant loss of sensitivity, the 
spectrometer data are immediately available. 


36834 eee Laser thermonuclear fusion: 

status and N.G. Translation of Priroda; No. 10, 3- 
4(1976). 34p. "NTIS $4.00. 

A brief description of the research program ven along 

with an included on the pro ths of 

of laser-produced thermonuclear fusion is de- 


a XRAM. Winter- 


Thermonuclear microexplosions with 
berg, F. (Nevada Univ., Reno (USA). Desert Research Inst.). Atom- 


1, 30-32(1977). 

An intense relativistic electron beam accelerator for the igni- 
tion of thermonuclear microexplosions is proposed which draws its 
charged by the current of a fast homopolar generator. The 

is discharged from the Xram into a plasma focus machine. 
intense electron beam is generated by the high voltage result- 
ing from the current interruption in the focus b m= 0 
instability. The use of a homopolar machine in conjunction with a 
generation of a very large total energy output. 


COMPONENT DEVELOPMENT AND TESTING 
REFER ALSO TO CITATION(S) 35691, 35693 


36836 (CONF-760935—P4, Rotating target neu- 
tron source II: progress report. ; Osher, J.E.; R. Booth, 
Logan, C.M. (Univ. of California, pends A 1976. 

From 2. topical _on the technology of controlled 
nuclear fusion; Richland, W: United States of America 
(USA) Sep 19 1976). 


of controlled nuclear fusion. Volume IV. 
The RINS Facility at Livermore was authorized in the 
FY76 ERDA budget. This facility will house two 4 x 10" n/s 
sources of 14-MeV neutrons for materials damage experimentation. 
RTNS-II will be the first of DCTR’s dedicated neutron source 
facilities. Initial ap is currently scheduled for Marc March 1978. 
f buildings neutron sources started in 
Design of the 150 mA D* accelerators is LLL experi- 
ence with the MATS-III ion source and with the ICT accelerator of 
the RTNS-I source. Hardware ¢ 


36837 
the intense neutron source. Meier. 
NM). 1976. 


Weckington United’ Sex 


(USA) (21 Sep 1976). 


of controlled 
States of America 


. Leakag 
addition. Boundary layer modification aes have 
to attempt to reduce the leakage flow. An equivalent of over 50 

percent of the expected beam heat was added in tests using i 
cally heated rods. This heat addition increased leakage flow by 20 
percent. Other tests and techniques included supersonic diffusers, jet 
pressure profiles, and jet shadowgraph photography. 


36838 (CONF-760935—P4, pp 1473-1484) Subsonic and hyper- 
sonic gas target neutron generator studies. deLeeuw, J.H.; eager’ 
V.; Gottlieb, J.J.; Haasz, A.A.; Stangeby, P.C. (Univ. of 

oronto). 1976. 

From 2. topical 
nuclear fusion; Richland, 
(USA) (1 1976). 

on aspects of subsonic and hypersonic gas target neutron generator 
concepts. 


36839 (CONF-760935—P4, pp 1485-1500) Radiation damage 
analysis as applied to fusion reactor first walls. Odette, G.R, (Univ. of 
California, Santa Barbara); Doran, D.G. 1976. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

In Technology of controlled nuclear fusion. Volume IV. 

It will not be possible for many years to test potential fusion 
reactor first wall materials in a realistic neutron environment. There- 
fore, performance predictions will necessarily be based on data from 
more of the following respects: flux level, neutron spectrum, test 
volume, total possible exposures, cr pulsing capability. Additional 
development of damage analysis techniques is needed in order to 
project data from the set of diverse test environments to design 
environments. In particular, comprehensive damage models describ- 

ing damage production and evolution are needed to provide a 
pce for examining specific e mechanisms and, ultimate- 
ly, a quantitative predictive capability. The latter may employ semi- 
empirical correlation procedures, in which case the validity of 

extrapolations outside the range of the data must rest on comprehen- 
sive models. A brief, speculative discussion is given of the role of 
helium in the nucleation and growth of : 
frame of reference is a stainless steel first wall at a nominal 
of approximately 1 MW/m7?. Increased effort is needed on jor 
irradiation induced microstructural changes to mechanical property 
changes. This is particularly true because the small available test 
volumes permit the acquisition of much more microstructural data 
than mechanical property data. 


36840 (IPP—9/21) Program RADELI for evaluation of the mo- 
ments over the range- and deposited 
bombardment of solid solids. Littmark, U. (Max-Planck-Institut 

hysik, Garchin uenchen (Germany, F.R.)). Aug 

S (US Sales Only). 

1 fig.; 20 refs. 

A computer program RADELI is described to calculate 
moments of the range and deposited energy distributions for light 
ions in hous solids. The scheme of the classical work by 
Schiott and by Sigmund and Weissmann is followed, but more 
accurate approximations are used. The physical problem is described 
and the formulae necessary for the evaluation are presented. 
detailed description of all subprograms contained in RADELI is 
given. Methods to construct a distribution from its moments are 
available but are not discussed in this note. 

15 cm duoPIGatron ion source. Sti W.L.; Tsai, C.C.; 

1PM. (Oak Ridge National Laboratory, Ridge, Tennessee 
Ryan ~~ Rev. Sci. Instrum.; 48: No. 5, $33-536(May 1977). 

The 10 cm (grid diameter) duoPIGatron ion source produces 

hydrogen ion beams of 10—15 A beam current in the 20—40 

V energy range for a duration of a few tenths of a second. To 
fulfill the requirement of the next generation of high-power neutral 
inj devices, this 


a noise level within +- 10% and spatial density variations within +- 
5% at a density on the order of 10’ cm~* This larger source has 
operated reliably and produced a beam current exceeding 30 A of 
hydrogen at 27 keV. Initial operation of a 20 cm version of this 

source employing line cusp confinement has produced an extraction 
current of 60 A at 33 keV. 


as FUSION ENERGY 3773 
In Technology of controlled nuclear fusion. Volume IV. 
Plug nozzle experiments i.ave been conducted on jets for the 
ual report, 1975. 

in excess of 10 million neutrons from 0.7 

, © DT fuel were achieved. Using both two-beam irradiation at 

450 GW | | and a irradiation at 600 GW 
tritium-in-titanium targets was guided by computer modeling of the been enlarged to a version 15 cm in grid diameter. In addition, by 
target system now in use on RTNS-I_ The final design of neutron utilizing a magnetic multipole line cusp field confinement method, 
oa the plasma created is characterized over the 15 cm grid diameter by 
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GENERAL AND MISCELLANEOUS 


MANAGEMENT 
REFER ALSO TO CITATION(S) 35321 


36842 (ERDA—77-41/1) ERDA headquarters reports: January 
1977. (Energy Research and Development Administration, Washing- 
ton, D.C. re Div. of Administrative Services). Jan 1977. 73p. 
Dep. NTIS $4.50. 

ERDA UARTERS REPORTS (ERDA 77-41) 
vides a cumulative record, through various lists and an index, of the 
reports issued from ERDA eee ET The four sections of this 
publication are as follows: New ERDA Reports, a list of Headquar- 
ters reports received in the ERDA Library during the past month; 
Cumulative List of ERDA Reports, all ERDA 
issued or scheduled to be issued; Reports b 
Index to Keywords in Report Titles. mW 


ERDA military application and restricted data functions. wr 
Research and Development Administration, Washington, D.C. 
(USA)). Jan 1976. 117p. 06-MF AO 1. 
This report describes and discusses alternatives for i 
and funding the military application and Restricted Data functions 
now in ERDA. It was prepared in response to Section 307(b) of the 
Energy Reorganization Act of 1974. Chapter I describes the require- 
ment for the study, the military application and Restricted Data 
functions in ERDA, and the relevant aspects of the Atomic Energy 
Act which statutorily make these functions ERDA responsibilities. 
Chapter II discusses the nuclear weapon complex and weapon 
program, including the nonweapon activities conducted by the com- 
plex. Chapter III identifies major concerns suggesting a need for 
change or restraint against change. Chapter IV describes the non- 
weapon defense-related functions of ERDA, including naval reac- 
tors, production of special nuclear materials, —_ reactors and 
other military reactors, and potential transfer. pter V describes 
ERDA's Restricted Data responsibility and discusses its disposition 
© = to the principal weapon program transfer alternatives. 


36844 (INIS-mf—3385) 4. Activity report of the Nuclear Energy 
Agency. 1975. (Nuclear Energy Agency, 75 - Paris (France)). 1976. 
TIp. NTIS (US Sales Only). 

Despite the many economic and related difficulties experi- 
enced throughout the OECD area during 1975, for nuclear power 
the year brought much promise, together with consolidation and 
some encouragement for the nuclear industry. 1975 saw a concentra- 
tion of NEA’s technical work on nuclear safety, radioactive waste 
management, and studies related to the nuclear fuel cycle. NEA’s 
work on regulatory questions was also important. Besides NEA’s 
substantial involvement in the preparation of Extension Agreements 
for the Halden and Dragon Reactor Projects and for the Internation- 
al Food Irradiation Project, as well as the Agreement to establish a 
research and development program at Eurochemic on high-activi 
waste treatment, the Agency has also been closely concerned wi 
scientific and technological developments both within these Projects 
and in other areas. 


36845 (ORNL/TM—5854) Procurement module for a MIS: 
user's manual. Lovin, J.K.; Clark, B.A. (Oak Ridge National Lab., 
ae =" Mar 1977. Contract W-7405-ENG-26. 4lp. Dep. 


The FED-MIS Procurement Module (PROQ) is an on-line 
interactive computer program. It can be used to answer many 
questions pertinent to the status of outside procurements and their 
obligating costs. Even an inexperienced computer user should have 
little difficulty in learning to use PROO, as the module prompts the 
user on what requests it is expecting. If the user has doubts as to the 
response, or if the meaning of the response is not clear, the module 
will give a detailed list of the options available at that level. The user 
has control of what data are to be considered, how they are to be 
grouped, and what format the output will take. This user control is 
the result of the module’s hierarchical arrangement. As the user 
selects the options available at a level, the module proceeds to 
the next lower level until s' t input has been supplied to 
provide him with the — inten. At the entry level the 
user can request one of two actions. At the next level specific 
options are available. Some of these options can lead to lower levels 
having additional options. 7 figures, 3 tables. 


MATHEMATICS AND COMPUTERS 


REFER ALSO TO CITATION(S) 34881, 35334, 35353, 35409, 
35454, 36063, 36107, 36177, 36206, 36845 


ERDA ENERGY RESEARCH ABSTRACTS 


ERA VOL. 5-2, NO. 14 


— (BNL—22145) Some thoughts on in-house maintenance of 
large computer system. Pittenger, C.C. (Brookhaven National Lab., 
ton, N.Y. (USA)). 23 Sep 1976. Contract EY-76-C-02-0016. 8p. 

760934—7). Dep. NTIS $3.50. 

From Conference of the Associates of ERDA Systems, Oper- 
ations, and Pro; ; Denver, Colorado, United States of America 
(USA) (28 Sep 1976). 

Experiences with in-house maintenance of CDC 6000 system 
computers at Brookhaven National Laboratory are related. Person- 
nel training, motivation, and utilization are considered. Four areas of 
cost savings are pointed out. Advantages and disadvantages of in- 
house computer maintenance are set forth. (RWR) 


36847 (ORNL/TM—5773) NDT-COMP8 microcomputer. 
Dodd, C.V.; Connell, G.D. (Oak — National Lab., Tenn. 
ree Mar 1977. Contract W-7405-ENG-26. 25p. Dep. NTIS 


An 8080-based microcomputer, the NDT-COMP8, was de- 
veloped for control and data reduction of nondestructive tests. The 
computer is on a single 9.35 in. by 6.2 in. printed circuit board, has 
up to 4 K of ROM (read only memory), 4 K of RAM (random 
access memory), 1 serial I/O port (that can be jumpered for TTL, 
RS232C, or 20 ma current loop, with baud rates from 75 Hz to 4800 
Hz), and 72 parallel 1/O ports. A monitor for Lp development, 
a floating- — math package, and a PROM simulator/programer 
were developed to aid in the application of the board. 12 figures, 9 


tables. 
36848 (ORO—5046-3) Local convergence of the diagonalized 
method of multipliers. Byrd, R.H. (Johns Hopkins Univ., Baltimore, 
Md. ag 28 Oct 1976. Contract EY-76-S-05-5046. 21p. Dep. 


A aetindion of the method of multipliers of Hestenes and 
Powell 1 is considered in which the iteration is diagonalized, that is, 
only a fixed finite number of iterations of Newton's method are taken 
in the primal minimization stage. Conditions are obtained for qua- 
dratic convergence of the standard method, and it is shown that a 
diagonalization where two Newton steps are taken preserves the 
uadratic convergence for all multiplier update formulas satisfying 
ese conditions. 


(SAND—77-0167) User/programmer guide for UCMD 
66: single AGS 10/UCMD deletion. Burd, W.C. (Sandia Labs., Albu- 
querque, N.Mex. (USA)). Feb 1977. Contract EY-76-C-04-0789. 19p. 
Dep. NTIS $3.50 


This document describes program UCMD 66--an Applicon 
AGS/870/880 User Command for deleting individual i or 
UCMD programs. 2 figures. 


36850 (SU—326P30-48) Numerical methods for nonlinearly con- 
strained Wright, M. (Stanford Univ., Calif. (USA)). 
Oct 1976. Contract EY-7 3-0326; EY-76-C-03-0515. 262p. Dep. 
NTIS $9.00. 

A detailed description of a new aed algorithm for 
nonlinearly constrained optimization is presen The new method 
is based on the properties of the trajectory of minima obtained by 
varying the barrier parameter of the logarithmic barrier function. A 
nonfeasible-point method based on the trajectory of — quadratic 
penalty function is also described in detail. The search direction in 
the trajectory algorithms is determined by solving a ———— pro- 
graming sub-problem whose objective function is based on an 
proximation to the Lagrangian function. This sub-problem is 
posed whatever the value of the penalty or barrier parameter. The 
step taken along the search direction is obtained by considering an 
<4 reduction in the respective penalty or barrier function. 

i 2 penalty function, this step can be efficiently 
by a regular safeguarded linear search; for a barrier 
Pay however, it is crucial to use ially designed linear 
logarithmic barrier function. A description is included of penalty and 
barrier function methods, and of some other methods which are 
Lagrangian function. A comprehensive set of a 
has been developed, and a selection of typical numerical results 
presented. A primary concern was with practical algorithms, and the 
need to consider methods that will converge from even a poor initial 
estimate of the solution. Many “sophisticated” algorithms often 
critically depend on Gud only in a close neighbor- 
hood of the solution and, consequently, may perform poorly or even 
fail for any initial point not in such a region. The experimentation 
with methods has, therefore, been directed toward anal their 
general behavior, as well as asymptotic convergence rates. 23 fig- 
ures. 


36851 (UCLA—34P214-28) System control processor 
crocomputer network. Fenchel, R. (California Univ., Los 
(USA)). Jun 1976. Contract EY-76-S-03-0034-214. 241p. (WU - 
ENG—7646). Dep. NTIS $8.00. 

A network of microcomputers to be used as an educational 
tool in a computer science laboratory is discussed. The design of a 
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central control processor is presented in 

down, bottom—up requirement-driven design methodo 
paper serves not only as a description of the system 

sor, but also as a test of the ign methodology. 


36852 
tions and related topics. L. (Uni 
Contract AT(11-1)-881. pp 353-374 of In Theory and 
functions. New York; Academic Press, Inc. (1975). 
Nicholson's integral gives a generalization of the relation 
sin?*x + cos*x = 1 to the case of 1 functions. This in 
*/sub + Y*/sub v/(x)], as an integral over a 
ith the integrand positive. An analo- 
is presented Gegenbauer and 
ions derived from a new representation for the product of two 
Gegenbauer functions of the second kind, D/sub lambda//sup (a)/ 
@). “The result expresses the sum of the squares of the Gegenbauer 
on the cut, [(C/sub lambda//sup (a)/(x))? + (D/sub 
lambda//su (a)/(x))" as an integral over a Gegenbauer function of 
the second Kind, with the integrand again positive. Various applica- 
af including the derivation of 


roperties 
ucts of 


icity properties for the Hermite polynomials. 2 figures. 
36853 Need for a new classification of double 
Catan, BE. IA). Proc. Am. Math. 


224(Apr 
= elemen 


56: 221- 


Sachs, W.H. (Brookhav 
No. 2, 161- 1730May 1976). 


least-squares estimation of 
it, nonlinear, multiple response models havi 
mentally accessible variable is treated wii 
a Gauss—Newton—Newton iteration. 


lundh’s fast matrix transposition 
a 2/sup n/ x 2/sup n/ matrix is extended to 


REFER ALSO TO CITATION(S) 36845 
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REFER ALSO TO CITATION(S) 35406 


36856 (AD-A—030944) The effectiveness of soil as shielding for 


expedient 
Beer, M.; Cohen, 
Elmsford, N.Y. A 


sory. warehouse, protection factors can be estapoated 10 yl 
protection factors for any rectangular structure with dimensions that 
are not too small. 1.5) to roof soil 

than 1 ft. causes a further rate of drop in reduction 
factor by a factor of 10 per foot. (auth) 


Ps GENERAL AND MISCELLANEOUS 3775 
sup greai or eq Of its TOWS into primary 
storage. performance characteristics of the extension are de- 
scribed and subsequently compared with those of Eklundh, and its 
use in a two-dimensional image filtering routine is described. 1 
figure. 
INFORMATION HANDLING 
an pansion, OOUNCS ing SOM MmOnOvnK Di 
for the Gegenbauer functions, some new results on pro 
Bessel functions, and the derivation of an analogous integral for 
A series of Monte Carlo calculations was made to evaluate 
Soc. the effectiveness of soil in upgrading the fallout shielding effective- 
ness of typical light structures. In particular, exposure rates at 
proof is given of a linear transformation which several locations with one- and two-story thin-walled warehouse 
double hypergeometric series of order two into structures of different sizes were examined. Exposure rates at a 
a series of order three. A similar transformation holds for a particu- number of locations within a small wood frame house were obtained. 
lar series of arbitrary order in two or more variables. The change in Results were obtained for various countermeasures involving differ- 
order provides new evidence, the most compelling to date, that the ent amounts of soil loaded on the roof and bermed against the outer 
order of such a series is not a fundamental property. This conclusion walls of the structures considered. Conclusions are summarized as 
undermines the oi classification of hypergeometric series in follows: (1) It is possible to obtain protection factors greater than 
more than one variable. — pdr ge structures by the use of 12 ft. —— yo t the 
walls an . soil depths placed on shored-up roofs of one-story 
36854 multifunctional nonlinear regression analysis. structures or on the second floor of multistoried structures. (2) The 
»» Long Island, NY). Techno- next — alternative is the use of 7 ft. berms truncated at 6 a -— the 
E . piling of sandbags on top to a 12 ft. height, and use of 2 ft. of soil 
in algebraically Fepths on the roof. Better results are obtained by this method than 
only one experi- by using 10 ft. berms and 2 ft. of roof soil. In the latter case, radiation 
the context of incident upon the top 1 ft. or 2 ft. of the berm strongly increases the 
gorithm, derived 
through application of the implicit function theorem to the model, is 
sufficiently general to cover Bayesian estimation of parameters for 
multiresponse data. , 
36855 Extension of Eklundh’s matrix transposition algorithm and 
its application in digital image processing. Twogood, R.E.; Ekstrom, 
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Aarhus Univ. (Denmark) 

Gyllingnaes investigation: a survey of attitudes in the Gylling 

postal area towards atomic power, 2:35100 (INIS-mf—3381) 
Aerospace Corp., El] Segundo, Calif. (USA) 

Modulation of trapped energetic electrons at 6.6 R(E) by the 
direction of the interplanetary magnetic field. Interim report, 
2:36429 (AD-A—028999) 

Personal rapid transit research conducted at the Aerospace 


Vibrational energy exchange between Ho(v=1) and D2, N2, HCl, 
and COs. Interim report, 2:36453 (AD-A—031213) 
Aerospace Corp., El Segundo, Calif. (USA). Space 
Equion, an equatorial ionospheric i 
report, 2:36427 (AD-A—028839) 
Geomagnetically trapped alpha particles. Interim report, 2:36428 
(AD-A—028726) 
AiResearch Mfg. Co. of Arizona, Phoenix (USA) 
Development of a fluidic control system for a gas turbine 
set. Contractor's report, 15 Nov 1974—30 Apr 1976, 
2:34471 (AD-A—028774) 
Air Force Civil Engineering Center, Tyndall AFB, Fla. (USA) 
Air force fuel dumping: October 1974 to March 1975. Final report 
1 Oct 1974—31 Mar 1975, 2:36179 (AD-A—026243) 
Air Force Inst. of Tech., Wright-Patterson AFB, Ohio (USA). School 
of Engineering 


Dose rate effects on radiation of GAAS using 
electroreflectance. hey 2:35732 (AD-A—029012) 
Air Force Weapons Lab., Kirtland AFB, N.Mex. (USA) 
Electrical parameter screens for air force weapon systems 
hardness assurance. Final report, 2:36056 (AD-A—028613) 
Laser-induced damage as a function of dielectric properties at 1.06 
micrometers. Final report, 2:35731 (AD-A—028490) 
Shiva phase II electromagnetic implosion research. Final report, 
2:36825 (AD-A—029794) 
Alaska State Dept. of Natural Resources, Anchorage (USA). Div. of 
Geological and Geophysical Survey 
Projected Alaskan royalty oil production and its relationship to 


Lab. 
experiment. Interim 


Alaska Univ., Fairbanks (USA). Geophysical Inst. 
Airborne 


Idaho Falls, Idaho (USA) 


Chemistry Branch annual report for FY-1976 and 
quarter, 35740 (ICP—1103) 
American Society of Radiologic Technologists, Chicago, Ill. 
Development of a self-assessment continuing education program 
for all medical diagnostic x-ray machine operators. Final report, 
2:36264 (PB—254290) 
Ames Lab., Iowa (USA) 
Calculated p broadened linewidths of H2CO, 2:35758 (IS— 
4081) 
Charge radius of the pion, 2:36508 (IS-T—728) 
Decay schemes for mass separated and 1*7Xe, 2:36606 
(Is-T—743) 
Kinetics of the hydrolysis of MgCl: and the chlorination of 
magnesia, 2:34205 (IS-T—742) 
AME Technology, Inc., Lexington, Ky. (USA) 
— economic, and environmental impacts of coal 


uefaction plants. Final report, 2:33751 
AN SSSR, Bast. Yadernoj Fiziki 


Electromagnetic seal for the impulse feeding of gases into vacuum 
tuses, 2:35833 (ANL-Trans— 1082) 
AN SSR, Kharkov. Fiziko-Tekhnicheskij Inst. 

Possibility of operating the VINT-20” one-cut torsatron as a 8 

approximately 1 stellarator, 2:36799 (KFTI—75-22) 
National Lab., Ill. (USA) 

Annual report for FY 1976 on project ANO115A: the migration of 
plutonium and americium in the lithosphere, 2:36183 (ANL— 
76-127) 

Band magnetism due to f-electrons, 2:35663 (CONF-7609108—2) 

Benchmark temperature mapping of CRBRP fuel and blanket 
assemblies using THI3D, 2:34738 (ANL-CT—74-17) 

Benchmark testing of the finite-strain version of the LIFE-II fast- 
reactor fuel-lement code, 2:34737 (ANL—76-120) 

Ceramic coatings for components exposed to coal-gas 
environments: a review, 2:33609 (ANL—76-124) 

Coal liquefaction support studies. Annual report, October 1975— 
September 1976, 2:33652 (ANL—76-117) 

Cracking and healing behavior of UO: as related to pellet- 

ing mechanical interaction. Interim report, July 1976, 
2:34099 (ANL—76-110) 
ition of calcium sulfate: a review of the literature, 
2:35769 (ANL—76-122) 

Effect of disorder on the transition of CeAls into its ground state, 

2:35649 (CONF-761150—4) 
imental studies of narrow band effects in the actinides, 
2:35648 (CONF-761150—2) 

Experimental study of the neutronics of the first gas cooled fast 
reactor benchmark assembly (GCFR phase I assembly), 2:34736 
(ANL—76-36) 

Feasibility study of ultrasonic/sonic flowmeters for coal slurries, 
2:33785 (ANL-CT—77-1) 

Fusion cross section systematics: possible shell effects in reaction 

mechanisms, 2:36586 (CONF-7609107—1) 


2:36409 
ee in Medicine and Biology, Chevy Chase, Md. 
Radiologic and radionuclide imaging technology. An assessment 
report, 2:36268 
Aerospace Corp., E] Segundo, Calif. (USA). Aerophysics Lab. 
Social and economic impact assessment of Alaska Outer 
Continental Shelf petroleum development. Study plan report, 
2:33938 (PB—254669) 
1c 


ARMY CONSTRUCTION ENGINEERING RESEARCH LAB. 
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Light-Water-Reactor Safety Research Program: quarterly report, 
July—September 1976, 2:35143 (ANL—76-121) 

Materials Science Division coal technology eighth quarterly 
report, July—September 1976, 2:33610 ANL—76-125) 

Microstructural effects and signal-enhancement techniques in 
ultrasonic examination of stainless steel, 2:35939 (ANL—76-115) 

Model for predicting fish impingement at cooling water intakes, 
2:34501 (ANL/AA—8) 

Multiphase flow of gas-liquid and gas coal slurry mixtures in 
vertical tubes, 2:33651 (ANL—76-116) 

Nuclear magnetic resonance and the question of 5F electron 
localization in the actinides, 2:35662 (CONF-760956—5) 

Numerical integration of large deflection elastic—plastic 
axisymmetric shells of revolution, 2:35818 (ANL—76-XX-45) 

Orientation and alignment in beam tilted-foil spectroscopy, 
2:36465 (CONF-760749—1) 

Plutonium calorimetry and SNM holdup measurements. 
report for the period March 1976—August 1976, 2:34175 
(ANL—77-8) 

Statistical analysis of the D. C. Cook preoperational 
environmental monitoring program, 2:36192 (ANL/EIS—9) 

Superconducting rectifier development. Final report, 2:34512 
(PB—257533) 

Supportive studies in fluidized-bed combustion. Quarterly 

July—September 1976, 2:33799 

Engineering Research Lab., Champaign, 


Army 
(USA) 

Use of refuse as a fuel at Fort Monmouth, NJ. Final report, 
2:34240 (AD-B—003456) 

Electronics Command, Fort Monmouth, N.J. (USA) 

Investigation of hydrazine system reaction product formation. 

Technical report, 2:35484 
Electronics White Sands Missile Range, N.Mex. 
SA). Atmospheric Sciences 

SATFAL - the application of meteorological satellite data to 
nuclear fallout prediction, 2:36091 — A—025994) 

(USA) 

A bioassay dilution technique to assess the si of dredged 
material disposal. Final report, 2:36204 (AD-A—030263) 

Dredged material research. Notes, news, reviews, etc. Volume D- 
76-4, 2:36203 (AD-A—030236) 

Use of recycled materials in airfield pavements. Feasibility study. 
Final report, October 1974—August 1975, 2:35576 (AD-A— 
029528) 

Hygiene Agency, Aberdeen Proving Ground, 

Spectral irradiance of several ultraviolet sources, July- 

1976. Nonionizing radiation protection special study, 2:36311 
(AD-A—031276) 

Army War Coll., Carlisle Barracks, Pa. (USA) 

Petroleum: a vital link in national security. Student essay, 2:35417 
(AD-A—028919) 

Energy of Canada Ltd., Chalk River, Ontario. Chalk River 

Nuclear Labs. 

Additional shutoff rod experiments in ZED-2, 2:35062 (AECL— 


5102) 
Interaction between graphite and UO; in operating nuclear fuel 
elements, 2:34712 (AECL—5301) 
Energy of Canada Pinawa, Whiteshell 
Nuclear Research Establishment 
Calculation of axial flux distribution in CANDU fuel bundles, 
2:35063 (AECL—5390) 


Facility for in-reactor creep testing of fuel cladding, 2:35116 
(AECL—5525) 

Geological disposal of radioactive wastes - the Canadian 
development program, 2:34146 (AECL—5392) 

Reduction of long-term potential hazard of spent fuel from 
CANDU reactors by heavy element recycles, 2:34713 (AECL— 
5395) 

Theoretical basis for a transient thermal elastic-plastic stress 
analysis of nuclear reactor fuel elements, 2:35034 (AECL— 
5233) 

>. of Canada Ltd., Sheridan Park, Ontario. Power 


Canadian power reactor fuel, 2:34714 (AECL—5609) 
Div., Canoga Park, Calif. (USA) 
Fast reactor fluence dosi . Technical progress report, 
January—November 1976, 2:34734 (AI-ERDA—13181) 
LMFBR safety program. Annual technical progress report, 
— fiscal year 1976 and 1976T, 2:35142 (AI-ERDA— 
2) 


Atomics International Div., Golden, 


government fiscal year 1976, 2:34735 (Ai-ERDA—13183) 
International Colo. (USA) 


Div., 

Reference critical ts. Progress report, October 1, 1976— 
December 31, 1976, 2:34180 (RFP-NUREG—2622) 

Status report on the fluidized bed incineration system for U.S. 
Energy Research and Development Administration transuranic 
waste, January—June 1976, 2:34137 (RFP—2540) 

Colo. (USA). Rocky Flats Plant 

ATMX-600 rail car safety analysis report for packaging (SARP), 
2:34119 (RFP—2244(Rev. 1)) 


Babcock and Wilcox Co., Alliance, Ohio (USA). Research Center 

Functional performance of the helical coil steam generator, 
Consolidated Nuclear Steam Generator (CNSG) IV system. 
Executive summary report, 2:35137 (PB—253323) 

Functional performance of the helical coil steam generator, 
Consolidated Nuclear Steam Generator (CNSG) IV system. 
Final report, 2:35138 (PB—253324) 

Investigation of mechanical properties and chemistry within a 
thick MnMoNi submerged arc weldment, 2:35642 (EPRI-NP— 
373) 

Babcock and Wilcox Co., Lynchburg, Va. (USA). Nuclear Power 

Generation Div 


Babcock and Wilcox version of PDQO7: user’s manual, 2:34603 
(BAW—10117A) 

Investigation of mechanical properties and chemistry within a 
thick MnMoNi submerged arc weldment, 2:35642 (EPRI-NP— 
373) 

PROLIB: code to create production library of nuclear data for 
design calculations, 2:34602 (BAW—10114A) 

Reactor protection system design using micro-computers, 2:35149 
(CONF-761006—44) 

Research Labs., Aberdeen Proving Ground, Md. (USA) 

Solar energy storage, 2:34260 (AD-A—028083) 

Battelle Columbus Labs., Ohio (USA) 

Critical materials needs. Final report, 2:35348 (AD-B—005889) 

Critical materials needs. Midterm technical report, 2:35347 (AD- 
B—003902) 

Dimensional control of buttwelding pipe fitting for nuclear power 
plant Class 1 piping systems, 2:35002 (ORNL/Sub/2913—5) 

Final report on survey of the applications of solar thermal energy 
systems to industrial process heat. Volume 2. Industrial process 
heat survey, 2:34390 (TID—27348/2) 

Final report on survey of the applications of solar thermal energy 
systems to industrial process heat. Volume 3. Solar thermal 
energy systems analysis and preliminary assessment of related 
nontechnical issues, 2:34391 (TID—27348/3) 

Fuel contaminants. Volume 1. Chemistry. Final report, Jun 1975— 
Feb 1976, 2:33959 (PB—256020) 

Heat source component development program. Quarterly report, 
October—December 1976, 2:34196 (BMI-X—676) 

Battelle Pacific Northwest Labs., Richland, Wash. (USA) 

An experiment on accelerating the writing of nuclear standards 
conducted for the American National Standards Institute. Final 
report, 2:34838 (PB—256 129) 

Assessment of the risk of transporting plutonium dioxide and 
liquid plutonium nitrate by train, 2:34118 (BNWL—1996) 

Bibliography of PNL publications in management of radioactive 
wastes, subject-indexed (alphabetically) and listed 
chronologically (latest issues first), 2:34126 (BNWL—2201) 

Characterization of substances in products, effluents and wastes 
from synthetic fuel production tests. Quarterly progress report, 
2:33748 (BNWL—2131) 

Clean critical experiment benchmarks for plutonium recycle in 
LWR’s. Volume I. Final report, 2:34894 (PB—255728) 

Corrosion in nuclear waste processing at Battelle 
Northwest, 2:34130 (BNWL-SA—6002) 

Development and characterization of materials for open cycle 
MHD. Quarterly report, April—June 1976, 2:35479 (BNWL— 
2004-3) 

ENFORM: an ENergy inFORMation system, 2:34176 (BNWL— 
2195) 

Environmental analysis of fusion power to determine related R 

and D needs, 2:36814 (BNWL—2010) 


2c 
Sodium-to-gas leak detection. Annual technical progress report, 
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Environmental monitoring report on the status of ground water 
beneath the Hanford Site, January—December 1975, 2:34170 
(BNWL—2034) 

Evaluation of Monticello Nuclear Power Plant, Environmental 
Impact Prediction, based on monitoring programs, 2:35095 
(BNWL—2150) 

Final report on survey of the applications of solar thermal energy 
systems to industrial process heat. Volume 2. Industrial process 
heat survey, 2:34390 (TID—27348/2) 

High precision trace element and organic constituent analysis of 
oil shale and solvent-refined coal materials, 2:34038 (BNWL- 
SA—6001) 

High rate sputter deposited NbsX containing oxygen, 2:35647 
(BNWL-SA—5854) 

List of ERDA radioisotope customers with summary of 
radioisotope shipments, FY 1976, 2:34193 (BNWL—2147) 

Long-term effects of an intracavitary treatment with californium- 
252 on normal tissue, 2:36326 (BNWL-SA—5806) 

Nuclear waste management and rtation quarterly 
report, July—September, 1976, 2:34125 (BNWL—2179) 

Pacific Northwest regional assessment program 1975 annual 
report, 2:36221 (BNWL—2084(Rap.1)) 

Precipitation scavenging of fossil-fuel effluents. Final report 24 
Jun 74-28 Nov 75, 2:34507 (PB—256649) 

REDIQ: a computer program for health effects from 
inhalation and ingestion of radionuclides, 2:36312 (BNWL— 
2110) 

Regional air quality assessment for probable near-term coal-related 
energy development in the northwest, 2:33747 (BNWL— 
2084(Rap-9)) 

Solvent extraction equipment evaluation study. Part 2. Workshop 
proceedings, 2:34110 (BNWL—2186(Pt.2)) 

Solvent extraction equipment evaluation study. Part 1. Review of 
the literature, 2:35766 (BNWL—2186(Pt.1)) 

Solvent extraction equipment evaluation study. Part 3. Summary, 
2:35767 (BNWL—2186(Pt.3)) 

The Marysville, Montana geothermal project. Final report, 
2:34429 (PB—258134) 

Tumbleweed and cheatgrass uptake of Tc from five Hanford 
soils, 2:36184 (BNWL—2183) 

Corp., San Francisco, Calif. 


(USA) 
tual design of commercial 50 MWe(net) geothermal power 
plants at Heber and Niland, California. Final report, 2:34434 
(SAN—1124-1) 

Manpower, materials, equipment, and utilities required to operate 
and maintain energy facilities. Final report Oct 1974—Mar 1975, 
2:34500 (PB—255438) 
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Coal beneficiation (citations from the NTIS data base). Report for 

1964-Aug 76, 2:33599 (NTIS/PS—76/0774) 

Design and applications of flywheels (citations from the NTIS 
Data Base). Report for 1964-Aug 76, 2:35294 (NTIS/PS—76/ 
0767) 

Design and applications of flywheels (citations from the 
Engineering Index Data Base). Report for 1970-Aug 76, 2:35295 

(NTIS/PS—76/0768) 


Pe 13¢ NATIONAL TECHNICAL INFORMATION SERVICE, 

27435) 
National Aeronautics and Space Administration, Greenbelt, Md. 

Miljoestyrelsen, Copenhagen (Denmark) 

Coordination 

2640-2) 

Mission Research Corp., Santa Barbara, Calif. (USA) 

Characteristic steady-state electron emission properties for 

(USA) 

Survey of alcohol fuel technology. Volume II. Technical report, 

2:34236 (PB—256008) 

Mobil Research and Development Corp., Paulsboro, N.J. (USA) 


NAUCHNO-ISSLEDOVATELT4wT4SKIJ INST. ATOMNYKH 


Electrostatic precipitators for air pollution control (citations from 
the NTIS Data Base). Report for 1964-Sep 76, 2:34504 (NTIS/ 
PS—76/0752) 

Electrostatic precipitators. Volume 1. 1970-1974 (citations from 
the Engineering Index Data Base). Report for 1970-74, 2:34505 
(NTIS/PS—76/0753) 

Electrostatic precipitators. Volume 2. 1975-September 1976 
(citations from the Engineering Index Data Base). Report for 
1975-Sep 76, 2:34506 (NTIS/PS—76/0754) 

Energy policy and research planning (a bibliography with 
abstracts). Report for 1964—Aug 1976, 2:35399 (NTIS/PS—76/ 
0710) 

Fly ash (citations from the ntis data base). Report for 1964-Aug 
76, 2:33740 (NTIS/PS—76/0717) 

Fly ash. Volume 1. 1970-1974 (citations from the Engineering 
Index Data Base). Report for 1970-74, 2:33741 (NTIS/PS—76/ 
0718) 

Fly ash. Volume 2. 1975-July, 1976 (citations from the 
Engineering Index Data Base). Report for 1975-Jul 76, 2:33742 
(NTIS/PS—76/0719) 

Oil pollution detection and sensing (a bibliography with abstracts). 
Report for 1964—Jul 1976, 2:33937 (NTIS/PS—76/0701) 

Silver cells (citations from the Engineering Index data base). 
Report for 1970-Sep 76, 2:35302 (NTIS/PS—76/0880) 

Silver cells (citations from the NTIS data base). Report for 1964- 
Sep 76, 2:35301 (NTIS/PS—76/0879) 

Solar space heating and air conditioning (citations from the NTIS 
data base). Report for 1964-Sep 76, 2:34363 (NTIS/PS—76/ 


0727) 

Solar space heating and air conditioning (citations from the 
Engineering Index data base). Report for 1970-Sep 76, 2:34364 
(NTIS/PS—76/0728) 


Solid waste disposal economics (a bibliography with abstracts). 
Report for 1964—Jun 1976, 2:35578 (NTIS/PS—76/0661) 

Superconducting magnets (a bibliography with abstracts). Report 
for 1964-Aug 76, 2:35846 (NTIS/PS—76/0771) 

Synthetic fuels from municipal, industrial, and agricultural wastes 
(a bibliography with abstracts). Report for 1964-Sep 76, 2:34229 


(NTIS/PS—76/0795) 
ee Inst. Atomnykh Reaktorov, Dimitrovgrad 


Solution of the neutron transport equation and the nucleus of the 
integral equation of fission neutron sources for a one- 
dimensional multi-region cylindrical reactor in the m-group P,- 
approximation, 2:34893 (NILAR-P—245) 

Inst. Ehlektrofizicheskoj Apparatury, 


Application of a round superconducting coil with circular cross- 
section windings as a magnetic inductive energy storage system, 
2:35290 (LA-tr—77-22) 

Plasma holography in high-current discharges, 2:36700 (NIIEFA- 
T—0194) 

Naval Academy, Annapolis, Md. (USA). Environmental Protection 

Research and Development Team 

Feasibility of heating domestic hot water for its with solar 
energy. Final report, 1 Jul 1975—30 Jun 1976, 2:34389 (AD-A— 
028418) 

Naval Postgraduate School, Monterey, Calif. (USA) 

Ambient air quality model for assessment of U.S. naval aviation 
emittants. Final report, 2:36101 (AD-A—030031) 

An analysis of coherent Anti-Stokes Raman y as an 
analytical tool. Master's thesis, 2:35757 (AD-A—028506) 

An optimization study of a low thermal potential power system, 
2:34343 (AD-A—028505) 

Electroexcitation of giant resonances in Ni 60 between 5 MeV and 
30 MeV excitation energy. Master's thesis, 2:36605 (AD-A— 
028890) 

= ae real and imagined dangers, 2:34174 (AD-A— 

Naval Research Lab., Washington, D.C. (USA) 

Cooperative radiation effects simulation p: Semiannual 
a a report 1 May 1975—3i Mar 1976, 2:35690 (AD-A— 
02852 

Laser plasma interaction studies on planar and pellet targets, 
2:36826 (AED-Conf—76-506-01 1) 

Laser-fusion studies at NRL. A report to ERDA for the period 
July 1974 to June 1975. Memorandum report, 2:36824 (AD-A— 
029408) 


Magnetic field due to thermoelectric currents produced by an 


impurity grain in dense plasma. Interim report, 2:36712 (AD- 
A—028784) 
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Pro-static agents in jet fuels. Final phase report, 2:33928 (AD-A— 
029382) 


The yearly summary of the NRL air quality data (1975). Final 


Center, Silver Spring, Md. (USA) 


Doppler effect in light reflected from the ionization cloud of a 
beam of electrons propagating in a stationary gas. Technical 
2:36645 (AD-A—027829) 
Sewell and Associates, Inc., Dallas, Tex. (USA) 
Preliminary regional study of the present and possible future oil 
and gas development in the areas of thick rock salt and shale 
deposits of Michigan, Ohio, Pennsylvania, and western New 
York as of December 1975, 2:35418 (ORNL/Sub/87989—75/1) 
New Mexico Univ., (USA) 
Axial xenon redistribution and power shaping in large pressurized 
water reactors, 2:34612 
Niagara Mohawk Power Corp., Syracuse, N.Y. (USA) 
Nine Mile Point Nuclear Station, Unit 1. Annual report of 
operation: January—December 1976, 2:34829 (DOCKET- 


50220—714) 
TNO, Apeldoorn-Zuid (Netherlands). Centraal 
‘echnisch Instituut TNO 
Report for the Ist quarter of 1976, 2:34782 (TNO-LMEC—25) 
Report for the 4th Lg of 1975, 2:34775 (TNO-LMEC—24) 
North Carolina State (USA) 


Sorption of graphites at high temperatures. Progress report, 
February 1, 1976—January 31, 1977, 2:35770 (ORO—4682-3) 
North Carolina State Univ., Raleigh (USA). Center for Marine and 
Coastal Studies 
Energy from the oceans: fact or fantasy. Report No. 76-1, 2:34348 
(UNC-SG—76-04) 
North Dakota Univ., Grand Forks (USA) 
Chemistry of lignite liquefaction. Quarterly July— 
September 1976, 2:33655 (FE—2211-3) 
Research and Technology Center, Hawthorne, Calif. (USA) 
Radiation effects on oxides, semiconductors, and devices. Final 
report May 1975—Apr | 2:36055 (AD-A—028034) 
Univ., Evanston, Ill. (USA) 
Endochronic theory for inelasticity and failure analysis of 
concrete structures, 2:34646 (ORNL/Sub/4403—1) 
Surface film and plasticity of iron single crystals at 77° K, 2:35656 
(COO— 1367-74) 
Energy Agency, 75 - Paris (France) 
4. Activity report of the Nuclear Energy Agency. 1975, 2:36844 


(INIS-mf—3385 
Nuclear Regulatory Washington, D.C. (USA) 
NRC Task Force report on review of the federal/state program 


for regulation of commercial low-level radioactive waste burial 

grounds, 2:34148 (NUREG—0217) 

Nuclear Regulatory Commission issuances, 2:34834 (NRCI—76/ 
11) 

Power Reactor Docket Information, 2:34835 (NUREG/PRDI— 
71/1) 

Power Reactor Docket Information, 2:34836 (NUREG/PRDI— 
71/2) 

Power Reactor Docket Information, 2:34837 (NUREG/PRDI— 


71/3) 
Regulatory Commission, Washington, D.C. (USA). Office of 

Nuclear Reactor 

Construction and operation of Clinch River Breeder Reactor 
Plant: Project Management Corporation, Tennessee Valley 
Authority, and Energy Research and Development 
Administration. Final environment statement. Docket No. 50- 
537, 2:35096 (NUREG—0139) 


Oak Ridge Gaseous Diffusion Plant, Tenn. (USA) 

Aerodynamic isotope separation processes for uranium 
enrichment: process requirements, 2:34077 (K/OA—2872) 

National Uranium Resource Evaluation program. 
Hydrogeochemical and Stream Sediment Reconnaissance 
Program in Central United States. First quarter FY 1977, 
October 1, 1976—December 31, 1976, 2:34068 (K/UR—3(Pt.3) 

Plans for expansion of spent fuel storage capacity, 2:34833 (K- 


Analytical Chemistry Division annual progress report for period 
ending November 30, 1976, 2:35741 (ORNL—5244) 
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Approaches to chemical class analyses of fossil derived materials, 
2:33678 (CONF-770301—5) 

Coal technology program. Progress report for December 1976, 
2:33578 (ORNL/TM—5770) 

report, October 1, 1976—December 31, 1976, 2:35502 
(ORNL/TM _-5800) 

Critical evaluation of the nonradiological environmental technical 
specifications. Volume 2. Surry Power Plants, Units 1 and 2, 
2:36213 (ORNL/NUREG/TM—70) 

CUMEx: a cumulative hazard index for limiting 
exposures to environmental pollutants, 2:36107 (ORNL—5263) 

Design criteria for piping and nozzles program quarterly progress 
report, April—June 1976, 2:34569 (ORNL/NUREG/TM—91) 

Design report for the ACES demonstration house, 2:35322 
(ORNL/CON—1) 

Development of a unified transport h for the assessment of 
power-plant impact, 2:36206 (ORNL/NUREG/TM—89) 

Device for sampling HTGR recycle fuel particles, 2:34070 
(ORNL/TM—5739) 

Econometric analyses of household fuel demands, 2:35388 
(ORNL/CON—7) 

Evaluation of sustained load effects in reactor vessels by 
means of intermediate-scale flawed vessel tests, 2:34605 (CONF- 
760954—5) 

Experimental investigation of retrofit options for mobile homes, 
2:35551 (ORNL/CON—9) 

Experimental studies of radiation heating in iron and stainless steel 
shields for the CRBR Project. 189a No. OH004, Activity No. 
KG 07 00 00 0, 2:34757 (ORNL—5161) 

Exploratory studies of the application of gas-cooled reactors to 
coal conversion, 2:34867 (ORNL/TM—5341) 

Fiscal impacts associated with power reactor siting: a paired case 
study, 2:35101 (ORNL/NUREG/TM—86) 

Fracture toughness of irradiated base and weld metal using large 
CT specimens, 2:35692 (CONF-760954—6) 

Guide for design and application of protective instrumentation for 
experiments in the BSR and ORR, 2:35125 (ORNL/TM—S5716) 

High Flux Isotope Reactor technical specifications, 2:35135 
(ORNL/TM—S711) 

High-temperature gas-cooled reactor safety studies for the 
Division of Reactor Safety Research. Quarterly progress report, 
October 1, 1976—December 31, 1976, 2:35203 (ORNL/ 
NUREG/TM—96) 

Improved gas distributor for coating HTGR fuel particles, 2:35714 
(ORNL/TM—S731) 

Lead analysis: literature collection, 1966—1976, 2:35742 (ORNL/ 
TIRC—76/6) 

LMFBR fuel reprocessing program progress report, October 1— 
December 31, 1976, 2:34115 (ORNL/TM—5768) 

Low-temperature thermal energy storage quarterly progress 
report for period July—September 1976, 2:35296 (ORNL/ 
TM—5795) 

Measurements of radon daughter concentrations in structures built 
on or near uranium mine tailings, 2:34171 (CONF-761071—1) 

Mineralogy, petrology and bromine geochemistry of selected 
samples of the Salado Salt, Lea and Eddy Counties, New 
Mexico: a potential horizon for the disposal of radioactive 
waste, 2:34150 (ORNL/Sub/3670—5) 

Monthly highlights for Office of Nuclear Regulatory Research 

at Oak Ridge National Laboratory, January 1977, 
2:35204 (ORNL/NUREG/TM—98) 

Monthly highlights for Office of Nuclear Regulatory Research 
Programs at Oak Ridge National Laboratory, February 1977, 
2:35205 (ORNL/NUREG/TM— 105) 

Multirod burst test program quarterly progress report, July— 
September 1976, 2:35202 (ORNL/NUREG/TM— 

NDT-COMP%8 microcomputer, 2:36847 (ORNL/TM—5773) 

Neutronics and photonics calculations for the tokamak 
experimental power reactor, 2:36787 (ORNL/TM—5466) 

Nondestructive testing development program. Quarterly progress 
report for period ending December 31, 1976, 2:34758 (ORNL— 
5253) 

Oak Ridge Research Reactor quarterly report, July, August, and 
September of 1976, 2:35126 (ORNL/TM—5832) 

Oak Ridge Tokamak experimental power reactor study scoping 
report, 2:36770 (ORNL/TM—S5038) 

ORNL fusion power demonstration study: interim report, 2:36771 
(ORNL/TM—S5813) 
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Philosophy and physics of predemonstration fusion devices, 
2:36769 (CONF-760994—1) 

Possible salt mine and brined cavity sites for radioactive waste 
disposal in the northeastern southern peninsula of Michigan, 
2:34156 (ORNL/Sub/7010—1) 

Possible salt mine sites for radioactive waste disposal in the 
northeastern states, 2:34151 (ORNL/Sub/3733—1) 

Procurement module for a MIS: user’s manual, 2:36845 (ORNL/ 
TM—5854) 

2:36248 (CONF-760743—30) 

Spatial data on ae environmental, and socioeconomic themes 
at Oak Ridge National Laboratory, 2:36098 (ORNL/TM— 
5746) 

Status of Zircaloy deformation and oxidation research at Oak 
Ridge National Laboratory, 2:34559 (CONF-760997—3) 

Storage and retrieval of county-level tree species joint occurrence 
matrices from continuous forest inventory data, 2:36175 
(EDFB/IBP—75/13) 

Summary progress report for fiscal year 1976 and the transition 
quarter describing technical assistance work for the Division of 
Systems Safety, U.S. Nuclear Regulatory Commission, 2:35201 
(ORNL/NUREG—6) 

Summary report: an exploratory study of cost targets for solar 
electric power plants, 2:34337 (ORNL/TM—5787) 

Theory and analysis of vegetation pattern, 2:36176 (EDFB/IBP— 
76/3) 

Thorium assessment study quarterly progress report for first 
quarter fiscal 1977, 2:34611 (ORNL/TM_5818) 

Transient temperature distributions in a 19-rod bundle during 
operation to sodium boiling: record of experimental data for fuel 
failure mockup bundle 5D, 2:35206 (ORNL/TM—5580) 

Transportation Energy Conservation Data Book: Supplement II, 
2:35378 (ORNL—5247) 

User's manual for FORAR: a stand model for composition and 
growth of upland forests of southern Arkansas, 2:36177 
(ORNL/TM—S5767) 

Oak Ridge Y-12 Plant, Tenn. (USA) 

Fire in building 9201-5 east machine shop, 2:36365 (Y/JA—126) 

Surface-finish measurement with interference microscopes, 
2:36067 (Y—2060) 

Ohio State Univ., Columbus (USA) 

Neutron streaming and anisotropic diffusion in partially-voided 

lattices, 2:34903 
Ohio State Univ. Research Foundation, Columbus (USA) 

Nuclear magnetic resonance investigation of electron damage in 
Li-doped silicon. Final report, 16 May 1974—15 Mar 1976, 
2:35733 (AD-A—031057) 

State Univ., Stillwater (USA). Dept. of Chemistry 

Mass spectrometric analytical services and research activities to 
support coal-liquid characterization research. Quarterly report, 
September 9, 1976—December 8, 1976, 2:33679 (COO—0020-6) 

Oregon Univ., Eugene (USA) 
Orbital electron pose by the nucleus, 2:36642 (N—76-23973) 
Owens Valley Radio Observatory, Pasadena, Calif. (USA) 

Variations in the intensities and sizes of compact radio sources at 

13 cm wavelength, 2:36402 (AD-A—028393) 


Pacific Gas and Electric Co., San Francisco, Calif. (USA) 

Humboldt Bay Power Plant, Unit 3. Annual operating report for 
1976, 2:34825 (DOCKET-50133—499) 

Paris-11 Univ., 91 - Orsay (France) 

Power and combustion rate determination of irradiated nuclear 
fuels at Osiris by in pile gamma spectrometry, 2:35035 (CEA- 
N—1901 

Technology assessment of future intercity passenger 
systems. Vol. I: summary report, 2:35601 (N—76-24075) 

Technology assessment of future intercity passenger 
transportation systems. Vol IV: scenarios, 2:35603 (N—76- 
24078) 

Technology assessment of future intercity passenger 

ion systems. Vol. V: workshop proceedings, 2:35604 


transportation 
(N—76-24079) 


PEAT, MARWICK, MITCHELL AND CO., 


Technology assessment of future intercity passenger 
transportation systems. Vol. VI: impact assessment, 2:35605 
(N—76-24080) 

Technology assessment of future intercity passenger 
transportation systems. Vol. VII: study recommendations, 
2:35606 (N—76-24081) 

Technology assessment of future intercity passenger 
transportation systems. Vol. 3: technological characteristics of 
future intercity transportation models, 2:35608 (N—76-24077) 

Technology assessment of future intercity passenger transporation 
systems. Vol. II: identification of issues affecting intercity 
transportation, 2:35602 (N—76-24076) 

Peat, Marwick, Mitchell and Co., Washington, D.C. (USA) 

Important factors in the innovation decision process among 
potential users of microwave-vacuum grain dryers, 2:35564 
(TID—27399) 

Pennsylvania State Univ., University Park (USA) 

Studies of mechanical properties and irradiation damage 
nucleation of HTGR graphites. Progress report, February 1, 
1976—January 31, 1977, 2:35720 (COO—2712-2) 

a State Univ., University Park (USA). Coal Research 
ion 

Characteristics of American coals in relation to their conversion 
into clean energy fuels. Quarterly technical progress report, 
April—June 1976, 2:33619 (FE—2030-4) 

Evaluation and development of special purpose coals. Final 
report, 2:33680 (FE—0390-2) 

Pennsylvania State Univ., University Park (USA). Materials 

Research Labs. 


Borehole plugging by hydrothermal transport. A feasibility report, 
2:34152 (ORNL/Sub/4091—1) 
Borehole plugging by hydrothermal transport. Final report, 
2:34154 (ORNL/Sub/4091—3) 
Borehole plugging by hydrothermal transport: an interim report 
on experimental studies, 2:34153 (ORNL/Sub/4091—2) 
Ivania Univ., Philadelphia (USA). Dept. of Regional 
Regional economic impacts of nuclear power plants, 2:35358 
(BNL—50562) 
Phoenix Associates, Inc., Gaithersburg, Md. (USA) 
Sources of information on oil industry involvement in non-oil 
energy alternative, 2:33948 (NP—21383) 
Pittsburgh Univ., Pa. (USA). Dept. of Public Health Practice 
The sorption of plutonium on minerals and sediments. 
Comprehensive progress report 1 Jul 1966—31 Aug 1967, 
2:35805 (PB—253648) 
Power Reactor and Nuclear Fuel Development Corp., Tokai, Ibaraki 
(Japan). Tokai Works 
Tokai Works semiannual progress report, January—June 1975, 
2:34781 (JAPFNR—228) 
Power Reactor and Nuclear Fuel Development Corp., Tokyo (Japan) 
Safety features of the Fuel Monitoring Facility for handling of the 
irradiated FBR fuels, 2:35859 (JAPFNR—239) 
Princeton Univ., N.J. (USA). Center for Environmental Studies 
Energy conservation in housing: work in progress and plans for 
1975—1976, 2:35552 (PB—252453) 
Summer air conditioning and appliance use patterns: a graphical 
analysis, 2:35553 (PB—252686) 
Service Electric and Gas Co., Newark, N.J. (USA) 
Assessment of energy storage systems suitable for use by electric 
utilities. Volume III. Final report, 2:35437 (EPRI-EM— 
264(Vol.3)) 
Purdue Univ., Lafayette, Ind. (USA). School of Nuclear Engineering 
Experimental program for the Fast Breeder Blanket Facility, 
FBBF, 2:34740 (COO—2826-2) 
Spatially continous approach to the description of incoherencies in 
fast reactor accident analysis, 2:35150 (COO—2515-6) 
Spatially continuous approach to the description of incoherencies 
in fast reactor accident analysis, 2:35209 (PNE—76-114) 
Purvin and Gertz, Inc., Dallas, Tex. (USA) 
Evaluation of a high-pressure Saarberg/Otto gasifier, 2:33618 
(FE—2024-3) 


Radian Corp., Austin, Tex. (USA) 
Total suspended particulates: review and analysis. Final task 
report, 2:36112 (PB—255858) 
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Radio Sciences Co., Lowell, Mass. (USA) 
Characteristics of magnetospheric radio noise spectra. Final 
rt, Dec 1974 — Dec 1975, 2:36430 (N—76-23462) 
Rand ., Santa Monica, Calif. (USA) 
Oil entitlements program and its effects on the domestic refining 
industry, 2:35419 (P—5717) 
RCA Labs., Princeton, N.J. (USA) 
High-power LOC lasers: synthesis and mode control. Final report 
1 Dec 1973—30 Nov 1974, 2:35878 (AD-B—004294) 
Reactor Research Centre, Kalpakkam (India) 


Stochastic approach to anelastic creep, 2:35657 (RRC—9) 
Rensselaer P. Inst., Troy, N.Y. (USA). Cogswell Lab. 
EUTECTIC DATA: safety, hazards, corrosion, melting points, 
compositions, and bibliography, 2:35297 (TID—27163-P1) 
EUTECTIC DATA: safety, hazards, corrosion, melting points, 
compositions, and bibliography, 2:35298 (TID—27163-P2) 
Establishment Risoe, Roskilde (Denmark) 


Calculation of individual anc population doses on Danish territory 
resulting from hypothetical core-melt accidents at the 
Barsebaeck reactor, 2:35212 (RISO-M—1905) 

Solid hydrogen-plasma interaction. Investigation of its relation to 
the refueling of fusion reactors, 2:36812 (RISO-M—1823) 

Triangle Inst., Durham, N.C, (USA) 

Development strategy for pollutant dosimetry. Final report, 
2:36119 (PB—256910) 

Guidelines for development of a quality assurance program: 
Volume XV. Determination of sulfur dioxide emissions from 
stationary sources by continuous monitors, 2:36118 (PB— 
256859) 

Rochester Gas and Electric Corp., N.Y. (USA) 

Robert Emmett Ginna Nuclear Power Plant, Unit 1. Annual 
report No. 12: January—December 1976, 2:34830 (DOCKET- 
50244—663) 


Sandia Labs., Albuquerque, N.Mex. (USA) 

Analysis of high pressure oil shale Hugoniots, 2:34011 (SAND— 
77-0118) 

Analytical response of an earth penetrator, 2:35821 (SAND—76- 
0351) 

Behavior of candidate canister materials in deep ocean 
environments, 2:34158 (SAND—76-9137) 

Blister formation in multiple energy He* implanted stainless steel, 
2:35693 (SAND—76-5844) 

Comparison of calculations of rigid and deformable projectiles 
penetrating soil, 2:35822 (SAND—76-0656) 

Density and temperature measurements with lasers, 2:35808 
(SAND—76-0728) 

Development of the Cabernet autopilot, 2:35823 (SAND—76- 
8034) 

Digestion as a process aid for hexanitrostiblene, 2:36081 (SAND— 
76-0330) 

Double-shell targets on HYDRA: detectable compressional 
neutrons, 2:34186 (SAND—76-0304) 

Fast Reactor Safety Research Program. Quarterly report, July— 
September 1976, 2:35215 (SAND—76-0652) 

Final report on special impact tests of plutonium shipping 
containers description of test results, 2:35860 (SAND—76-0437) 

Fracture mechanics of oil shale: some preliminary results, 2:34014 
(SAND—76-0727) 

Impurities in chemically sprayed CdS/Cu/sub x/S photovoltaic 
cells, 2:34298 (SAND—76-0665) 

Light Water Reactor Safety Research Quarterly report, 
April—June 1976, 2:35216 (SAND—76-0677) 

Natural gas massive hydraulic fracture research and advanced 
technology project. Quarterly report, August 1976—October 
1976, 2:33993 (SAND—76-0723) 

Predicting the time-to-explosion of multidimensional explosives 
with a constant heat flux boundary condition, 2:36082 (SAND— 
76-0738) 

Proceedings of the hybrid vehicle interest and capability 
assessment workshop, 2:35597 (SAND—76-0645) 

Rate-controlling processes in the brittle failure of rock, 2:36380 
(SAND—76-0659) 

I I: fire protection system study, 2:35213 (SAND— 
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Results of airblast and temperature Project Essex I, 
Phase 3, 2:36088 (SAND—76-0531) 

Review of filament growths and corrosion effects caused by 
moisture films and dc bias between microcircuit conductors, 
2:35942 (SAND—77-0007) 

Statistical description of heavy truck accidents on i 
segments of interstate highway, 2:34120 (SAND—76-0409) 

Study of the mechanics of tape insertion and resulting assembly 
forces in an interlocking tape joint, 2:35820 (SAND—75-0409) 

Summary report of workshop on sabotage protection in nuclear 
power plant design, 2:35214 (SAND—76-0637) 

Theoretical approach to the effects of extremely low freqency 

fiels on Physarum polycephalum, 2:36363 
(SAND—77-0211) 

User/programmer guide for UCMD 66: single AGS 10/UCMD 
deletion, 2:36849 (SAND—77-0167) 

Sandia Labs., Livermore, Calif. (USA) 

Blister formation in multiple energy He* implanted stainless steel, 
2:35693 (SAND—76-5844) 

Special nuclear material flow projections for the commercial 
nuclear industry, 2:34181 (SAND—75-8276) 

Velocity slip of gas mixtures in free jet expansions, 2:34078 
(SAND—76-8616) 

Sandia Labs., Tonopah, Nev. (USA) 

Full-scale tornado-missile impact tests. Interim report, 2:35207 


(PB—253530) 
of Medicine, Brooks AFB, Tex. (USA) 
Determination of spatial and spectral distribution of neutron flux 
in the Texas A and M Nuclear Science Center reactor exposure 
cell. Progress report 1 Jul 74-1 Jan 75, 2:35115 (AD-A—027825) 
Laser-protection eyewear: an evaluation procedure. Interim report 
Feb 1974—Dec 1975, 2:36358 (AD-A—027826) 
Inc., Oak Ridge, Tenn. (USA) 
Selection and evaluation of thermal criteria for a geologic waste 
isolation facility in salt, 2:34161 (Y/OWI/SUB—76/07220) 
Applications, Inc., Palo Alto, Calif. (USA) 
Compilation and critique of information pertaining to potential 
severe accidents at a large LMFBR. Final report, 2:35208 (PB— 


of Oceanography, Savannah, Ga. (USA) 


report, July 12—August 20, 1976, 2:36198 


bight. 
(SRO—936-1) 
Onslow Bay intrusion study hydrographic observations during 


current meter servicing cruises in Au; October, and 
December 1975. Orbis, I, III and IV, 2:36197 (SRO—889- 


4(App.)) 

Smithsonian Information Exchange, Inc., D.C, 

(USA). Current Cancer Research Project Analysis Center 

Special listing of current cancer research on occu 

carcinogenesis and related — 2:36315 (PB—253790) 

Sobotka and Co., Inc., Stamford, Conn. (USA) 

Economic impact of EPA's regulations on the 
industry. Vol. I. Executive summary. Final report, 2:33950 
(PB—253759) 

Economic impact of EPA's regulations on the petroleum refining 
industry. Vol. II. Part one and two. Industry description and 
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Analysis of the deseasonization results on sulfur dioxide pollution 


36126 
AIR POLLUTION/SIMULATION 
Source assessment: severity of stationary air om gt sources-a 

rT approach. Final report Jun 75-May 76, 2 :36113 (PB- 


AIR POLLUTION/SULFUR DIOXIDE 

Conversion of sulfur dioxide in the atmosphere, 2 :36152 
AIR POLLUTION ABATEMENT 

Inhibition of photochemical smog. V. Products of the 

diethylhydroxylamine inhibited reaction, 2 :36158 
- of photochemical smog. VI. Reaction of Os with 
POLLUTION lamine, 2 :361 


- Y summary of the NRL air quality data (1975). Final 
rt, 3 :36100 (AD-A-029912) 
AIR QUALITY/MATHEMATICAL 
Ambient air vey model for assessment of U.S. naval aviation 
emittants. 2 :36101 (AD-A-030031) 
AIR QUALITY/ST 
Status of SO, regulations affecting coal users, 2 :33752 
AIR SAMPLERS/CONSTRUCTI 
2 
AIR SAMPLERS/DESIGN 
Balloon-borne low air sampler, 2 :36134 
Method and apparatus for indicating the radioactive deca 
roducts of radium in an environment (Patent), 2 2 36027 
Tritium-in-air monitor (Patent), 2 :36035 
AIR SAMPLERS/PERFORMANCE iG 
Tilout. A levels of radioactive air pollutants — industry and 
ut. A progress report of radioecological in of 
airborne radioactivity in the Utah environment ii 1 and first 
two months of 1972), 2 :36170 (UERL-1) 
a levels of environmental radioactivity in Utah from 
ustry and fallout. A progress report of radioeco 
investigations of airborne radioactivity in the Utah en 
July 1, 1972-June 30, 1973 (July 1972 toonth June O73) 2 
:36171 (UERL-2) 
Comparative levels of environmental radioactivity in Utah from 
ustry and fallout (July 1972 through June 1976), 2 :36172 
(UERL-3) 
AIRCRAFT/DESIGN 
Identifying and analyzing methods for reducing the 
consumption of helicopters, 2 :35600 (N-76-23250) 
Investigation of advanced helicopter structural designs. Vol. I. 
Advanced structural component design concepts study. Final 


conservative technology in the US commercial aircraft fleet, 2 
:35599 (N-76-23249) 
tifying and analyzing methods for reducing the 
consumption of haloasten, 2 :35600 (N-76-23250) 
Investigation of advanced helicopter structural designs. Vol. I. 
Advanced structural component design concepts study. Final 
2 :35598 (AD-A 096246) 
AIRC /HYDROGEN FUELS 
—— applications of liquid-hyd fueled aircraft. Technical 
-Jul 1974, 2 34219. (A ‘A-028224) 
AIRC \FT/IMPACT SHOCK 
oy approach to the probabilistic assessments of aircraft 
structural mode of damages to nuclear power 
2 :35179 (INIS-mf-3387) 
CRAFT RAFT/TANKS 


Vulnerability of airborne cry oepness 
Mar-Au; 1974, 2 :34220 (AD-A-028225) 
AIRCRAFT FUELS 


See AVIATION FUELS 
egional air quality assessment probable near-term 
ONWI. develo ty the northwest (19 refs.), 2 :33747 
9)) 
ALASKA/ENERGY SOURCE DEVELOPMENT 
Pacific Northwest ae ional assessment program 1975 annual 
2 :36221 (BNW L- 
ALAS OFFSHORE DRI 
Social and economic 
Continental Shelf development. Study plan report, 2 
:33938 (PB-254669 
ALASKA/PETROLEUM 
Texas ener, RDLECM number 25, 2 :35318 
ALAS: INDUSTRY 


tanks. Technical report, 


976 to 1995), 2 :33932 (NP-21266) 
‘A/BASELINE ECOLOGY 
= environmental studies of Ruth Lake and Poplar Creek, 2 
:34012 


tomological reconnaissance of Syncrude Lease No. 17 and its 
environs, 2 :34062 


77s ALBERTA/BASELINE ECOLOGY 
a range of 0-2 Mg M 2 
Effects of anthro 
Atmos 
A 
Inhibition of photochemical smog. ay 
min = 46 1 
Measurement 
2 :36130 
Measurement method for benzene, toluene, and xylene in the 
atmosphere by the gas chromatographic method, 2 :36136 
Optical methods of detectin, llutants and measuring their 
concentration in 
The yearly s 
AIR POLLUTION/SAMPLING 
Discussion on air —~. Discussion starting, sampling of air, 
sampling of lems, 2 :36157 
projected iaskan gemanad LAD Dariso sna! 
_ from land leased from the state to Alaskan oil demand 


ALBERTA/FLOODS 


ALBERTA/FLOODS 
ae ht — 17: a report on studies completed in the year 
ALCOHOLS 
See also CHOLINE 
ETHANOL 
GLYCOLS 
METHANOL 
ALCOHOLS/AUTOMOTIVE FUELS 
Survey of alcohol fuel technology. Volume I. Technical report, 2 
:34235 (PB-256007) 
ALCOHOLS/BIBLIOGRAPHIES 
Survey of alcohol fuel technology. Volume II. Technical report, 2 
:34236 (PB-256008) 
ALCOHOLS/COMBUSTION PROPERTIES 
Survey of alcohol fuel technology. Volume I. Technical report, 2 
:34235 (PB-256007) 
ALCOHOLS/ISOMERIZATION 
Proton magnetic relaxation studies of mixed hatidylcholine/ 
— and mixed phosphatidylcholine timo bilayers, 2 
ALCOHOLS/SPIN-LATTICE RELAXATION 
Proton magnetic relaxation studies of mixed hatidylcholine/ 
and mixed phosphatidylcholine fine lecular bilayers, 2 
ALDOLASES/INHIBITION 
Nonspecific inhibitory effect of tRNA on the activity of 3-deoxy- 
D-arabino-heptulosonate-7 synthase from 
haromyces cerevisiae, 


See also DIATOMS 
PHYTOPLANKTON 
-term lead accumulation in abalone (Haliotis 
lead-treated brown 2 :36347 
ALGAE/QUALITA 
Chemical composition of two species of Daphnia their algal food 


and their environment —- magma; hnia pulex; 
Euglena gracilis), 2 
ALGORITHMS 
Implicit multifunctional nonlinear re 2 36854 
ALKALI METAL COMPOUNDS/CO 


Direct sampling and characterization of gaseous = ga 
responsible for fireside corrosion in fossil fuel-fired systems. 
Second quarterly progress report, July 1-September 31, 1976, 2 

:33801 (FE- -2288-8 
ALKALI METAL COMPOUNDS/EVAPORATION 

Volatilization of compounds of alkali metals in mineral part of oil 

shale (1000 to 1400°C), 2 :34040 
ALKALI METAL COMPOUNDS/REDUCTION 
Direct sampling and characterization of gaseous species 
nd quarterly progress report, July . 
:33801 (FE-2288-8) 
METALS 


See also CESIUM 
LITHIUM 
POTASSIUM 


SODIUM 
ALKALI METALS/EXCITED STATES 
Ordering of the —— levels of the excited states of the alkali- 
metal atoms, 2 :36466 
ALKALI METALS/THERMODYNAMIC PROPERTIES 
Approximation of tabulated thermodynamic data for p unet 
—— of two-phase liquid-metal power cycles, 


See also CVCLOALKANES 
ETHANE 


PROPANE 
ALKANES/ALKYLATION 
— catalyst for production of motor fuels (Patent), 2 
ALKANES/CHEMICAL ANALYSIS 
in products, effluents and wastes 
m synthetic fuel production tests. Quarterly progress report, 
2 :33748 (BNWL-2131) 4 
Chemical characterization of shale oil and related fuels (Shale oil, 
coal-derived fuels, and petroleum), 2 :34049 
Properties and composition of jet fuels derived from alternate 
energy sources. I. Bac und and n-alkane content (Coal, tar 
sand, and oil shale), 2 :33675 
Pyrolysis of Utah tar sands: products and kinetics, 2 :34018 
Studies of soluble or; in simulated in situ oil-shale retort 


water by electron impact and chemical ionization from a 
=_—~ gas chromatograph-mass spectrometer system, 2 
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ALKANES/CHEMICAL REACTION YIELD 
Effects of thermal hydrocracking on the 
distribution in Athabasca bitumen, 2 :34035 
ALKANES/CHEMICAL REACTIONS 
determination of reactive hydrocarbons, 2 
ALKANES/CHLORINATION 
Monochlorination and monohydrozylation of alkanes (Use 
ammonium radicals; also microbial oxidation), 2 :35783 
ALKANES/GAS CHROMATOGRAPHY 
Some new aspects in air pollutants analysis of hydrocarbons by 
automatic hromato; ~ "35750 
ALKANES, ROXYLA 
Monochlorination and re of alkanes (Use 
ammonium radicals; also microbial oxidation), 2 :35783 
ALKANES/SEPARATION PROCESSES 
Approaches to chemical class analyses of fossil derived materials, 
2 :33678 (CONF-770301-5) 


See also BUTENES 
CYCLOALKENES 
ETHYLENE 
PROPYLENE 
ALKENES/CHEMICAL ANALYSIS 
Chemical characterization of shale oil and related fuels (Shale oil, 
coal-derived fuels, and petroleum), 2 :34049 
ALKENES/CHEMICAL REACTIONS 
— catalyst for production of motor fuels (Patent), 2 


cram determination of reactive hydrocarbons, 2 
ALKENES/HYDROGENATION 
Process for the conversion of carbon oxides in methane as well as 
for the hydrogenation of olefines and aromatic hydrocarbons 
(Patent), 2 :34226 
ALKENES/PRODUCTION 


CIDS 
See CARBOXYLIC ACIDS 
ALKYLATING AGENTS/GENETIC EFFECTS 
Role of mammals in the future of chemical mutagenesis research, 2 
:36248 (CONF-760743-30) 


See also ACETYLENE 
ALKYNES/CHEMICAL ANALYSIS 
Characterization of substances in products, effluents and wastes 
from synthetic fuel production tests. Quarterly progress report, 
2 :33748 (BNWL-2131) 
ALLENE/CHEMICAL REACTION YIELD 
Pyrolysis of a hydrogenated coal — (Yields of a 


butadiene, and other chemicals from steam- 
cracking), 2 :33667 
DETECTION/DIELECTRIC TRACK DETECTORS 


Cellulose acetobutyrate films and beryllium oxide discs for low- 
level radiation monitoring, 2 :36023 (ORNL/MIT-239) 
ALPHA PARTICLE MODEL 
See CLUSTER MODEL 
Macroscopic description of exc e effects in light-ion 
interactions with (Cross phase resonating- 
group 36585 
ALPHA REACTIONS/INELASTIC SCATTERING 
Search for ae waves in nucleus-nucleus collisions, 2 :36478 
ALPHA REACTIONS/STRIPPING 
Excitation of high-angular-momentum states in (a,p) reactions in 
carbon i 2 :36589 


AL IONS/THREE-NUCLEON TRANSFER 
— of -momentum states in (a,p) reactions in 
ALPHA Rl REAC ONS/TWO-NUCLEON TRANSFER 
REACTIONS 
of hi states in (a,p) reactions in 
ALPHA St SOUR PRODUCTION 


Comparative evaluation of the production of alpha emitters in 
HTR fuel cycles, 2 :34117 
ALPHA SOURCES/RADI‘ TION MONITORING 
Measurements of radon daughter concentrations in structures built 
On or near uranium mine tailings, 2 :34171 (CONF-761071-1) 
ALUMINIUM/ATOM COLLISIONS 
Interactions of satellite-speed helium atoms with satellite surfaces. 
2: energy distributions of reflected helium atoms (7000 m/s), 2 
:36435 (N-76-23960) 
ALUMINIUM/CORROSION 
The response of coated steels to cavitation in corrosive 
environments. Technical report, 2 :35685 (AD-A-026293) 


78S 
Steam pyrolysis of TOSCO shale oil for production of chemical 
intermediates, 2 :34036 
ALKYNES 

HEPTANE 

HEXANE 

METHANE 

OCTANE 
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ALUMINIUM/ELECTROPLATING 
Analysis of aluminum plating problem reveals 
solution attacks adhesive bond between polyi 
aluminum conductor, 2 :35645 
ALUMINIUM/LEACHING 
Shale (fet of retoring time, temperature, and mosphere 
le (Effects o' time, temperature, and on 
t shales), 2 :34058 


of 
ALUMINI ALYSIS 
dispersive measurements of thin metal 2 :35754 
ALUM OLTEN METAL-WATER 
t-Water-Reactor Safety Research Program: quarterly report, 
ee 1976, 2 35143 (ANL-76-121) 
HHOTOELECTRIC EMISS. 


film and 


ION 
0.1-10-keV x-ray-induced electron emissions from solids: Models 
and electron measurements, 2 :35676 
ALUMINIUM/PHYSICAL RADIATION EFFECTS 
Characteristic steady-state aan emission properties for 
mene eg x-ray on several materials. 


report 23568 2 35689 


Energy accounting of aw A products, processes and services 
(Ten ), 2 35459 
ture uses of aluminium in view + | oer rising 
primary aluminium prices in Japan, 2 :35 
Maritime aspects of producing products at OTEC plants at sea and 
delivering them to the oa States, 2 :34354 'C-SG-76-04) 
ALUMINIUM/SOUND W. 
Noise measurements of frequency mode of 
an aluminum cylinder at liquid nitrogen temperatures. Final 
rt, 2 :36421 (AD-A-02 
ispersive x-ray measurements metal foils, 
ALUMINIUM 27 TARGET/ARGON 40 REACTIONS 
Ener; t multi of continuum 2 :36591 
ALUM Xn 27 TARGET/HYPERON REA 
Y* production in =~ -nucleus reactions (23GeV/c), 2 :36489 
ALUMINIUM ALLO 


YS 
See also ALUMINIUM BASE ALLOYS 
INCONEL 617 
UDIMET 700 
ZIRCALOY 
ALUMINIUM ALLOYS/BETA-W LATTICES 
—— nucleation of omega phase in a beta-titanium alloy, 2 
ALUMINIUM ALLOYS/CATALYTIC EFFECTS 
Conversion of methane by water vapor at high pressure over a 
nickel catalyst, 2 :34222 
ALUMINIUM ALLOYS/CORROSION 
Behavior of candidate canister materials in ocean 
environments (Ti-6 Al-4 V), 2 :34158 (SAND-76-9137) 
Corrosion problems in a heavy-water vessel. Experience with 2 
waar active operation of the Al reactor, 2 :34717 (BISI-14064) 
-12 lockalloy ventral fin program. Vol. I. Final report, 2 :35643 


(N-76-23252) 
fin program. Vol. II. Final report, 2 :35644 


Yf-12 lockalloy ventral 
(N-76-23253) 
ALUMINIUM ALLOYS/FABRICATION 
igh rate sputter deposited NbsX containing oxy 
ition kinetics), 2 :35647 (BNWL-SAS834) 
YF-12 lockalloy ventral fin program. Vol. I. Final report, 2 :35643 
(N-76-23252) 
by her ventral fin program. Vol. II. Final report, 2 :35644 
ALUMINIUM ALLOYS/MECHANICAL PROPERTIES 
YF-12 lockalloy ventral fin program. Vol. I. Final report, 2 :35643 
(N-76-23252) 
Yf-12 lockalloy ventral fin program. Vol. II. Final report, 2 :35644 
(N- 76-23253) 
ALUMINIUM ALLOYS/MICROSTRUCTURE 
Microstructure of Fe-Cr-Co-Nb-Al t 2 :35666 
ALUMINIUM ALLOYS/PHASE SFORMATIONS 
—— lytic nucleation of omega phase in a beta-titanium alloy, 2 
Cooperative radiation effects simulation 
1 May 1975-31 Mar 1976 precipi in 
Fe-25 2 :35690 (AD-A-028527) 
LOYS IODYNAMIC PROPERTIES 
(N-76-23252) 


(N-76-23253 
ALLOYS/CRYSTAL-PHASE 
TRANSFORMATIONS 
Effect of disorder on the transition of CeAls into its ground state, 
2 :35649 (CONF-761150-4) 


ALUMINIUM BASE ALLOYS/FERROMAGNETISM 
Band etism due to f-electrons, 2 :35663 (CONF-7609108-2) 
ALUM BASE ALLOYS/MAGNETORESISTANCE 
Effect of disorder on the transition of CeAls into its ground state, 
2 :35649 (CONF-761 150-4) 
ALUMINIUM BASE ALLOYS/PHYSICAL RADIATION 


Effect of disorder on the transition of CeAls into its ground state, 
2 :35649 
ALUMINIUM BASE ALLOYS/SPECIFIC HEA 
Band etism due to f-electrons, 2 :35663 {CONF-7609108-2) 
AL CHLORIDES/CHEMICAL REACTIONS 
Formation of acylium cations from carboxylic acids in a melt of a 
mixture of aluminum chloride and sodium chloride, 2 :35784 


1084) 
OXID 


IES/BRAZING 
men sealing. Final report, 2 :35641 (BDX-613- 
ev. 


Chemistry of li - 
September (NID. MoOs1 Mo MoOs 


MoOs-NiO-ZrO2; MoOs- NiO-AlzO,), 2 2 (FE-221 
in hydrotreatin distillates from 
bitumen on unpromoted and soeneted catalysts 
(Comparison of unpromoted Mo oxide/alumina catalysts and 
promoted NiO-Mo oxide/alumina and CoO-Mo oxide/alumina 
catalysts), 2 :34037 
ALUMINIUM OXIDES/CORROSION 
The response of coated steels to cavitation in corrosive 
environments. Technical rt, 2 :35685 (AD-A-026293) 
ALUMINIUM OXIDES/MA TESTING 
Materials research for clean utilization of coal. Quarterly progress 
rt (Particle abrasion), 2 :33625 (FE-3800-9) 
ALUMINIUM OXIDES/MICROSTRUCTURE 
Development and characterization of materials for open cycle 
. Quarterly report, April-June 1976 (U-02 facility) 2 
:35479 (BNWL-2004-3) 
ALUMINIUM OXIDES/RECOVERY 
Lime-sinter for production of alumina from fly ash (13 
refs.), 2 :33721 
ALUMINIUM OXIDES/THERMAL CONDUCTIVITY 
ey and characterization of materials for open cycle 
MHD. Quarterly report, April-June 1976 (U-02 facility), 2 
:35479 (BNWL-2004-3) 
ALUMINIUM SILICATES 
See also KAOLINITE 
Aluminosilicate catalysts and changes during 
cracking of petroleum products in in Russian), 2 sina), 2 333901 
— 241/SEPARATION PROCESSES 
ment develo; t. Technical report, 
“See larch 1976, 2 :34133 (ICP-1098) 
AMERICIUM 241/SOLVENT EXTRACTION 
Factors influencing the chemical extractability of **‘Am from a 
contaminated soil, 2 :36190 (UCLA-12-1109) 
AMERICIUM 241 TARGET/PHOTONUCLEAR REACTIONS 
Fission of 7“! Am and *** Am by photons of energy 50-1300 MeV, 2 
:36622 
AMERICIUM 243 TARGET/PHOTONUCLEAR REACTIONS 
- Fission of ***Am and *** Am by photons of energy 50-1300 MeV, 2 
:36622 
AMERICIUM ISOTOPES/ENVIRONMENTAL TRANSPORT 
Annual report for FY 1976 on _—- ANO115A: the tion of 
plutonium and americium in the lithosphere, 2 :36183 NL 76. 
127) 


See also CATECHOLAMINES 
HYDROXYLAMINE 
ames mixed phosphatidylcholine — 2 
AMINES/SPIN-LATTICE 
Proton relaxation studies of mixed ay, 
fatty acid and mixed phosphatidylcholine bimo! os 2 
:35 
AMINO ACIDS 
See also HISTIDINE 
PROLINE 
TRYPTOPHAN 
AMINO ACIDS/ALKYLATION 


79S AMMONIA/CHEMICAL REACTIONS 
residues and its application to fumarase, 2 :36244 ‘ 
AMINOGLYCIDES 
See AMINES 
AMMONIA/CHEMICAL REACTIONS 
Gas-phase ion chemistry of iron pentacarbonyl by ion cyclotron 
resonance spectroscopy. New insights into the properties and 


reactions of transition metal complexes in the absence of 
complicating solvation phenomena, 2 :35760 
AMMONIA/PRODUCTION 
Maritime and construction of ocean thermal 
conversion (OTEC) plant ships. Executive summary 
producing ammonia and other products), 2 :34346 (PB-255639) 
Maritime aspects of producing ucts at OTEC plants at sea and 
delivering them to United States, 2 :34354 C-SG-76-04) 
IONIA/RECOVER 


treatment lime treatment and ammonia recovery 
AMMO 
vane preferably for coking (Patent), 2 :33602 
process: coal clean gas, 2 


hydrocarbobns from coal-based the 
context of the domestic petrochemical industry, 2 


AMP 
(Adenosine 
AMP/BIOLOGICAL 
Calcium ions regulate cyclic AMP and beating in cultured heart 
cells, 2 :36257 
DIGESTION 
y a 35471 


a for t the electric conversion of an eo signal into a 
digital representation (Patent;PWR), 2 :3507. 
ANCHO RS/PERFO ERFORMANCE TESTING 
Pullout — of a suction anchor in sand, 2 :35972 


See also SPLEEN CELLS 


Y 
Partial inhibition o treplication repair and enhanced 
of chemical pated werent ses in rat cells infected with leukemia 


virus (4-nitroquinoline-1-oxide, uv radiation), 2 :36166 


ANIMAL CELLS/BIOLOGICAL RADIATION EFFECTS 
ts of mechanism for Weigle reactivation in mammalian cells 
uv — potoroo kidney cells, Hela cells), 2 :36303 (FDA- 


Damage and repair in mammalian cells after — and/or 
visible light treatment, 2 :36297 (FDA-77-8002 

Exposure respo the ability 
pen cells to host herpes virus (uv radiation), 2 :36302 DAT 


Genetic effects of red, far-red, and infrared radiant energy, 2 
:36305 (FDA-77-8002) 

ODA oy of uv-irradiated cv-1 cell monolayers, 2 :36301 

A-77-8002 

Investigation of idan enhanced reactivation of lasmic 
replicating human virus (uv radiation, x radiation), 2 :36300 
(FDA-77-8002) 

Partial inhibition of lication repair and enhanced frequency 
of chemical transformation in rat cells calls infected with leukemia 
virus (4-nitroquinoline-1-oxide, uv radiation), 2 :36166 

Single-pulse electrons from a linear accelerator, 2 :36004 

ymposium on biological effects and measurement of light 
sources, 2 :36359 (FDA-77-8002) 

Vitro photodynamic induction of a tumor virus (uv radiation), 2 

:36299 (FDA-77-8002) 
ANIMAL CELLS/BIOLOGICAL REPAIR 

Repair capability of mammalian cell fractions demonstrated using 
FDA TH of DNA (uv radiation), 2 :36304 

ANIMAL CELLS/GROWTH 

Cell volume growth after cell cycle block with chemotherapeutic 

agents, 2 :36333 
ANIMAL CELLS/PHYSIOLOGY 

Calcium ions regulate cyclic AMP and beating in cultured heart 

cells, 2 :36257 
ANIMAL CELLS/RADIOSENSITIVITY 
Synergistic chemical radiosensitization of hypoxic mammalian 
cells, 2 :36306 
ANIMAL CELLS/SURVIVAL CURVES 
ts of mechanism for Weigle reactivation in mammalian cells 
on , potoroo kidney cells, Hela pected 2 :36303 (FDA- 
ANISOLE/CHEMICAL REACTIONS 

Effect of metal ions on the hydroxylation of fluorobenzene and 

ale by peroxydisulfate, 2 :35791 
ENERGY SYSTEM/DESI 

for the ACES demonstration 2 :35322 
(ORNL/CON-1) 

ANNUAL CYCLE ENERGY SYSTEM/ENERGY 

Chapter V. Buildings technology, 2 :35320 (CONF-751216-) 

ter ui 2 :35320 -75121 

Design report for the ACES demonstration house, 2 :35322 

(ORNL/CON.1 ) 
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the participation of the 
exciplex in anthracene photodimerization, 2 


the participation of the anthracene/N,N- 


Pro f plastic coal ey separated by the 
of plastic mass 
rocess (7 refs.), 2 :33685 
ANTHRAC RODUCTION 
World overview, 2 :33694 oo 
ANTIMONY/CHEMICAL ANALYSIS 
Determination of ultratrace quantities of the toxic metals in 
biomedical and enviromental LOSSES” 2 :35746 
ANTIMONY IONS/ENERGY LOSS 
Cooperative radiation effects sim 
Breen report 1 May 1975-31 Mar 1976, 2 :35690 “DAS 


ANTIMUONS 
See MUONS PLUS 
ANTIPROTON BEAMS/COOLIN 
Worksho space 2 :35997 (BNL-22272) 
ANTIPR TOMS 


See HADRONIC ATOMS 
ON COATINGS/DESIGN 
Silicon nitride coated, plastic covered solar cell (Patent), 2 :34321 


See INSECTS 
BUILDINGS/ELECTRIC POWER 
a conservation implications of master metering of electric 
in apartments, 2 :35380 
APARTMENT BUILDINGS/ENERGY CONSUMPTION 
Summer air conditioning and appliance use patterns: a graphical 
anal 2 :35553 (PB.25268 
APARTMENT BUILDINGS/SOLAR WATER HEATERS 
Feasibility of heating domestic hot water for apartments with solar 
on8eit) Final report, 1 Jul 1975-30 Jun 1976, 2 :34389 (AD-A- 
APPARATUS 
See EQUIPMENT 


See also AIR CONDITIONERS 
DISHWASHERS 
Chapter V. Buildin 2 
di liance graphical 
ummer air conditioning p a 
analysis, 2 :35553 

APPLIANCES/RECYCLIN 
is a valuable raw materia, 2 :35947 

tial ul ld fl power plants. I 

tential mariculture yield of floating sea a 
General statement, 2 :34353 (UNC-SG-76-04) 

AQUATIC ECOSYSTEMS/MATHEMATICAL MODELS 
Ecosystem modeling for small woodland streams, 2 :36202 
Educing and ae functional relationships within 

sublittoral salt- Aufwuchs communities: inside one of the 
black boxes (All ee oe laticollaris), 2 :36201 
AQUATIC ECOSY 
Microcosm trophic structure. Trophic structure modifications by 
planktivorous fish in aquatic microcosms (Gambusia affinis), 2 
:36195 (LBL-5978) 
Production cycles in cieceoeee, 2 :36194 (LBL-5965) 
AQUATIC ECOSY S/NUTRITION 
ucing and modeling the functional relationships within 
sublittoral salt- Aufwuchs communities: inside one of the 
black boxes ( laticollaris), 2 = 

AQUATIC ECOSY: S/STIMULATI 

uction cycles in aquatic microcosms, ¥ 36194 (LBL-5965) 
AQUATIC ORG 


aQuafic 


race contaminants of ulture, fisheries, and food in 
countries. 1 proceedin 
usions of a series of at tg 2 :36 
AQUEOUS SO} SOLUTIONS/CHEMICAL RADIATIO 
Radiation chemistry of colloids. A review, 2 :35801 (RD/B/N- 


3707) 
VERSUCHS REACTOR 
See AVR REACTOR 
ARGON/ADSORPTION 


— echnical progress report, 
1976, 2 :34133 (CP-1098) 


AMMONIA/PRODUCTION 80S Po 
ANTHRA IMERIZATION 
Concernin 
dimethy 
35798 
ANTHRACENE/FLUORESCENCE 
Concernin 
dimethy 
35798 
TUMOR CELLS 
A 
i ified biota characteristic of aquatic ecosystems.) q 
CR USTACEANS 
FISHES 
MOLLUSCS 
PLANKTON 
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Proton charge exchange with inert gas atoms at collision energies 
of 80-1500 eV, 2 :36460 il 


ARGON 40 REACTIONS/COMPOUND-NUCLEUS REACTIONS 


Lifetimes of ground-band states in '**Pt and ‘Pt, 2 :36617 
ARGON 40 CTIONS/FUSION REACTIONS 

Energy-d lent multiplicities of continuum y rays, 2 :36591 
ARGON 40 TARGET/PR IN REACTIONS 

Installation for the investigation of multiparticle nuclear 

2 :36600 

ARGON FLUORIDES/ELECTRONIC STRUCTURE 

The low-lying electronic states of Ar2F, 2 :36467 
ARGON IONS/ELECTRON-ION COLLISIONS 


Ionization of pais on ions by electron im 2 36456 
ARGON ION VENERGY.LEVEL TRANSITIO: Ks” 


Radiative decay trom the 3P, and 2 *Po levels of heliumlike 
argo 
ARGON IONS/ION SPECTROSCOPY 
Radiative decay from the 2 *P2 and 2 *Po levels of heliumlike 
argon, 2 :36442 
ISAS/FORESTS 
User’s manual for FORAR: a stand model for 
of upland forests of southern Arkansas, Meir? 
TR 


-5767) 
AROMATICS 
See also BENZENE 
CONDENSED AROMATICS 
TOLUENE 
XYLENES 
AROMATICS/CHEMICAL ANALYSIS 
Chemical characterization of shale oil and related fuels (Shale oil, 
coal-derived fuels, and petroleum), 2 :34049 
Pyrolysis of Utah tar : products and kinetics, 2 :34018 
Studies of soluble organics in simulated in situ oil-shale retort 
water by electron impact and chemical ionization from a 
— gas chromatograph-mass spectrometer system, 2 


AROMATICS/CHEMICAL REACTION YIELD 
Effects of thermal hydrocracking on the ere 
distribution in Athabasca bitumen, 2 :34035 
AROMATICS/CHEMICAL REACTIONS 
ae tt determination of reactive hydrocarbons, 2 
73615 
Effect of metal ions on the hydroxylation of fluorobenzene and 
toluene by peroxydisulfate, 2 :35791 
AROMATICS/ELECTRON SPIN RESONANCE 
Characterization of aromatic fractions from non- 
derived JP-5 type fuels (Coal, tar sands, and oil shale), 2 :34047 
AROMATICS/GAS CHROMATOGRAPHY 
Some new aspects in air pollutants analysis of hydrocarbons by 
automatic gas-chromato; raphy, 2 :35750 
AROMATICS/HY. DROG ON 
for the hydrogenation of olefines and aromatic hydrocarbons 
(Patent), 2 :34226 
AROMATICS/PRODUCTION 


Determination of ultratrace quantities of the toxic metals in 
biomedical and enviromental sam 2 :35746 
ASBESTOS/CRYSTAL STRU 
Identification of faults in asbestos minerals and application to 
llution studies, 2 :35716 


Evaluation of mine water effluent from Iowa coal pro; 
demonstration mine No. 1 and environmental 
:33750 (IS-ICP-36) 

ASHES/DENSITY 


h program 
:33577 (MERC/SP-77/1) 
ASHES/MEETINGS 
Ash utilization, 2 :33691 (MERC/SP-76/4) 
ASHES/MELTING POINTS 
Characteristics of American coals in relation to their convession 


sy 
April-June 1976 (7 references; Penn 
activity), 2 :33619 (FE-2030-4) 
ASHES/PRODUCTION 
World overview, 2 :33694 (MERC/SP-76/4) 
ASHES/REMOVAL 
Feasibility study of pre-combustion coal 
wa Interim report, January-June 


using chemical 
6, 2 :33597 (FE- 


ATOM-MOLECULE COLLISIONS/PENNING EFFECT 
for making low-sulfur and low-ash fuels (Patent; 7 claims), 


SES 
Agricultural utilization of Korean coal ash as an alternative to 


Use of lant aggregate in asphaltic concrete, 2 :33699 
asp 
/CHEMICAL ANALYSIS 
MPyrolis of Utah tar sands: products and kinetics, 2 :34018 
ASPHALTENES/CHEMICAL REACTION YIELD 
Effects of thermal hydrocracking on the compound-type 
a in Athabasca bitumen, 2 :34035 


See also ASPHALTENES 
ASPHALTS/CHEMICAL REACTION YIELD 
Effects of thermal hydrocracking on the 
distribution in Athabasca bitumen, 2 :34035 


See CHARGES 
OCYTOMAS 


See NEOPLASMS 
ASTRONAUTS/BIOLOGICAL RADIATION EFFECTS 
Role of nuclear stars in the light flashes observed on Skylab 4. 
Scientific report no. 3, 1 May 1975-30 Apr 1976, 2 :36310 (AD- 
A-028733) 
ATGAS PROCESS/COMPARATIVE EVALUATIONS 
Preliminary evaluation of coal gasification processes (Ten 
evaluated possible Modular Sat Gasification Plant 
demonstrators), 2 :33626 (FE/WAPO/7612-1) 
ATHABASCA DEPOSIT 
ae nese of Syncrude Lease No. 17 and its 


environs, 
ATHABASCA DEPOSIT/BASELINE ECOLOGY 
ee environmental studies of Ruth Lake and Poplar Creek, 2 


ATHABASCA DEPOSIT/HYDROLOGY 
me a 17: a report on studies completed in the year 
1973, 2 :3401 
ATHABASCA DEPOSIT/MINERALIZATION 
Survey of heavy minerals in the surface-mineable area of the 
Athabasca oil sand deposit, 2 :34053 
ATLANTIC OCEAN 
See also NORTH SEA 
Deposition and transformation rates of sulfur oxides during 
atmospheric t rt over the Atlantic, 2 :36148 
ATLANTIC OCEAN/CONTINENTAL SHELF 
Onslow Bay intrusion study hydrographic observations during 
current meter servicing cruises in August, October, and 
Fol 1975. Orbis, I, III and IV (Atlantic coastal waters off 
), 2 :36197 (SRO-889-4(App.)) 
ATLAN Tic OCEAN/OCEANOGRAPHY 
Onslow Bay intrusion study hydrographic observations during 
current meter servicing cruises in August, October, and 
—— 1975. Orbis, I, III and IV (Atlantic coastal waters off 
), 2 :36197 (SRO-889-4(A ae 
ATLAN C OCEAN/PHYTOP: 
— processes in the water column of the South Atlantic 
t. Progress report, July 12-August 20, 1976, 2 :36198 (SRO- 


1) 
ATLANTIC OCEAN/TEMPERATURE GRADIENTS 
Ocean temperatures off our southeast coast and their seasonal 
fluctuations as pertinent to ocean thermal plants, 2 :34356 
(UNC-SG-76-04) 
ATLANTIC OCEAN/ZOOPLANKTON 
—- processes in the water column of the South Atlantic 
it. Progress report, July 12-August 20, 1976, 2 :36198 (SRO- 
1) 
ATOM COLLISIONS 
See also ATOM-ATOM COLLISIONS 
ATOM-MOLECULE COLLISIONS 
ION-ATOM COLLISIONS 
ATOM COLLISIONS/X-RAY SPECTRA 
Comment on the comparison of observed two-electron-one- 
transition energies with calculated values, 2 :36462 
ATOM-ATOM COLLISIONS/PENNING EFFECT 
Penning ionization by nonmetastable atoms, 2 :36457 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 


WEAPONS 
See NUCLEAR WEAPONS 
ATOM-MOLECULE COLLISIONS/PENNING 
Penning ionization by nonmetastable atoms, 2 :36457 


81S 
Process 
2 :336 
ASSESSMENTS 
Reforming catalyst (Patent; for converting hydrocarbons to 
aromatics), 2 :33916 
ARSENIC/CHEMICAL ANALYSIS 
ASHES 
See also FLY ASH 
ASHES/CHEMICAL COMPOSITION 
ject 
ractionation Of ash-slag ma‘ y aggregate density, 2 :34508 
ASHES/MEASURING METHODS 
2 
: RDA coal data base 
ATOMIC MODELS/HAMILTONIANS 
Exact results on the structure of matter (Hamiltonian, quantum 
mechanics), 2 :36670 
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ATOMS 
See also HADRONIC ATOMS 
MUONIC ATOMS 
ATOMS/ALIGNMENT 
Orientation and alignment in beam tilted-foil spectroscopy (Stokes 
eters), 2 :36465 (CONF-760749-1) 
d beam tilted-foil (Stokes 
ientation an ent in -foil spectroscopy 
2: (CONF-760749-1) 


Utilization of ribonucleic acid and deoxyoligomer primers for 
acid synthesis by adenosine 
triphosph ynucleotidylexotransferase from maize, 2 :36227 


(Anticipated transients without scram.) 
Studies on ATWS (ATWS = Anticipated 
scram) (BWR and PWR), 2 :35271 
ATWS/HEAT TRANSFER 
Development of a computer code for Thermal Hydraulics of 
OR). Sixth report, January- 


transients without 


Reactors (TH 
March 1976, 2 :35144 (B 
ATWS/HYDRAULICS 
eactors ixth quarterly pro; report, January- 
March 1976, 2 :35144 (BNL-NUREG- 50569) 
STRALASIA. 


U 
See also AUSTRALIA 
NEW ZEALAND 
AUSTRALASIA/VOLCANISM 
Volcanism in Australasia (Book), 2 :36372 
AUSTRALIA/COAL DEPOSITS 
Potential of Australian brown coals for petroleum and allied 
roduction, 2 :33760 
A MOBILE EXHAUST REACTORS 
See AFTERBURNERS 
AUTOMOBILES/AFTERBURNERS 
ee g. A method to clean exhaust gases from cars, 
Device for the catalytic after-burning of exhaust gases in the 
exhaust gas system of an internal-combustion engine, 2 :35624 
AUTOMOBILES/AIR POLLUTION CONTROL 
Eliminating air pollution from petrol engines, 2 :35636 
AUTOMOBILES/CATALYTIC CONVERTERS 
Automobile exhaust gas purification with multifunctional 
catalysts, 2 :35637 
Volvo's emissions breakthrough, 2 :35639 
AUTOMOBILES/ENERGY CONSERVATION 
S limit 55: is it achievable, 2 :35371 (CED-77-27) 


AUTOMOBILES/ENGINES 
Chapter III. Transportation technology, 2 :35375 (CONF-751216-) 
AUTOMOBILES/ENVIRONMENTAL EFFECTS 
Influence of ‘car-free Sundays’ on urban and pollution by nitrogen 
oxides, 2 :36182 
AUTOMOBILES/EXHAUST GASES 
Moessbauer study of automotive emission control catalysts, 2 


:35630 
"Transportation Energy CONSUMPTION 
ransportation En Conservation Data Book: Supplement II, 2 
78 (ORNL-5247) 
AUTOMOSILES/FUEL ECONOMY 
Automobile gasoline conservation, 2 :35609 (PB-253489) 
Gasoline consumption model. Volume I. Final report, 2 :35589 
(PB-256024) 
Monitoring report: automobile 
or ——— it program. Final report Nov 74-Nov 75, 2 :35585 
TURBINES 
Automotive plant (Patent), 2 :35621 
AUTOMOBILES/HYB: 
Proceedings of the hybrid vehicle interest and 
assessment workshop, 2 (SAND-76-064 
AUTOMOBILES/RECYCLIN 
Scrap is a valuable raw 2 :35947 
AUTOMOBILES/SPARK IGNITION ENGINES 
Lean-burning spark-ignition engines: an overview, 2 :35590 
Method and device for the p: tion of ignitable mixtures of 
fuels of different calorific values for combustion engines 
(Patent), 2 :35612 
AUTOMOBILES/STRATIFIED CHARGE ENGINES 
A study of stratified char; seas a duty power plants. Vol. II. 


Proceedings of the hybrids interest and 
assessment workshop, 2 :35597 (SAND-76-064 
AUTOMOTIVE FUELS 
See also HYDROGEN FUELS 
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AUTOMOTIVE FUELS/FORECASTING 
Future transport fuels (Report projecting demand in UK over next 
50 years), 2 :35433 
AUTOMOTIVE FUELS/PRODUCTION 
Process for the production of benzene, cyclohexane, and motor 
fuel from a Cs hydrocarbon stream (Patent), 2 :33917 
AUTOMOTIVE FUELS/REFORMER PROCESSES 
Method and equipment for supplying and operating an internal 
ee in methane (Patent), 2 
AUTORADIOGRAPHS 
See IMAGES 
AUXINS/BIOLOGICAL EFFECTS 
Ultrastructure of auxin-induced tumors of the coleorhiza-epiblast 
of wheat (Indolacetic acid), 2 :36245 
AVIATION FUELS 
See also HYDROGEN FUELS 
AVIATION FUELS/ENVIRONMENTAL EFFECTS 
Air force fuel dumping: October 1974 to March 1975. Final report 
1 Oct 1974-31 Mar 1975, 2 :36179 (AD-A-026243) 
AVIATION FUELS/GAS CHROMATOGRAPHY 
Boiling range distribution of petroleum fractions by gas 
REACTOR BURNUP 2 33962 
REA 
— measurement in the AVR fuel cycle and computer 
tion of the charging process, 2 :34690 
AVRR REACTOR/FUEL ELEMENTS 
Testing HTR fuel elements in the AVR, 2 :34666 
AVR REACTOR/PRIMARY COOLANT CIRCUITS 
Activities of solid fission products in the cooling gas of the AVR 
reactor during operation at 950°C, 2 :34709 
Tritium permeation measurements in the steam generator of the 
AVR reactor under experimental aud operational conditions, 2 


34695 
AVR REACTOR/SPENT FUEL STORAGE 


AXONS 
See NERVE CELLS 


BABCOCK AND WILCOX-DUPONT PROCESS/ 
evaluation of coal gasification processes (Ten 
evaluated possible Modular Coal Gasification Plant 
demonstrators), 2 :33626 (FE/WAPO/7612-1) 


See also ESCHERICHIA COLI 
BACTERIA/BIOLOGICAL RADIATION EFFECTS 
Cell damage by near-ultraviolet radiation and a tryp 
photoproduct (hydrogen —— 2 :36296 (FDA-77-8002) 
Induced error prone repair and mutagenesis (uv radiation), 2 
:36307 (FDA-77-8002) 
Symposium on biological effects and measurement of light 
sources, 2 :36359 (FDA-77-8002) 
BACTERIA/BIOLOGICAL STRESS 
Starvation effects on Escherichia coli and aquatic bacterial 
— to nutrient addition and secondary warming stresses, 2 
BACTERIA/BIOMASS 
Microcosm trophic structure. Trophic structure modifications by 
planktivorous fish in microcosms (Gambusia affinis), 2 
:36195 (LBL-5978) 
BACTERIA/DNA REPLICATION 
Microbial interactions chapter: binding and entry of DNA in 
bacterial 2 :36247 (BNL-22179) 
ly oO structure o cell w: irillum serpens using 
frozen, hydrated specimens, 2 :36277 
BACTERIA/GENE MUTATIONS 
Microbial interactions chapter: i of DNA in 
bacterial transformation, 2 :36247 
IOLECULAR OLOGY 
and entry of DNA in 
INL-221 


82S 
REACTION KINETICS 
B 
BACTERIA 
BACTERIA/PHOTOCHEMISTRY 
Excited states of —— reaction centers at low redox 
potentials, 2 :36275 
Photochemical quantum efficiency and absorption spectra of 
‘wed reaction centers from Rhodopseudomonas sphaeroides at low 
) temperature, 2 :36279 
Some experiments on the primary electron acceptor in reaction 
centres from Rhodopseudomanas sphaeroides, 2 :36274 
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BACTERIA/TEMPERATURE EFFECTS 
Starvation effects on Escherichia coli and aquatic bacterial 
to nutrient addition and secondary warming stresses, 2 


BACTERIOPHAGES/BIOLOGICAL RADIATION EFFECTS 
Cell damage by near-ultraviolet radiation and a Barra 
-8002) 


hotoproduct (h xide), 2 
BACTERIOPHAG S/ELECTRON Mi 
Darkfield microscopy of 
dosages, 2 :36282 
BACTERIOPHAGES/INFECTIVITY 
Repair capability of mammalian cell fractions demonstrated using 
infectivity of bacteriophage DNA (uv radiation), 2 :36304 
(FDA-77-8002) 
BAG MODEL/BARYONS 
on excitations in the bag model, 2 :36533 
BAG MODEL/FERMIONS 
Thirring field confined to the MIT bag, 2 :36507 
BAG MODEL/MASS DIFFERENCE 
Hadron electromagnetic mass differences, 2 :36514 
BAG MODEL, iG MODEL 
:36507 
energy, and energy bands in solids, 2 :36656 
BANEBERRY EVENT/RADIOACTIVE 1 EFFLUENTS 
At levels of radioactive air pollutants and 
ut. A progress report of radioecological in 
airborne radioactivity in the Utah environment (1 l and = 
tee of 1972), 2 :36170 (UERL-1) 


See also SHIPS 
BARGES/DESIGN 


Pipelay/derrick bar; Sodas for seas, 2 :33880 
ABSORPTION ECTR PY 


se rogress report, April-June 1976, 2 :34016 
/2) 
BARIUM 128) BETA-PLUS DECAY 
Decay of !*Cs, 2 :36608 
crystal structure of hexagonal BazNiReOg, 2 :35702 
BARI OXIDES/MAGNETIC PROPERTIES 
Magnetic and crystal structure of hexagonal BazNiReOg, 2 :35702 
BARSEBAECK-1 REACTOR/MELTDOWN 
Calculation of individual and population doses on Danish 
resulting from hypothetical core-melt accidents at the 
Barsebaeck reactor, 2 :35212 (RISO-M-1905) 
BARYON-EXCHANGE MODELS/DECK EFFECT 
Baryon-exc  Deck-model contributions to nucleon diffraction 
issociation (Angular distribution, cross sections), 2 :36545 
BARYONS 


See also NUCLEONS 

BARYONS/EXCITATION 

Baryon excitations in the model, 2 :36533 
BARYONS/MANY-BODY PROBLEM 

BARYONS/MASS SPECTRA 

Outlook for baryon troscopy (Review), 2 :36535 
BATTELLE CO. iG PROCESS 


See BATTELLE HYDROTHERMAL COAL PROCESS 
BA HYDROTHERMAL COAL PROCESS/ 


TTELLE 

REACTION YIELD 

Chemicals derived from coal by the Battelle hydrothermal coal 
2 :33676 


BA (ELECTRIC) 
See ELECTRIC BATTERIES 
Eff and the instability, 2 
‘ective coupling im; “microwave” i ity, 
35995 (BNL-23236) 


(Particle beam motion inside an 
See also BEAM BUNCHING 
ELECTRON COOLING 
BEAM DYNAMICS/INSTABILITY 


Longitudinal ling im 
functions, 2 : 35096 


BEAM MONITORS /IONIZATION CHAMBERS 
Device for monitoring the position, in 
directivity of an ionizing radiation 2: 
BEAM PRODUCTION/MATHEMATICAL MODELS 
Method for the acceleration of radioactive nuclei, 2 :35992 
BEAM PULSERS/MATHEMATICAL MODELS 


Comparison of amplifying modes and feedback oscillations in a 
beam-plasma 2 :36743 


BEAM-PLASMA SYSTEMS/EXPLOSIVE INSTABILITY 
sutieees wave interaction near the stability boundary, 2 :36738 
-PLASMA STEMS/IONIZATION 
Plasma storage while ionizing the in, the secondary 
lasma generated by this beam, 2 36713 (IAE-2366) 
BEAM.PLASMA SY S/X RADIATION 


Fluid bearings used in rotating tension ‘o rotate a drilling 
vessel relative to the riser 33849 
BEARINGS/ROUGHNESS 


Study of air pollution by sulfur dioxide on the left bank of the 
Schelde River in Antw 2 :36128 
AIR POLLUTIO 
:36115 (PB- 
BENZENE/CHEMICAL REACTION YIELD 
Pyrolysis of a hydrogenated coal —— (Yields of ethylene, 
propylene, butadiene, and other chemicals from steam- 
cracking), 2 :33667 
BENZENE/CHEMICAL REACTIONS 
Gas-phase ion chemistry of iron pentacarbony] by ion cyclotron 
resonance Py: New snsi insights into the and 
reactions of transition metal complexes in the of 
——- solvation phenomena, 2 :35760 
BENZENE/GAS CHROMATOGRAPHY 
Measurement method for benzene, toluene, and xylene in the 
atmosphere by the Leeaengees method, 2 :36136 
BENZE RODU 
Process for the production of benzene, cyclohexane, and 
fuel from a Cs hydrocarbon stream (Patent), 2 :33917 
Steam pyrolysis of TOSCO shale oil for production of chemical 
intermediates, 2 :34036 
BENZENE/SURFACE TENSION 


BENZENE/TOXICITY 
<— a assessment of benzene. Final report, 2 :36115 (PB- 
ICARBONIC ACID-PARA 
See TEREPHTHALIC ACID 
BERYLLIUM ALLOYS/CORROSION 
YF-12 lockalloy ventral fin program. Vol. I. Final report, 2 :35643 
(N-76-23252) 
Yf-12 lockalloy ventral fin program. Vol. II. Final report, 2 :35644 
(N-76-23253 
BERYLLIUM ALLOYS/FABRICATION 
YF-12 lockalloy ventral fin program. Vol. I. Final report, 2 :35643 
(N-76-23252) 
WON 1623293 ventral fin program. Vol. II. Final report, 2 :35644 
BERYLLIUM ALLOYS/MECHANICAL PROPERTIES 
YF-12 lockalloy ventral fin program. Vol. I. Final report, 2 :35643 
(N-76-23252) 
bee rersry't ventral fin program. Vol. II. Final report, 2 35644 
BERYLLIUM ALLOYS/THERMODYNAMIC PROPERTIES 
YF-12 lockalloy ventral fin program. Vol. I. Final report, 2 :35643 
(N-76-23252) 
Yf-12 oe ventral fin program. Vol. II. Final report, 2 :35644 


DOSEMETERS 
Cellulose acetobutyrate films and beryllium oxide discs for low- 


level radiation monitori 
BETA SOURCES/RADIATI 
Environmental monitoring 
beneath the Hanford Site, 
(BNWL-2034) 


, 2 :36023 (ORNL/MIT-239) 
IN MONITORING 
rt on the status of water 
anuary-December 1975, 2 :34170 


BETATRONS/BEAM DYNAMICS 


Beam stability A ic metal-dielectric system, 2 :36001 
BEVALAC/ON- CONTROL SYSTEMS 
Control system oriented human interface, 2 :36003 (LBL-5577) 


BIBLIS-A REACTOR/STEAM GENERATORS 
Determining the transient behaviour of a U-tube natural- 


Fe 83S BIBLIS-A REACTOR/STEAM GENERATORS 
BEARINGS/FATIGUE 
Se film thickness and flash temperature, 2 
BEARINGS/PERFORMANCE 
— film thickness and flash temperature, 2 
BEES 
See INSECTS 
BELGIUM/AIR POLLUTION 
BEAM CHOPPERS BESSEL FUNCTIONS 
See BEAM PULSERS Nicholson-type integrals for products of Gegenbauer functions 
BEAM DYNAMICS and related topics, 2 :36852 
circulation steam generator by means of the newly developed, 
nodal, non-linear computer model UTSG, demonstrated by the 
example of the KK W-Biblis A steam generator, 2 :34630 


BIBLIS-B REACTOR/REACTOR CONTROL SYSTEMS 


BIBLIS-B REACTOR/REACTOR CONTROL SYSTEMS 
Start-up of the reactor power guidance of the Neckarwestheim 
and Biblis B power plants, 2 :35082 
BIG ROCK POINT REACTOR/REACTOR OPERATION 
, 2 :34826 (DOCKET-50155-652) 
BI-GAS PROCESS/COMPARATIVE EVALUATIONS 
Preliminary evaluation of coal nee me processes (Ten 
evaluated possible Modular Gasification Plant 
demonstrators), 2 :33626 (FE/WAPO/7612-1) 
BI-GAS PROCESS/CYCLONE SEPARATORS 
Materials Division coal technology eighth 
report, J tember 1976, 2 :33610 (ANL-76-125) 
BI-GAS. PROCES /MATERIALS HANDLING 
Coal pretreatment study. Interim report. Series No. I, A-1. 
Evaluation contractor for Joint E DAA. G.A. Coal 
Gasification Pro (22 refs; o reduction of caking 
tendency), 2 :33621 yt 
BI-GAS PROCESS/RESEARCH PROGRAMS 
Coal gasification. Quarterly report, April-June 1976, 2 :33613 
(ERDA-16-93/2) 
TATION MONITORING 
Evaluation of the radiological quality of the water on Bikini and 
Eneu Islands in 1975: dose assessment based on initial sampling, 
2 :36188 4)) 
ACIDS/TRANSITION TEMPERATURE 
Search for organic superconductors. Research and development 
rt, 2 :35719 (AD-A-026236) 
ARY STARS/EMISSION SPECTRA 
The optical counte of GX 1+4: A symbiotic star, 2 :36397 
BINARY STARS/PULSATIONS 
Measurement of the spectrum of optical pulsations from HZ 
Herculis/Hercules X-1, 2 :36407 
BINARY STARS/X-RAY SPECTRA 
Measurement of the s SRO, of optical pulsations from HZ 
Herculis/Hercules 
BINARY-FLUID SYSTEMS/COST 
Conceptual deign of commercial 50 MWe( of per: 
plants at Heber and Niland, California. Y~ II. Niland 
stage flash/binary process), 2 :34436 (SAN-1124-1) 
BINARY-FLUID SYSTEMS/DESIGN 
Conceptual deign of commercial 50 MWe(net) geothermal 
oo at Heber and Niland, California. Part II. Niland (Multi- 
ge flash/binary process), 2 :34436 (SAN-1124-1) 
BIOLOGICAL MATERIALS 
(See also specific biological materials.) 
See also BIOLOGICAL WASTES 
BIOMASS 
BLOOD 
BODY FLUIDS 
FOOD 
MILK 
PLANTS 
TISSUES 
BIOLOGICAL MATERIALS/ELECTRON MICROSCOPY 
Electron beam damage at low temperatures, 2 :36647 
BIOLOGICAL REPAIR 
Role of deoxyribonucleic acid polymerases and deoxyribonucleic 
acid ligase in x-ray-induced a synthesis in toluene-treated 
Escherichia coli K-12, 2 :36: 
BIOLOGICAL REPAIR/AGE DEPENDENCE 
i oN DNA repair capability (Review), 2 :36318 (BNL- 
BIOLOGICAL WASTES/ENVIRONMENTAL TRANSPORT 
Development of a unified transport approach for the assessment of 
Biological, impact ( Environmen 


(0) 

(All growing organic matter such as plants, trees, grasses, and algae.) 
TS 

Ground vegetation biomass, production, and efficiency of energy 
forest ecosystems, 2 


:36178 
BIOMASS/ANAEROBIC DIGESTION 
of to methane, 2 :34232 
g-range approach to the natural gas shortage utilizing 
nonfossil renewable carbon, 2 :342 24 
weight vs. len i i insects, 2 :36224 
BIOMASS/GASIFICATION 
g-range approach to the natural 
renewable carbon, 2 : 34234 
‘echnical evaluation o' waste-to-oil process dev: 
facility at Albany, Oregon, 2 :34230 (SAN/1194-76/T1) 
e approach to shortage utilizing 
renewable carbon, 2 : 34234 
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BIOSYNTHESIS 
Energy from agriculture, 2 :35471 
BISMUTH/ OMATOGRAPHY 
Fopeeutes and analytical applications of a 
propylenediaminetetraacetic acid resin, 2 :35790 
BISMU TH/PHOTO 


Photoluminescence s; wang Ng of diatomic molecules. Final 
—.! Jun 1974-31 May 1976, 2 :35796 (AD-A-031109) 


See also ASPHALTS 
COAL TAR 
ANALYSIS 
is of Utah tar sands: products and : rn 2 :34018 
NNS/CHEMICAL COMPOSITIO! 
contaminants. Volume 1. Chemistry. *Final report, Jun 1975- 
1976, 2 (PB-256020 
or an the chemistry of Alberta oil sand bitumen, 2 


1 J 1976, 2 :34016 
uarterly progress report, -June 
TR-76/2) 
NS/DENITRIFICATION 
Competing reactions in hydrotreating coker distillates from 
A bitumen on unpromoted and promoted catalysts 
(Comparison of unpromoted Mo oxide/alumina catalysts and 
promoted NiO-Mo oxide/alumina and CoO-Mo oxide/alumina 
catalysts), 2 :34037 
BITUMENS/DESULFURIZATION 
= g reactions in hydrotreatin me coker distillates from 
bitumen on unpromoted and promoted catalysts 
eaneion of unpromoted Mo oxide/alumina catalysts and 
promoted NiO-Mo oxide/alumina and CoO-Mo oxide/alumina 
catalysts), 2 :34037 
BITUMENS/EXTRACTION 
Hot water extraction of bitumen from Utah tar sands, 2 :34032 
Method of sludge dis related to the hot water extraction of 
tar sands (Patent), 2 :34060 
ects of thermal hydrocracking on the compound-type 
distribution in Athabasca bitumen, 2 :34035 
BITUMENS/RECOVERY 
“ane multi A solvent and thermal heavy oil recovery 
‘atent), 2 
Method viecows petroleum from thick tar sand 
(Patent), 2 :34030 


:3402 
BITUMENS/STRUCTURAL CHEMICAL ANALYSIS 
Investigation of prt mht functions in bitumen fractions (Chemical 
and ir spectral st 2 :34046 
Some aspects ofthe chemistry of Alberta ol sand bitumen, 2 


BITUMENS/THERMAL 


nentnaie roducts and kinetics, 2 :34018 
COAL/HYD OLYSIS 
Chemicals derived from coal by the Battelle hydrothermal coal 


2 :33676 
B NOUS COAL/PRODUCTION 
World overview, 2 :33694 (MERC/SP-76/4) 
tatus of slurry rtation i 
US MA 
See also KEROGEN 
OIL SANDS 
OIL SHALES 
MATERIALS 


ec or est 
San California, 21 September 1976 2 35441 


Possibilities of desulfurization - a processing, 2 :33596 
(AED-Conf-76-342-001 
BLACK HOLES/STAR MODELS 
A hot corona around a black-hole accretion disk as a model for 
Cygnus X-1, 2 :36405 
(BREEDING) 
See BREEDING BLANKETS 
BLAST FURNACES/FLUE GAS 
A us for cleaning stack ; oy using same for generation of 


2: 
BLAST FURNAG GON 


Temperature acclimation and 


84S 
ermal cracking of Utah and 
Athabasca tar sand bitumens (Yields and properties of 
roducts), 2 :34034 
B 
SUMPTION 
improving Olast-lurnace Operaung indices by the use of combined 
blast with — consumptions of its components, 2 :35566 
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BLOOD PLATELETS/FREEZING 
Hemorrhage in leukemia with special reference to platelet 
2 :36265 
BLOOD PRESSURE/BIOLOGICAL RADIATION EFFECTS 
Effects on blood pressure and heart rate of selective J pay C8 


IMPUTER CALCULA 


of pro with of blo ts using 
of progres with tube reactors), 2 :35141 AEEW. M- 


t data report for Semiscale Mod-1 Test S-02-6 
lowdown heat transfer 2 :35224 1037) 
BLOWOUT PREVENTERS/P 

Effects of blowout preventer end cnt on the pressure 
233846 


See also TISSUES 
BODY/ACTIVATION ANALYSIS 
Total body sodium and chlorine in normal adults, 2 :35749 


BODY Pressure Senor apparatus Pa 
sensor apparatus tent; for pressure in 
cavities using radioactive ‘fluids), 2 
BOHUNICE A-1 REACTOR/CONSTRUCTION 
of the first Czechoslovak nuclear power plant - an 
— of successful Czechoslovak-Soviet cooperation, 2 


BOHUNICE A-1 REACTOR/FAILED ELEMENT DETECTION 
as fuel element canning defects in the reactor KS-150, 2 


BOHUNICE A-1 REACTOR/NEUTRON FLUX 
ane g with self-powered detectors, 2 :34177 (IAEA-R- 
BOHUNICE A-1 REACTOR/ON-LINE CONTROL SYSTEMS 
—eo temperature control of the A-1 nuclear reactor, 2 
BOHUNICE REACTOR/PRESSURE 
active Al reactor, -14064 
BO) ICE A-l CTOR/REACTOR CONTROL SYSTEMS 
Analysis of the A-1 nae pone control circuit, 2 :35066 
Analysis of power control dynamics of the A-1 nuclear power 
plant, 2 :35068 
Reliability analysis of reactor er control, 2 :35067 
BOHUNICE A-1 REACTO CTOR OPERATION 
First Czechoslovak nuclear tated plant and scientific and 
Meteoro! leguarding of nuclear plant in 
BOILERS/CORROSION 
Direct sampling and characterization of gaseous 
pm ae died for fireside corrosion in fossil fuel- 


Boiler with a ible flow of up to 100°C (low 
a temperature of up 
modifications to control 


combustion 
industrial boilers - Phase II. Final 
1975, 2 :36108 (PB-253500) 
BED COMBUSTORS A 
fluidized technology to industrial boilers, 
(EPA-600/7-77-011) 
ERFORMANCE 


Jul 1974 Ser 36108 08 (PB 253500) 


of installation of 
of the TOMP-314A boiler, 2 :34491 


Heat storage by locking the flue gas connection of an oil-fired hot- 
water boiler (Patent), 2 :35542 
BOILING DETECTION 
Process for detecting 
bubbles in a ~ hy 
BOILING WATER REA 
See BWR TYPE REACTORS 
BOLOMETERS/DESIGN 
Composite semiconductor bolometers for the detection of far- 
infrared radiation, 2 :36065 (LBL-5774) 
INFRARED RADIATION 
nducting transition edge bolometer, 2 :35855 
ETER /SUPERCONDUCTING 
Composit nducting transition edge 2 :35855 
W/ELECTRON MICR 
electron microscopy of bone 
marrow, 2 :36287 
BONE MARROW/ERYTHROPOIESIS 
Reduction of adventitial —— ama an early direct effect of 


LMFBR type reactors), 2 


See BLOWOUT PREVENTERS 
**Borehole plugging by hydrothermal 
Borehole plugging by hy : an interim 
tal 2 34153 34153 (ORNL, Sub/4091-2) 
hydrothermal transport. Final report, 2 
3) 


tational model of the stemming operation for cased holes, 2 
(UCRL-52206) 
rehole plu, y transport. report, 
2 :34152 (O ORNL Sut y4091-1) 
BORON/FABRICATION 
Advanced composites: fabrication 
— materials. S; shuttle 
rt, 2 :35709 -76-23360) 
BORO! ISOTOPE SEPARATIO 
and diffusion 2 :35781 
BORON 1 ISOTOPE SEPARATIO 
separation and diffusion fil 2 :35781 
BORON IDES/NEUTRON REACTIO 
Helium generation and diffusion in graphite and some carbides, 2 
:35691 (CONF-760935-P4) 
BORON INJECTION 
See SAFETY INJECTION 
BORON IONS/ION-ATOM COLLISIONS 
X-ray cross sections in helium for electron capture to excited 
states by bare nuclei with 5 < or = Z; < or = 9, 2 :36463 
BOUNDARY LAYERS/VARIATIONS 
of research ee, |S 1 January 1976-1 January 1977 
(Pollutant diffusion over mountain-valley 
terrains), 2 :36103 (COO-2455-15) 
BR-5 REACTOR (USSR) 
See SBR-5 REACTOR 
‘ABOLISM 


BRAIN/MET. 
Effect of GTP and other nucleoside on GMP 
incorporation by isolated cortical 36255 
NEOPLASMS 


Glioblastoma. Induction of a reproducible autocthonous tumor in 
rats with murine sarcoma virus, 2 :36283 
BRAIN/RADIOSENSITIVITY 
erence to 
radiation, fast neutrons, N-butylnitrosourea), 2 : 
/SCINTISCANNING 


(Patent), 2 :36025 
rtation technology, 2 :35375 (CONF-751216-) 


ABRICATIO) 
Ceramic-to-metal sealing. Final ~ Aah 2 :35641 (BDX-613- 


TESTING 
Ceramic-to-metal sealing. Final report, 2 :35641 (BDX-613- 
)) 
BRAZED J 


IOINTS/MECHANICAL PROPERTIES 
Ceramic-to-metal sealing. Final report, 2 :35641 (BDX-613- 
1683(Rev.)) 


BRAZIL/MINERAL RESOURCES 
Brazil's mineral development: potential and problems, 2 :35356 


85S BRAZIL/MINERAL RESOURCES 
BOILERS/STRESSES 
Energy Conversion Alternatives Study (ECAS), Westinghouse 
Phase 1. Vol. II: materials consideration. Final report, 2 :34472 
(N-76-23693) 
BOILERS/WASTE HEAT 
BLOWDOWN/HEAT TRANSFER 
Experiment data ne for LOFT nonnuclear test L1-2, 2 :35221 
(TREE-NURE - 1026) 
BODY FLUIDS 
Ses also MILE BONNEVILLE POWER ADMINISTRATION/ELECTRIC 
Bonneville agency pricing and electric power utilization (Effect of 
inclusion of social poor 2 :35442 
BOP 
Phase 1. Vol. Ii: materials consideration. Final report, 2 :34472 
(N-76-23693) 
Research of the Morgantown Energy Research Center, 2 
:33577 (MERC/SP-77/ 1) 
BOILERS/COST 
Energy Conversion Alternatives Study (ECAS), Westinghouse 
Phase 1. Vol. III: combustors, furnaces and low-btu gasifiers. 
Final ee, 2 :34497 (N-76-23694) 
BOILERS/FABRICATION 
BRAYTON CY 
hapter III. Transpo 
B 
Energy Conversion Alternatives Study (ECAS), Westinghouse — 
Phase 1. Vol. III: combustors, furnaces and low-btu gasifiers. DS AKEV.)) 
Final meet. 2 :34497 (N-76-23694) 
BOILERS/POLLUTION CONTROL EQUIPMENT 
ions to control 
Il. Final 


BRAZING ALLOYS/PERFORMANCE TESTING 


BRAZING ALLOYS/PERFORMANCE TESTING 
Ceramic-to-metal sealing. Final report, 2 :35641 (BDX-613- 


(CIRCUIT) 
See CIRCUIT BREAKERS 
ATERS 
See DAMS 


See MAMMARY GLANDS 
BREEDER REACTORS 
See also FBR TYPE REACTORS 
GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
LWBR TYPE REACTORS 
BREEDER REACTORS/TECHNOLOGY ASSESSMENT 
ETA: a model for energy technology assessment, 2 :35390 
BREEDING BLANKETS 
Model experiment on the fusion reactor blanket, 2 :36789 
BREEDING BLANKETS/COOLING 
Gravity circulated solid blanket for a tokamak fusion 
reactor, 2 :36808 (CONF-760935-P4) 
BREEDING BLANKETS/DESIGN 
Am aty blanket and shield technology, 2 :36780 (CONF- 
Concept study on the fusion reactor blanket, 2 :36791 
Design, performance, and remote handling c i 
blanket and shield for a noncircular tokamak experimental 
power reactor, 2 :36783 (CONF-760935-P4) 
Gravity circulated solid blanket design for a tokamak fusion 
reactor, 2 :36808 (CONF-760935-P4 
BREEDING BLANKETS/NEUTRON REACTIONS 
Experimental studies on the neutron physics of the fusion reactor 
blanket, 2 :36792 
ap and photonics calculations for the tokamak 
ental power reactor, 2 :36787 (ORNL/TM- 5466) 
BREE! ING BLANKETS/NEUTRON TRANSPORT THEORY 
Calculation of toroidal fusion reactor blankets by Monte Carlo, 2 
:36786 (LA-UR-76-1897) 
BREEDING BLANKETS/NUCLEAR PROPERTIES 
Nuclear properties of lithium/high-grade steel blankets, 2 :36793 
BREEDING BLANKETS/P IRMANCE 
Design, performance, and remote handling characteristics of the 
blanket and shield for a noncircular tokamak experimental 
wer reactor, 2 :36783 (CONF-760935-P4) 
B ING BLANKETS/PHOTON COLLISIONS 
— and photonics calculations for the tokamak 
ental power reactor, 2 :36787 (ORNL/TM-5466) 
BREE ING BLANKETS/RADI OACTIVITY 
Radioactivity and associated — in thermonuclear reactors, 
2 :36815 (CONF- 760935-P 
BREEDING BLANKETS/REMOTE HANDLING 
Design, performance, and remote handling characteristics of the 
blanket and shield for a noncircular tokamak experimental 
wer reactor, 2 :36783 (CONF-760935-P4) 
B DING BLANKETS/TEST FACILITIES 
Experimental program for the Fast Breeder Blanket Facility, 
BF, 2 :34740 (COO-2826-2) 
BREEDING BLANKETS/TRANSPORT THEORY 
Calculation of toroidal fusion reactor blankets by Monte Carlo, 2 
:36786 (LA-UR-76-1897) 
BRICKS/CHEMICAL COMPOSITION 
Production of forty percent core area flyash 
flyashes, 2 :33705 (MERC/SP-16/4) 
BRICKS/FABRICATIO IN 
Production of forty percent core area fl 
flyashes, 2 :33705 (MERC/SP-76/4) 
IRINES/EQUATIONS OF STATE 
environmental effects 


production: Phase IIA. Final report, 2 : rity, SSS-R-77- 
BROMINE/GEOCHEMISTRY 


Mineralogy, petrology i hemistry of selected 
samples of the Salado Sal Lea and Eady ——- New 
Mexico: a potential emesis for the of radioactive 
waste, 2 :34150 (ORNL/Sub/3670-5) 

BROMINE/PION REACTIONS 

On the analogy between the emission of energetic helium isotopes 
and secon: prices nthe interactions ef hadrons with Ag 
and Br nuclei, 2 :36479 

lo tween the emission of energetic helium isotopes 
les in the interactions of hadrons with Ag 
and Br nuclei, ae 


brick using selected 


brick using selected 


BROMODEOXYURID. 
See BUDR 
BROMOFORM/CHROMATOGRAPHY 
—— notes: analysis of drinking water for haloforms, 2 


BROWN COAL/CHEMICAL ANALYSIS 
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BROWN COAL/DEMINERALIZATI 
Demineralization of brown coal ont 11 claims), 2 :33605 
BROWN COAL/DRILLING 
Research problems of the technology of large volume drilling and 
blasting works in tertiary sediments of the North Bohemian 
brown coal basin and the basin of Sokolov, 2 :33773 
BROWN COAL/HYDROGENATION 
Potential of Australian brown coals for petroleum and allied 
roduction, 2 :33760 
BRUNO LEUSCHNER-1 REACTOR 
See GREIFSWALD-1 REACTOR 
BRUNSBUETTEL REACTOR/ACOUSTIC MONITORING 
Measurement of solid-borne sounds in the Brunsbuettel BWR. 
rational experience and findings, 2 :34594 
BRUNSBUETTEL REACTOR/BLOWDOWN 
Experimental and theoretical investigations on the Spee 
response of the containment at the Brunsbuettel B luring 
blowdown, 2 :35174 (INIS-mf-3387) 
BRUNSBUETTEL REACTOR/CONTAINMENT SHELLS 
Experimental and theoretical investigations on the dynamic 
response of the containment at the Brunsbuettel BWR during 
blowdown, 2 :35174 (INIS-mf-3387) 
REACTOR/REACTOR CONTROL 


STEMS 
Controlling turbine scrams and load cut-off at Brunsbuettel 
nuclear power station (KKB), 2 :35090 
Guide for design and a 4 lication of protective tation for 
ex ents in the BSR and — 2 :35125 (ORNL/TM-5716) 
BUBBLES/CHEMICAL REACTIONS 
Mass transfer from swarms of bubbles or drops with chemical 
reactions in continuous phase, 2 :35936 
BUBBLES/MASS TRANSFER 
Mass transfer from swarms of bubbles or drops with chemical 
reactions in continuous phase, 2 :35936 
BUCKLING (STRU 
See DEFORMATION 
BUDGETS/COMPUTER CODES 
Procurement module a MIS: user's (PROQ, 
oe rogram for management information system 
5 (ORNL/TM-5854) 


BUDR 
(Bromodeoxyuridine.) 
BUDR/BIOCHEMICAL REACTION KINETICS 
Microfluorometric analysis of cellular DNA following 
a of bromodeoxyuridine (CHO cells), 2 :36241 
iG MATERIALS 


Performance record of fly ash as a construction material (7 refs.), 
2 :33711 (MERC/SP-76/4) 
BUILDING MATERIALS/COMPRESSION STRENGTH 
Flyash for structural concrete in aggressive environments (8 refs.), 
2 :33730 (MERC/SP-76/4) 
BUILDING MATERIALS/CORROSION 
Flyash for structural concrete in aggressive environments (8 refs.), 
2 :33730 (MERC/SP-76/4) 
BUILDING MATERIALS/ENERGY CONSUMPTION 
4 accounting of materials, products, processes and services 


2 :35459 
BUILDING MATERIALS/RECYCLING 
Use of recycled materials in airfield pavements. Feasibility 
ot October 1974-August 1975, 2 :35576 (AD-A- 


BUILDING MATERIALS/RESOURCE CONSERVATION 
Waste products as a potential replacement for aggregates, 2 :35577 
(MERC/SP-76/4) 
BUILDING MATERIALS/SPECIFICATIONS 
Development of fly ash as a Pozzolan for economic concrete (5 
refs.), 2 :33728 (MERC/SP-76/4) 
BUILDINGS 
See also APARTMENT BUILDINGS 
COMMERCIAL BUILDINGS 
GREENHOUSES 
HOUSES 
OFFICE BUILDINGS 
SCHOOL BUILDINGS 
Electrostatic air cleaning apparatus (Patent), 2 :35831 
BUILDINGS/AIR CONDITIONING 


Equipment for the air conditi 
illumination (Patent), 2 :35541 
Procedure for the simulation of the system at the 


Ohio State University test site, 2 :35525 
Simulation of a dual duct, reheat air-handling system, 2 :35528 
Simulation and verification of a direct expansion refrigeration 
system, 2 :35529 


86S 
BREASTS 
See also BRICKS 
CEMENTS 
CONCRETES 
production, 2 :33760 
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of statistical tests for i yee to 
air contaminants, 2 :36105 (NIOSH-75-147) 
BUILDINGS/BLAST 
Debris motion and i —_ lationships in all hazard en 
Final report, Jun 1 74Jun 1975, 2 :36084 (AD A-530813) 
e in ¢ commercial office buildings, 2 : 
(MERC P-76/4 
BUILDINGS/COOLING LOAD 
Computer simulation and validation of a buildi 
ventilating, and air conditioning system, 2 :35531 
Field validation test of the hourly load program developed from 
the ASHRAE algorithms, 2 :35530 
age State University field test study data acquisition system, 2 
BUILDINGS/ENERGY CONSERVATION 
Chapter V. Buildings technology, 2 :35320 (CONF-751216-) 
Chapter VII. Workshops organization, 2 :35377 
Control by code of energy usage in building systems (Review of 
‘gy conservation: a natio ‘ort 
Lauderdale, Fla., Dec. 1-3, 1975), 2 :35372 (CONF-751216-) 
BUILDINGS/ENERGY DEMAND 
Chapter V. Buildings technology, 2 :35320 (CONF-751216-) 
Instrumentation procedures used in field validation test 
program, 2 :35523 
Load profiles and energy requirements for er and cooling of 
2 35519 
Procedure for the simulation of the system at the 
Ohio State University test site, 2 :3552 
—t — of an hydronic sub-system with radiant 
a3 
BUILDINGS/ENVIRONMENTAL ENGINEERING 
Instrumentation and procedures used in field validation test 
program, 2 :35523 
Load profiles and energy requirements for heating and cooling of 


buildings, 2 :35519 
BUILDINGS/HEAT RECOVERY 
Heat recovery in overground workings, 2 :35511 
BUILDINGS/HEATING LOAD 
Computer simulation and validation of a 
ventilating, and air conditioning system, 2 * 31 


Field validation test of the hourly — program developed from 
the ASHRAE algorithms, 2 :35530 


:355 
BUIL DINGS/HEATING SYSTEMS 
ae eo of an hydronic sub-system with radiant 
BUILDINGS/IMPREGNATION 
Saving of heating costs out of the methods of calculation due to 
DIN 4108 by using synthetics, 2 :35516 
comparisons 0! in tility systems 
and conventional systems for several building types, 2 :35510 
(N-76-24082) 
BUILDINGS/ROOFS 
Method of producing a heat insulation for a shell roof (Patent), 2 


135543 
Packing and thermal insulation of flat roofs t), 2 :35536 
BUILDINGS/SOLAR AIR CONDITIONIN 
Solar space heating and air conditioning (citations from the NTIS 
for 1964-Sep 76, 2 :34363 (NTIS/PS-76/ 
Solar space aap s and air conditioning (citations from 
En; ing I beac): Report tor 1970-Sep 76. 2 :34364 
S/PS-76/0728) 
BUILDINGS/SOLAR SPACE HEATING 
6 ee feasibility of solar and/or wind 
systems for Coast Guard public quarters. Final report on 
2 34360 (AD-A-028332) 
Arrangement for utilizing solar energy for heating buildings 
2 :34382 
with a test system for the utilization of solar 


make-up air. Sheets of 
heating. One year’s 
:34374 


air conditioning (citations from 

ng index ds base). Report for 1970-Sep 162, 34364 


HEATING 
Central heating plant for several rooms (Patent), 2 :35538 


BWR TYPE REACTORS 


Heat storage by locking the flue gas connection of an oil-fired hot- 
Simulation of dual doct, reheat 
tion of a uct, re! air- system, 2 :35528 
BUILDINGS/THERMAL INSULATION = 
Saving of heating costs out of the methods of calculation due to 
DIN 4108 by using synthetics, 2 :35516 
Synthetics for thermal insulation of walls, 2 :35515 
B 
easonable energy u ition by means of heat 2 :35512 
BUILDINGS/WINDOW. ws 
Thermal insulated aluminium window (Patent), 2 :35537 
BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BULGARIA/NUCLEAR POWER PLANTS 
Predicting radioactive contamination with iodine-131, strontium- 
90 and cesium-137 in the air and soil after commissioning the 
"Kozloduy” atomic station, 2 :36173 (ORNL-tr-4338) 
BULGARIAN RESEAR CTOR 000 
See IRT-SOFIA REACTOR 
BULK SHIELDING REACTOR-2 
See BSR-2 REACTOR 
BUNKER OILS 
See RESIDUAL FUELS 
BUOYS/DESIGN 
Flare buoy on tensioned hose, 2 :35973 
BUOYS/DYNAMIC LOADS 
igin of wave induced motions of mooring buoys, 2 :35971 
BUOYS/OSCILLATIONS 
Wave induced oscillations of tension-leg single buoy mooring 
system, 2 :35982 
B U OF MINES 
See US BUREAU OF MINES 
BURNABLE POISONS 
Gadolinium oxide/aluminium oxide as a burnable neutron poison 
mo propulsion reactors, 2 :35140 


See also COMBUSTORS 
FLUIDIZED-BED COMBUSTORS 
BURNERS/DESIGN 
Device for the combustion of solid fuel wastes in a steam 
generator (Patent), 2 :35817 


BURNERS/EXHAUST GASES 
Burner design criteria for control of no/sub x/ from natural gas 
combustion. Volume II. Raw data and experimental results. 
Final report Jun 73-Sep 75, 2 :34004 (PB-256806) 
BURNERS/IGNITION SYSTEMS 
Ignition device operated with liquid fuel (Patent), 2 :35950 
B 
Gas generator researc velopment: 
Quarterly report, July-September 1976, 2 :33615 (FE-1527-21) 
BURNERS/TESTING 
Gas generator research and development: TRI-GAS 
Quarterly rt, 1976, 2 :33615 CFE 1327.21) 
BURNERS/W. PROCESSING 
Device for the combustion of solid fuel wastes in a steam 
(Patent), 2 :35817 
/COMPUTER CALCULATIONS 
Assessment of the physical simplifications used in nuclear fuel 
burnup computer ain. 2 :34896 
BURST CAN DETECTIO 
See FAILED ELEMENT DETECTION 
BURST CAN MONITORS 
See FAILED ELEMENT MONITORS 
BURST SLUG DETECTION 
See FAILED ELEMENT DETECTION 
BURST SLUG MONITORS 
See FAILED ELEMENT MONITORS 
BUSES/EFFICIENCY 
Energy and transportation policy, 2 :35461 
BUSES/ ENERGY CONSERVATION 
me Jd limit 55: is it achievable, 2 :35371 (CED-77-27) 
‘(CHEMICAL REACTION YIELD 


Pyrolysis of a hydrogenated coal liquid (Yields of ty on 
propylene, bu , benzene, and other chemicals from 
cracking), 2 :33667 

/ CHEMICAL REACTION YIELD 

Pyrolysis of a hydrogenated coal liquid (Yields of ae, 
propylene, butadiene, benzene, and other chemicals from 
cracking), 2 :33667 


See also BARSEBAECK-] REACTOR 
BIG ROCK POINT REACTOR 
BRUNSBUETTEL REACTOR 
DRESDEN-1 REACTOR 


87S 
energy, 2 :34368 
steam- 
B 
steam- 
B ENES 
See BUTENES 


BWR TYPE REACTORS/ATWS 


DRESDEN-2 REACTOR 
DRESDEN-3 REACTOR 
FORSMARK-i REACTOR 
FORSMARK-3 REACTOR 
HUMBOLDT BAY REACTOR 
MONTICELLO REACTOR 
NINE MILE POINT-1 REACTOR 
OYSTER CREEK-1 REACTOR 
RWE-BAYERNWERK REACTOR 
TARAPUR-I REACTOR 
TARAPUR-2 REACTOR 
TSURUGA REACTOR 
BWR TYPE REACTORS/ATWS 
Development of a computer code for Thermal Hydraulics of 
Reactors (THOR). Sixth See progress report, January- 
March 1976, 2 :35144 (BNL-NUREG-50569) 
Studies on ATWS (ATWS = Anticipated transients without 


Planning, precalculation and interpretation of the HDR- 
blowdown tests for dynamic loading of LWR pressure vessel 
internals, 2 :35192 (KFK-2262) 

BWR TYPE REACTORS/CONTAINMENT SYSTEMS 

Condensation tests at GKM in order to validate the loads assumed 
a KWU pressure supression systems of the 69 series, 2 


Containment isolation provisions for fluid systems, 2 :34841 
Drywell pressurization test for the NRC 1/5 scale 
suppression experiment, 2 :35228 (UCID-17401) 
Experimental and theoretical a of the load on a BWR 
aud Teme suppression system, 2 :34590 
TYPE REACTORS/CONTROL SYSTEMS 
Advanced scram system for BWR reactors, 2 :35089 
BWR TYPE REACTORS/COOLANT CLEANUP SYSTEMS 
-- a of ion exchange systems in nuclear power plants, 2 
:34570 
BWR TYPE REACTORS/CORE FLOODING SYSTEMS 
Heat transfer during spraying and floating of a BWR double 
cluster, 2 :35267 
BWR TYPE REACTORS/CORIUM 
Behaviour of a melted-down LWR core on the bottom of the 
reactor pressure vess~l, 2 :35269 
Reaction behaviour of LWR core melts with fission products and 
concrete, 2 :35270 
BWR TYPE REACTORS/DESIGN 
’Thin walled’ concept and a new top lid applied to the 
— PCRV for a boiling water reactor, 2 :34566 (INIS- 
BWR nuclear steam rote £m system, 2 :34562 (INIS-mf-3239) 
BWR TYPE REACTO 
Constructional features of the emergency coolant pumps of a 
BWR reactor, 2 :34589 
ECC analysis for a 1,000 MWe BWR with internal circulation 
pumps, 2 :34585 
BWR blowdown/emergency core cooling program 
lan, 2 :35160 (GEAP-21255) 
BWR TYPE REACTORS/FUEL ASSEMBLIES 
et my BWR//5 fuel design. Amendment 1, 2 :34568 (NEDO- 


Optimization of grids forPu-fulled PWR and BWR reactors, 2 


BWR 1 TYPE REACTORS/FUEL CANS 
Behavior of zircaloy fuel cladding tubes, 2 :34618 
Ex ce with a new ultrasonic inspection system for non- 
tructive examination of canning tubes, 2 :34577 
KWU fuel cladding technology and quality assurance, 2 :34575 
New model to describe the swelling of Zircaloy fuel cans during 
hypothetical LOCA, 2 :35265 
Out-of-pile experiments on the swelling of Zircaloy fuel cans 
during the refilling and flooding phase of a LOCA, 2 :35266 
Status of Zircaloy deformation and oxidation research at Oak 
Ridge National Laboratory, 2 :34559 (CONF-760997-3) 
BWR TYPE REACTORS/FUEL ELEMENTS 
Examples of an ini  -—_ quality assurance system for LWR fuel 
elements, 2 :3457 
ee or program for reload fuel for light-water reactors, 
ity data systems, 2 :34579 
ise of neutron radiography for quantitative measurements of 
sorbed . > in getters quality control of nuclear fuel 


2; 
BWR TYPE REACTORS/FUEL RODS 
Irradiation behaviour of LWR Pu fuels, 2 :34584 
LWR fuel elements: state of the art and new tasks, 2 :34596 
BWR TYPE REACTORS/LOSS OF COOLANT 
Reactors . Sixth quarterly pro; report, January- 
March 1976, 2 :35144 (BNL-NUREG- 50569) 
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Experimental studies on jet force and jet force distribution in case 
of a break in a primary coolant circuit, 2 :35263 
Influence of coolant channel bloc 


flooding phase of a — 2 :352 
t-Water-Reactor Saf 4 Program: quarterly report, 
uly-September 1976, 2 :35143 (ANL-76-121) 

Model for the calculation of vent clearing transients in 
suppression systems (BWR), 2 :35177 (INIS-mf-3387) 

Multirod burst test p: — uarterly progress TTD July- 
September 1976, 2 : 38202 202 (ORNL, 

New model to describe the sweling of Zircaloy fel cans during 

ypothetical LOCA, 2 :35265 

own -pile experiments on the swelling of Zircaloy fuel cans 

during the ap: and flooding phase of a LOCA, 2 :35266 
BWR blowdown/emergency core cooling program 
plan, 2 : ad ‘ 

Progress in development and verification of computer codes for 
stress and strain analysis of LWR pressure vessel internals the 
fluid structural interaction for the problem of loss of coolant 
accidents, 2 :35193 (KFK-2262) 

Water reactor safety programs sponsored by the Nuclear 
Commission's Division of Safety 

technical —— report, July-September 1976, 2 
35219 CTREE-NURECE 017) 
BWR TYPE REACTORS/MELTDOWN 

Accident analysis under the assumption of a hypothetical LWR 

Behaviour of a melted-down LWR core on the bottom of the 
reactor pressure vessel, 2 :35269 

Constitution and reaction behaviour of LWR materials at core- 
melting conditions, 2 :35191 (KFK-2262) 

Light Water Reactor Safety Research Program. Quarterly 
April-June 1976 (Molten core-concrete interactions), 2 "35 16 
(SAND-76-0677) 

Reaction behaviour of LWR core melts with fission products and 
concrete, 2 :35270 

criteria for pi and nozzles pro; 
April-June 1976, 2 :34569 (ORNE/NUREG 
BWR E CTORS/PRESSURE VESS 

ao V for a boiling water reactor, 2 :34566 (INIS- 


means of intermediate-scale flawed vessel tests, 2 :34605 


(CONF-760954-5) 
analysis of a P.C.P.V. for a B.W.R., 2 


Finite element structural 
:34565 (INIS-mf-3386) 

Guidelines on information required for examinations in 
procedures for nuclear power plants. Compilation ord the 
information on the installation of pressure vessels which is to be 
made available within the framework on nuclear power plant 
licensing procedures, 2 :34843 

ee PWR and LMFBR type 1eactors; 


type 
BWR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
Behaviov: «; the BWR internal coolant recirculation pumps on 
Cavitation, 34591 
BWR TYPE REACTORS/PUMPS 
Stainless pumps and valves play vital 
BWR TYP CTORS/RADIOA Ww. 
PROCESSING 
a water reactor liquid radioactive waste processing system, 


BWR TYPE REACTORS/REACTOR COOLING SYSTEMS 
Flow flow-boiling systems with 


fuelled PWR and BWR reactors, 2 


Subchannel analysis asa basis forthe thermic core design of light 
water reactors, 2 :34593 
BWR TYPE REACTORS/REACTOR INTERNALS 
blow tests for dynamic loading pressure vessel 
internals, 2 :35192 (KFK-2262) 
Progress in development and verification of computer codes for 
vessel internals the 
uid structural in for Gre of of 
socidents, 2 135193 (RFI 2262) 


88S 
scram), 2 :35271 
Study on the irradiation embrittlement of pressure vessel steels for 
-_ model for boiling water reactors, 2 :34564 (INIS-mf- 
BWR TYPE REACTORS/REACTOR CORES 
Core design for Pu-fuelled BWR and PWR reactors, 2 :34592 
Modern methods to calculate the stationary and time-dependent 
power distribution in light 
Optimization of grids for Pu 
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BWR TYPE REACTORS/REACTOR KINETICS 
Modern methods to calculate the stationary and ti 
power distribution reactors, 2 :34925 
= tions as compared to experiments, 2 


TYPE REACTORS/REACTOR OPERATION 
water system of nuclear power plants (BWR), 2 :34563 


N sant 323 of PWR, BWR, and HWR power plants, 2 
jotes on the o} 
34561 3939 
BWR TYPE REACTOR SAFETY 
ccident ye under the assumption of a hypothetical 
with the Rasmussen report, 2 


of» LWR core on the bottom of the 
reactor pressure vessel, 2 :35269 
perimental studies on jet force and jet force distribution in case 
of a break in poet — circuit, 2 :35263 
jowdown/emergency core cooling program 
plan, 2 :35160 (GEAP-21255) 
Reaction behaviour of LWR core melts with fission products and 
concrete, 2 :35270 
Studies on ATWS (ATWS = Anticipated transients without 
2 :35271 
BWR TYPE REACTORS/SELF-POWERED NEUTRON 
DETECTORS 


Miniature detectors for reactor incore neutron flux monitoring 
(BWR; PWR), 2 :34573 
BWR TYPE REACTORS/SPENT FUEL STORAGE 
elements, 2 :3458 
TYPE REACTORS/THERMAL EFFLUENTS 
Thermal pee, ch. 5, 2 :35113 (INIS-mf-3344) 
BWR TYPE REACTORS/TRANSIENTS 
ions as compared to experiments, 2 
BWR TYPE REACTORS/VALVES 
Stainless pumps and valves play vital part in BWR plants, 2 :34571 


Cc 


CITY 
tal and theoretical study of a tension leg platform in 
water, 2 :35970 
CAB /MECHANICAL VIBRATIONS 
Field study of vortex-excited vibrations of marine cables, 2 :35981 
CABLES/STRESS ANALYSIS 
Riser tensioner force variations, 2 :33845 
CABRI REACTOR/FAILED ELEMENT DETECTION 


CABRI neutron hodosco 
CADARACHE SWIMMIN 
See CABRI REACTOR 
gress report, une 
ERCUOTR 


CADMIUM/ OMATOGRAPHY ofa 
Preparation ytical applications 
CADM MIUM/ECOLOGICAL CONCENTRATIO 
Cadmium, lead, and zinc content of fruits and ar 


in an industrial re 2 :36339 
MIUM/ENVIRO ‘AL TRANSPORT 
CUMEXxX: a cumulative hazard index for 


cae to pollutants, 2 (ORNE-5263) 


(Effects of retorting time, temperature, and atmosphere on 
CADMI CCEPTABLE 
CUMEXxX: a cumulative hazard index for assessin, 
ai a= to environmental pollutants, 2 — iy 5263) 
110 TARGET. IN REACTI 


Measurement of (n,n’y) cross sections induced 
neutrons on even-even vibration-like nuclei, 2 :36615 (UCID- 


2 35133 
POOL REACTOR 


Measurement of (n,n’y) cross sections induced by 14-MeV 
— on even-even vibration-like nuclei, 2 :36615 (UCID- 
1 
CADMIUM 114 TARGET/NEUTRON REACTIONS 
Measurement of (n,n’y) cross sections induced by 14-MeV 
1390 on even-even vibration-like nuclei, 2 :36615 (UCID- 
CADMIUM 116 TARGET/NEUTRON REACTIONS 
Measurement of (n,n‘y) cross sections induced by 14-MeV 
0" on even-even vibration-like nuclei, 2 :36615 (UCID- 


Greenho' fe absorbing derived 
use low for so t systems 
for toler baat 
use low for so t systems derived 
from Cd2SnO, (Patent), 2 :34377 
CADMIUM SULFIDE SOLAR CELLS/EFFICIENCY 
Photo-voltaic cell (Patent; p-InP/n-CdS), 2 :34315 
CADMIUM SULFIDE SOLAR CELLS/FABRICATION 
Applied research on II-VI compound materials for heterojunction 
solar cells, 2 :34274 (CONF-760837-P1) 
Feasibility of CugS/CdS thin film solar cells for large scale power 
Impurities in chemically spray: / photovoltaic 
cells, 2 :34298 (SAND- 6-0665) 
Low cost thin film CdS-CwS solar cell dev t 
chemical spraying, 2 :34271 (CONF-760837-P1) 
h direc’ to stable efficiency solar cells, 
Thin film solar cells for terrestrial ns. Quarter! 
m solar cells for terrestri ly progress 
report No. 3, 1 Jan-31 Mar 76, 2 Re0s (PB: (PB-255 606) 
CADMIUM SULFIDE SOLAR CELLS/IMPU 
Impurities in chemically Te Nees) CdS/Cu/sub x/S photovoltaic 
ells, 2 :34298 (SAND-76-066: 
CADMIUM SULFIDE SOLAR CELLS/STABILITY 
Influence of the electrochemical treatment on the stability of Cu/ 
sub 2-x/S-CdS photocells, 2 :34299 
CADMIUM S ES/ELECTRIC CONDUCTIVITY 
of CdS/p-Ge heterojunctions grown by chemical 
rt, 
CADMI M SUL FIDES/PHOTOVOLTAIC EFFECT 
Solid state radiation aoeies oe and process (Patent), 2 :34323 
IMIUM TELLURIDE SOLAR CELLS/FABRICATION 
Applied research on II-VI com 0831 materials for heterojunction 
solar cells, 2 :34274 pos 60837-P1) 
OCK-FLUID INTE ONS 
Some geochemical parameters cfeting the in-situ leaching of 
uranium, 2 :34069 (USGS-OFR-76-835 
CALCIUM/ABSORPTION SPECTROSCOPY 
Internal ew  —_— report, April-June 1976, 2 :34016 
(LERC/QTR-76/2) 
CALCIUM/CHROMATOGRAPHY 
Preparation and analytical applications of a 
propylenediaminetetraacetic acid resin, 2 :35790 
CALCIUM/LEACHING 
Simulated ground water leaching of in situ ert or —_ oil 
shale (Effects of retorting time, a and atmosphere on 
leaching pro of shales), 2 :34058 
CALCIU H NESCENCE 
y of diatomic molecules. Final 
rt, 1 Jun 1974-31 May 1976, 2 :35796 (AD-A-031109) 
CALCIUM UM 40 REACTIONS/FUSION REACTIONS 
Time-dependent Hartree-Fock calculations for **O + 'O and 
“Ca + “Ca reactions, 2 :36584 
CALCIUM 40 TARGET/CALCIUM 40 REACTIONS 
ime-dependent Hartree-Fock calculations for ‘*O + '*O and 
“Ca + “Ca reactions, 2 :36584 
CALCIUM IONS/BIOLOGICAL EFFECTS 
Calcium ions —_ cyclic AMP and beating in cultured heart 
cells, 2 :3625 
OXIDES/F CENTERS 
Electronic structure of the F center in CaO , 2 :35725 
CALCIUM OXIDES/MATERIALS TESTING 
Materials research for clean utilization of coal. Quarterly progress 
abrasion), 2 :33625 (FE-3800-9) 
OXIDES/PHYSICAL PROPERTIES 
Poz-O-Blend: the second generation of Poz-O-Pac, 2 :33708 
(MERC/SP-76/4) 
Supp rtive studies in fluidized-bed co y report, 
uly-September 1976, 33799 CE -1017) 
CALCIUM OXIDES/USES 
Technology for using waste sulfate in road construction, 2 :33697 
(MERC/SP-76/4) 
CALCIUM SULFATES/DECOMPOSITION 
position of calcium sulfate: a review of the literature (62 
refs), 2 :35769 (ANL-76-122) 
CALCIUM SULFATES/REDUCTION 


studies in fluidized-bed com report, 
ama, 1976, 2 :33799 (A -1017) 
See also IMPERIAL VALLEY 
CALIFORNIA/COAL 
Economic common sense of controlling nuclear power 
deve it, 2 :35364 
Future of nuclear energy in California, 2 :35363 
CALIFORNIA/ELECTRIC POWER 
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CALIFORNIA/ENERGY POLICY 


Electricity consumption and investment finance in California, 2 
35445 

CALIFORNIA/ENERGY POLICY 

~~ consumption and investment finance in California, 2 


Future of nuclear energy in California, 2 :35363 
CALIFORNIA/ENERGY SOURCES 
= energy: the economic factors (Collection of 8 papers), 2 
:35362 
CALIFORNIA/ENERGY SUPPLIES 
Economics of electricity generation: the context of the 1975 
California nuclear powerplant initiative, 2 :35365 
Economics of oil and gas for use in California, 2 :35423 
~— of nuclear power moratorium on California energy costs, 2 


3353 
CALIFORNIA/FOSSIL-FUEL POWER PLANTS 
Coal or nuclear: the unintended consequences of electricity 
generation (Accounting for social costs), 2 35336 
Economics of nuclear power plant siting in the California Coastal 
Zone, 2 :35367 
CALIFORNIA/NUCLEAR POWER 
Economic common sense of controlling nuclear power 
development, 2 :35364 
Future of nuclear energy in California, 2 :35363 
——s nuclear power moratorium on California energy costs, 2 


CALIFORNIA/NUCLEAR POWER PLANTS 
Coal or nuclear: the unintended consequences of electricity 
generation (Accounting for social costs), 2 :35336 
Economics of electricity generation: the context of the 1975 
California nuclear powerplant initiative, 2 :35365 
Economics of nuclear power plant siting in the California Coastal 
Zone, 2 :35367 
CALIFORNIUM 252/AUTORADIOGRAPHY 
Autoradiography of californium-252 wire neutron sources (To 
determine uniformity of distribution of Cf 252), 2 :35755 
CALIFORNIUM 252/RBE 
Long-term effects of an intracavitary treatment with californium- 
252 on normal tissue (Swine, ?”°Ra), 2 :36326 (BNWL-SA-5806) 
CALIFORNIUM 252/SPONTANEOUS FISSION 
Search for positron activity of *5?Cf fission fragments, 2 :36625 
CALIPER LOGGING/DATA ANALYSIS 
Computer log analysis + core analysis = improved formation 
evaluation in West Howard-Glasscock Unit, 2 :33861 
CALLAWAY-1 REACTOR/PLANNING 
Status report on the Callaway Nuclear Power Plant, 2 :34617 
CALLAWAY-2 REACTOR/PLANNING 
Status report on the Callaway Nuclear Power Plant, 2 :34617 
CALORIMETERS/DESIGN 
Coal liquefaction support studies. Annual report, October 1975- 
September 1976, 2 :33652 (ANL-76-117) 
Plutonium calorimetry and SNM holdup measurements. Progress 
re for the period March 1976-August 1976, 2 :34175 (ANL- 


See AMP 
CANADA 
See also ALBERTA 
NEW BRUNSWICK 
NOVA SCOTIA 
ONTARIO 
CANADA/NUCLEAR INDUSTRY 
Manufacturing of components for the nuclear industry (Canada), 2 
:34540 (CONF-750699-P6) 
Manufacturing opportunities in the Canadian CANDU and heavy 
water programs, 2 :34727 (CONF-750699-P6) 
portunities for manufacturers in nuclear power generation, 2 


:34728 (CONF-750699-P6) 
CANADA/NUCLEAR POWER 
Recent public attitudes to nuclear power, 2 :35094 (75-CNA-600) 
CANADA/RADIOACTIVE W DISPOSAL 


Geological disposal of radioactive wastes - the Canadian 
development program, 2 :34146 (AECL-5392) 
CANADA/SURFACE MINING 
Surface mine comes legislation: a critique, 2 :35344 
tal f the Canadian 
vironmental as sate fe) uranium ind 
2 :34168 (15-CNA.-600) 


ICER 
See NEOPLASMS 
CANDIDA/BIOLOGICAL REPAIR 
Differentiation of pathogenic species of Candida by their recovery 
characteristics following ultraviolet irradiation, 2 :36308 
CANDIDA/PHOTOREA ATION 
Differentiation of pathogenic species of Candida by their recovery 
characteristics following ultraviolet irradiation, 2 :36308 
CANDU TYPE REACTORS/ECONOMICS 
Effect of inflation on nuclear energy, 2 :34722 (CONF-750699-P4) 


ERA Vol. 2, No. 14 


CANDU TYPE REACTORS/FUEL CYCLE 
Reduction of long-term potential hazard of 
pron - reactors by heavy element recyc 
CANDU TYPE REACTORS/FUEL ELEMENT CLUSTERS 
Calculation of axial flux distribution in CANDU fuel bundles, 2 
:35063 (AECL-5390 
CANDU TYPE REA IRS/FUEL ELEMENTS 
Canadian power reactor fuel, 2 :34714 (AECL-5609) 
Interaction between 7 and UO: in operating nuclear fuel 
elements, 2 : 34712 (Al CL-5301) 
CANDU TYPE REACTORS/PERFORMANCE 
Performance of Canadian commercial nuclear units and heavy 
water Fay 2 :34721 (CONF-750699-P2 
CANDU TYPE REACTORS/QUALITY jURANCE 
Quality and assurance of quality of nuclear generating stations, 2 
:34725 (CONF-750699-P6) 
Quality assurance program. A designer's viewpoint, 2 :34723 
(CONF-7506 99-P6) 
ity assurance - the manufacturer's point of view (CANDU), 2 
34724 (CONF-750699-P6) 
CANDU TYPE REACTORS/REACTOR COMPONENTS 
Manufacture of com pe for Canadian reactor programs 
(CANDUD), 2 :34726 (CONF-750699-P6) 
CANDU TYPE REACTORS/SPENT FUELS 
Reduction of long-term potential hazard of 
reactors by heavy element recyc! 
CAP ROCK/MECHANICAL PROPERTIES 
Tests on cores from the Wairakei oo project, Wairakei, 
New Zealand, 2 :34440 (SSS-R-77-2998) 
CAP ROCK/PHYSICAL PROPERTIES 
= on cores from the Wairakei geothermal project, Wairakei, 
New Zealand, 2 :34440 (SSS-R-77-2998) 
CAP ROCK/THERMODYNAMIC PROPERTIES 
Tests on cores from the Wairakei oo eothermal project, Wairakei, 
New 2 :34440 (SSS-R-77-2998) 
H th fe strength of 
iow pa factor affects the electric power 
itors, 2 :35943 (SAND-77-6004 
CARBOHYDRATES /BINDING ENERGY 
Protein-bound Gana in breast cancer. Liquid- 
chromatographic analysis for mannose, galactose, fucose, and 
sialic acid in serum, 2 :36228 
CARBOHYDRATES/BIOCHEMICAL REACTION KINETICS 
Growth and biochemical characteristics of a detachment variant 
of _— cells, 2 :36240 


See also ACTIVATED CARBON 
DIAMONDS 
GRAPHITE 
PYROLYTIC CARBON 
CARBON/ION-ATOM COLLISIONS 
Reactions of ions with atomic and molecular free radicals. 
Pro ess report, May 1, 1976-April 30, 1977 (0.002 to 20 eV, 
adiabaticity), 2 : 2 :36454 (COO-2640-2) 
CARBON/SORPTIVE PROPERTIES 
Some observations on the adsorption of heavy atoms on carbon 
substrates, 2 :35721 
IN/TRANSITION TEMPERATURE 
Oscillations of the critical temperature and resistance in lamellar 
thin-film vanadium-carbon structures, 2 :35667 
CARBON 12 REACTIONS/FUSION REACTIONS 
Fusion cross section systematics: ible shell effects in reaction 
mechanisms, 2 :36586 (CONF-7609107-1) 
CARBON 12 REACTIONS/INELASTIC SCATTERING 
Molecular resonances in '*C + 'C inelastic scattering, 2 :36592 
CARBON 12 REACTIONS/NUCLEAR MO 
Molecular resonances in '**C + ™C inelastic scattering, 2 :36592 
CARBON 12 TARGET/ALPHA REACTIONS 
Excitation of a -momentum states in (a,p) reactions in 
carbon isotopes, 2 :36589 
CARBON 12 TARGET/ARGON 40 REACTIONS 
cane t multiplicities of continuum vd rays, 2 :36591 
12 TARGET/CARBON 12 REACTIONS 
Fusion cross section systematics: ible shell effects in reaction 
mechanisms, 2 :36586 (CONF-7609107-1) 
Molecular resonances in '*C + 'C inelastic scattering, 2 
CARBON 12 TARGET/FLUORINE 19 REACTIONS 
Fusion cross section systematics: ible shell effects in reaction 
mechanisms, 2 :36586 (CONF-7609 107-1) 
CARBON 12 TARGET/OXYGEN 16 REACTIONS 
Fusion cross section systematics: ible shell effects in reaction 
mechanisms, 2 :36586 (CONF-7609107-1) 
CARBON 12 TARGET/OXYGEN 18 REACTIONS 
Fusion cross section systematics: 
mechanisms, 2 :36586 (CONF-7609107-1) 
CARBON 12 TARGET/PION MINUS REACTIONS 


it fuel from 
2 :34713 (AECL- 


t fuel from 
2 :34713 (AECL- 
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CARBON 13/LASER ISOTOPE SEPARATION 
Isotope separation of es oxygen-18, carbon-13, and 
—— by ion laser induced formaldehyde 
photopredissociation, 2 :35794 
CARBON 13/NATURAL 
Chemical and isotopic composition of subsoil and marsh gases of 
the Kola tundra, 2 036388 
CARBON 13 TARGET/ALPHA REACTIONS 
Excitation of gp -momentum states in (a,p) reactions in 
isotopes, 2 :36589 
CARBON 13 TARGET/PION MINUS REACTIONS 
Pion induced neutron removal from ‘°C (Cross sections), 2 :36588 
(ORO-5224-1) 
CARBON 13 TARGET/PION PLUS REACTIONS 
Pion induced neutron removal from ‘°C (Cross sections), 2 :36588 
(ORO-5224-1) 
IN 14/SCINTILLATION COUNTING 
Liquid scintillation solution (Patent), 2 :36038 
IN DIOXIDE/AIR SAMPLERS 
Balloon-borne low temperature air sampler, 2 :36134 
CARBON DIOXIDE/CHEMICAL REACTIONS 
a ity and gas-phase ion chemistry of hydrogen fluoride, 
CARBON DIOXIDE/METHANATION 
Hydrogenation of CO and CO: over polycrystalline rhodium: 
correlation of surface composition, kinetics, and product 
distributions (10~* Torr and 700 Torr), 2 :34227 
Use of a catalyst to convert carbon oxides into hydrocarbons 
(Patent), 2 :34224 
CARBON DIOXIDE/MOLECULE-MOLECULE COLLISIONS 
a energy exchange between H2(v=1) and D2, Nz, HCl, 
and COs. Interim report, 2 = (AD-A-031213) 
CARBON DIOXIDE/REMOVAL 
Synthane process: coal to clean gas, 2 :33630 
DIOXIDE ACCEPTOR PROCESS/CHEMICAL 


of effluents from the HYGAS and 
mee plants. Interim report, July-September 1976, 2 :33624 


96-1) 
CARBON DIOXIDE ACCEPTOR PROCESS/ 
ENVIRONMENTAL EFFECTS 
Characterization of effluents from the HYGAS and 
pilot plants. Interim report, July-September 1976, 2 :33624 
2496- 


1) 
CARBON DIOXIDE ACCEPTOR PROCESS/MATERIALS 
HANDLING 


Series No. I, A-1. 
A-A.G \. Coal 
(22 refs; for reduction of caking 
2 :33621 (FE-2240-20) 


Coal pretreatment study. Interim 
’ Evaluation contractor for Joint 
Gasification Pro 
CARBON DIOXIDE ACCEPTOR PROCESS/RESEARCH 
PROGRAMS 
Coal gasification. Quarterly report, April-June 1976, 2 :33613 
(ERDA-76-93/2) 
CARBON IONS/ION-ATOM COLLISIONS 
X-ray cross sections in helium for electron capture to excited 
states by bare nuclei with 5 < or = Z; < or = 9, 2 :36463 
CARBON MONOXIDE/AIR SAMPLERS 
Balloon-borne low temperature air sampler, 2 :36134 
CARBON MONOXIDE/ BIOLOGICAL EFFECTS 
tion on CO poisoning during pregnancy and 
halic child, 2 :36354 
ONOXIDE/CHEMICAL REACTIONS 
carbon monoxide pressure: 
spectroscopic study of catalysis in the Fischer- 
ropsch reaction (7 refs.), 2 34628 (SRO-933-1) 
CARBON MONOXIDE/GAS CHROMATOGRAPHY 
monoxide in work environments by 
chromatography, 2 :36124 
CARBON Mi INOXIDE/METHANATION 
Hydrogenation of CO and CO: over ernie rhodium: 
correlation of surface composition, kinetics, and 
distributions (10~* Torr and 700 Torr), 2 :34227 
Use of a catalyst to convert carbon oxides into hydrocarbons 
(Patent), 2 :34224 
CARBON MONOXIDE/PRODUCTION 
Method to prepare carbon monoxide and 
hydrogen (Patent 
Method to produce carbon monoxide «nd/or hydrogen contained 
gases (Patent), 2 :34216 
CARBON MONOXIDE/TOXICITY 
Consideration on CO poisoning during pregnancy and 
i halic child, 2 :36354 
ONOXIDE LASERS/EXCITATION 
laser, 2 :35892 
ARBON MONO LASERS/M/ /MATHEMATICAL MODELS 
J low transitions in CO discharge lasers, 2 :35881 (N-76- 
23558 


CARBOXYLIC ACIDS/ISOMERIZATION 


CARBON OXIDES 
See also CARBON DIOXIDE 
CARBON MONOXIDE 
CARBON OXIDES/METHANATION 
Methanation reactor (Patent; 2 claims), 2 :33644 - 
Method of producing a methane-containing gas (Patent), 2 :34225 
Process for the conversion of carbon oxides in methane as well as 
for the hydrogenation of olefines and aromatic hydrocarbons 
2 :34226 
IN OXYSULFIDE/MONITORING 
Carbon disulfide, carbony] sulfide: literature review 
environmental assessment. Final rt, 2 56100 (PB-257947) 
CARBON OXYSULFIDE/TOXI 
Carbon disulfide, carbony] sulfide: literature review and 
environmental assessment. Final report, 2 :36120 (PB-257947) 
CARBON SULFIDES/TOXICITY 
Studies in the behavioral toxicology of environmental 
contaminants, 2 :36225 
CARBON TETRACHLORIDE/SURFACE TENSION 
— pressure on interfacial tension between oil and water, 2 


CARBONACEOUS MATERIALS 
See also BITUMINOUS MATERIALS 
Nuclear power for the production of synthetic fuels and 
feedstocks (Utilizing off- power), 2 :35435 
CARBONATE ROCKS/CH. CAL ANALYSIS 
ee os to define injection water quality requirements, 2 
CARBONATES/LITHOLOGY 
Lithology, stratification, and petroleum 
carbonate deposits of western Bashkir, 2 :33817 
CARBONATES/STRATIGRAPHY 
Lithology, stratification, and petroleum 
carbonate di its of western Bashkir, 2 :33817 
CARBONIZATION/FURNACES 
CARBONYL SULFIDE 
See CARBON OXYSULFIDE 
CARBONYLS/CHEMICAL PREPARATION 
Coal technology program. Progress report for December 1976, 2 
:33578 (ORNL/TM-5770) 
Transition metal chemistry under - carbon monoxide pressure: 
an infrared spectroscopic study of catalysis in the Fischer- 
Tropsch reaction (7 refs.), 2 :33628 (SRO-933-1) 
CARBO / CHEMICAL PROPERTIES 
S ion chemistry of iron pentacarbonyl by ion cyclotron 
peor transition metal complexes in the 


complicating solvation phenomena, 2 :35760 
CARBONYLS/INFRARED SPECTRA 


Transition metal chemistry under high carbon monoxide 
an infrared spectroscopic study of catalysis in the Fischer- 
Tropsch ee (7 refs.), 2 :33628 (SRO-933-1) 
CARBONYLS/I IN CYCLOTRON RESONANCE 


SPECTROSCOPY 
Gas-phase ion chemistry of iron pentacarbonyl by ion cyclotron 
resonance y. be insights into the and 
—- of transition metal complexes in the al of 
complicating 2 :35760 
CARBO iC ACIDS / TRANSITION TEMPERATURE 
Search for organic superconductors Research and development 


2 19 A-026236) 
See also AMINO NO ACIDS 


BILE ACIDS 
a LIC ACIDS/BIOCHEMICAL REACTION KINETICS 


Paty acd and relaxation studies of mixed phosphatidylcholine/ 
and mixed phosphatidylcholine bilayers, 2 
CARBOXYLIC ACIDS/CHEMICAL ANALYSIS 

Studies of soluble organics in simulated in situ oil-shale retort 


water by electron impact and chemical ionization from a 
—- gas chromatograph-mass spectrometer system, 2 


tion applications of a 
CARBOXYLIC ACIDS/CHEMICAL REACTIONS 
Formation of acylium cations from carboxylic acids in a melt of a 
mixture of aluminum chloride and sodium chloride, 2 :35784 


acd and and mixed bilayers: bilayers 2 
ac and mixed phosphatidyicholine bilayers: 2 
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CARBOXYLIC ACIDS/SPIN-LATTICE RELAXATION 


CARBOXYLIC ACIDS/SPIN-LATTICE RELAXATION 
Proton magnetic relaxation studies of mixed 
and mixed phosphatidylcholine ecular bilayers, 2 


CARCINOGENESIS 
Late effects of in utero exposure to carcinogens in rats, with 
special reference to postnatal growth and tumorigenesis (x 
radiation, fast neutrons, N-butylnitrosourea), 2 :36320 
CARCINOGENESIS/MATHEMATICAL MODELS 
= “i carcinogenesis as an escape from mitotic inhibitors, 2 
CARCINOGENESIS/RESEARCH PROGRAMS 
Special listing of current cancer research on occupational 
carcinogenesis and related studies, 2 :36315 (PB.253790) 
CARCINOGENS/BIOLOGICAL EFFECTS 
Late effects of in utero exposure to carcinogens in rats, with 
special reference to postnatal growth and tumorigenesis (X 
radiation, fast — N-butylnitrosourea), 2 :36320 
Partial inhibition of postreplication repair and enhanced frequency 
of chemical trans — in rat cells infected with leukemia 
virus (4-nitroquinoline-1-oxide, uv radiation), 2 :36166 
CARDIAC PACEMAKERS/THERMOELECTRIC GENERATORS 
— batteries (Patent; radioisotope heat source), 2 
- 1 


Final aed ial f pl 
report on special impact tests of plutonium 
description of test results (LLD-1, 18-6M, 
and FL-10), 2 :35860 Sa” 
CASTINGS/ULTRASONIC TESTIN' 
Microstructural effects and signal-enhancement 
ultrasonic ee of stainless steel, 2 35930 rT 
CATALYSIS/INSTAB 
— instability phenomena in arrays of catalytic sites, 2 


CATALYSIS/RESEARCH PROGRAMS 
Surface and catalysis science in the Materials and Molecular 
Research Division, 2 :35743 (TID-27479) 
CATALYSTS 
Process of peeetons hydrocarbon oils (Patent), 2 :33925 
uminosilicate catalysts and c uring 
crackin; troleum ‘Book ink Rusia) 2 :33901 
CATALYS EMIC. 
Catalyst for the treatment hydrogen and 
method for its production, 2 :33903 
Method for the preparation of solid acid catalysts and 
hydrocarbon conversion processes using these catalysts 
(Patent), 2 :33902 
Frocess for the conversion of carbon oxides in methane as well as 
for the hydrogenation of olefines and aromatic hydrocarbons 
(Patent), 2 :34226 
Use of a catalyst to convert carbon oxides into hydrocarbons 
(Patent), 2 :34224 
CATALYSTS/COMPARATIVE EVALUATIONS 
Coal liquefaction support studies. Annual report, October 1975- 
tember 1976, 2 :33652 (ANL-76-117) 
CATALYSTS/PERFORMANCE 
catalysts in catalysis and adsorption) 
k in Russian), 2 :33900 
CATALYSTS/POISONING 
———— catalysts and chan properties during 
crackin troleum products k in Russian), 2 :33901 
CATALYSTS/QUANTITATIVE CHEMICAL ANALYSIS 
Technical analysis of petroleum products and gases (Book in 
Russian), 2 
uminosilicate catalysts and c es in their properties during 
cracking of petroleum products (Book in Russian), 2 :33901 
= the catalytic cracking of hydrocarbons (Patent), 2 
rterly technical progress report, August 
2 :33654 (FE-1743- 28) 
CATALYTIC CONVERTERS/CATALYSTS 
Automobile exhaust gas purification with multifunctional 
catalysts, 2 :35637 
Catalytic treatment of automotive exhaust gas ou. 2 :35633 
Compositions and methods for high temperature stable catalysts 
(Patent), 2 :35634 
CATALYTIC CONVERTERS/DESIGN 
Catalytic converter having a resilient thermal-v: 


sating monolith-mounting arrangement i 2 
35652. 
cleaning arran 


Exhaust gement with a resiliently supported 
monolithic ceramic catalyzer (Patent), 2 :35631 


— apparatus for purifying exhaust gases (Patent), 2 


CATALYTIC CONVERTERS/MATERIALS RECOVERY 
Method of recovering the constituents of catalysts comprising an 
aluminous carrier, platinum and iridium (Patent), 2 : "38629 


ues in 
1L-76-115) 


in their 


CATALYTIC CONVERTERS/PERFO: 
Volvo's emissions breakthrough, 2 :35639 
CATAPHORESIS 
See ELECTROPHORESIS 
TECHOLAMINES/BIOLOGICAL EFFECTS 
— cyclic AMP and beating in cultured heart 
cells, 2 :3625 


CATIONS/HEALTH HAZARDS 
Acid precipitation: effects of sulfur dioxide and sulfate aerosol 
a les on human health, 2 :36356 


See also BOREHOLES 
UNDER SPACE 
“Anal f el probing for underground voids, 
is of electro: etic wave or 
5952 


See also SUPER RCONDUCTING CAVITY RESONATORS 
CAVITY RESONATORS/ELECTROMAGNETIC FIELDS 
SUPERFISH - a computer program for evaluation of rf cavities 
with cylindrical symmetry, 2 :35999 
CDTE SEMICONDUCTOR DETECTORS/FABRICATION 
Nuclear detectors sensitive to alpha, beta, and gamma rays and to 
thermal neutrons and to methods of treatment of crystals of 
such detectors 2 :36034 
CE ENTRAINED FUEL PROCESS/COMPARATIVE 
EVALUATIONS 


Preliminary evaluation of coal gasification processes (Ten 
evaluated possible Modular my Gasification Plant 
demonstrators), 2 :33626 (FE/WAPO/7612-1) 
CULTURES/BIOCHEMICAL REACTION KINETICS 
Growth and biochemical characteristics of a detachment variant 
of CHO cells, 2 :36240 
CELL CULTURES/GROWTH 
Growth properties of uv-irradiated cv-1 cell monolayers, 2 :36301 
(FDA-77-8002) 
CELL MEMBRANES/BIOCHEMICAL REACTION KINETICS 
Turnover of ouabain-binding sites and plasma membrane proteins 
in HeLa cells, 2 :36256 
CELL MEMBRANES/CHEMICAL ANALYSIS 
Use of Microspectroscopy in the stem for the identification of 
CELL MEMBRA 
Determinants of erythrocyte i elastici 
CELL MEMBRANES/ELECTRON MICR 
Filaments associated with the human a 
scanning electron microsco 36281 
CELL MEMBRANES/MET. 
Turnover of ouabain-binding sites and plasma membrane proteins 
in HeLa cells, 2 :36256 
CELL MEMBRANES/MORPHOLOGICAL CHANGES 
Filaments associated with the human erythrocyte membrane: a 
scanning electron microscope study, 2 :36281 
CELL MEMBRANES/PHYSICAL PROPERTIES 
Determinants of erythrocyte membrane elasticity, 2 :36286 
CELL MEMBRANES/PHYSIOLOGY 
Freeze-etch studies of membrane organization and reorganization, 
2 


ICLEI/METABOLISM 
Effect of GTP and other nucleoside triphosphates on GMP 
carn ration by isolated cortical nuclei, 2 :36255 
CLEI/SPECTROPHOTOMETRY 
pay wrt determination of the 2C and 4C nuclear 
complement in the root and shoot of the dormant maize 
embryo, 2 :36246 
CELL PROLIFERATION/INHIBITION 
all 
ly structure wall o 
frozen, hydrated specimens, 2 :36277 


) 

See ANIMAL CELLS 
CELLS (BACTERIAL) 

See BACTERIA 
CELLS (ELECTROLYTIC) 

See ELECTROLYTIC CELLS 
CELLS (REACTOR) 

See REACTOR CELLS 
CELLULOSE/BIODEGRADATION 

Biode ion of cellulosic substrates. Final report, 2 :36270 

(AD-A-026401) 

CEMENTS 


Limitations to fly ash use in blended cements (23 refs.), 2 :33726 
ERC/SP-76/4) 
ENTS/CHEMICAL COMPOSITION 
Research on cements for geothermal and deep oil wells, 2 :33863 
CEMENTS/COMPRESSION STRENGTH 


Com cpl lla ash cement grouting mix, 2 :33731 
(MERC/SP-7 ) 


, 2 :36286 
PY 
membrane: a 


ee 92S ERA Vol. 2, No. 14 


JULY 31, 1977 


New Trief cement 2 :33732 .C/SP-76/4 
(MER: ) 


hydrothermal A feasibility 
ydro transport. report, 
le plugging by ro : an interim 

on ex: 2 :34153 (ORNL Sub/4091-2) 

Borehole transport. Final report, 

CEMENTS/PERFORMANCE 


Magnesium oxysulfate cement sealant in coal 
tions, 2 :33765 (PB-255613) 
Borehole ‘it se transport. A feasibility report, 
2 :34152 PORNE 1) 
portunity for fly ash utilization in cement production, 
33727 RC/SP-76/4) 
CEMENTS/STABILIZATION 
Guide for the design and construction of cement-stabilized fly ash 
vements (18 refs.), 2 :33701 (MERC/SP-76/4) 
HEATING PLANTS 
See also DISTRICT HEATING 
CENTRAL HEATING PLANTS/DESIGN 
Central heating plant for several rooms a? 35538 
CENTRAL HEATING PLANTS/EFFI 
Better economy hot air a. 2 :35517 
CENTRAL HEATIN PLANTS, ‘CED CONVECTI 
Central heating plant for several rooms (Patent), 2 :35538 
CENTRIFUGAL FAST ANALYZERS/AUXILIARY 
Apparatus for measuring the radioactivity of a" contents of tube 
like receptacles (Patent; scintillation counters for a 
— labeled compounds in centrifugal analyzers), 
CENTRIFUGE ENRICHMENT PLANTS 
Tokai Works semiannual progress report, January-June 1975, 2 
:34781 (JAPFNR-228) 
CENTRIFUGE ENRICHMENT PLANTS/DESIGN 
Design and construction of the 200 t centrifuge enrichment plants 
in the U.K. and the Netherlands, 2 :34093 
CERAMICS/BRAZED JOINTS 
Ceramic-to-metal sealing. Final report, 2 :35641 (BDX-613- 
1683(Rev.)) 
CERAMICS/MATERIALS TESTING 
Materials research for clean utilization of coal. Quarterly progress 
report, 2 :33625 (FE-3800-9) 
CEREALS 


Important factors in the innovation decision 
of microwave-vacuum grain 2:3 
CERIUM 140/ENERGY-LEVEL TRANSITIONS 
Ml —— in spherical nuclei (Theory of finie Fermi systems), 


CERIUM ALLOYS/CRYSTAL-PHASE TRANSFORMATIONS 
Effect of disorder on the transition of CeAls into its ground state, 
2 :35649 (CONF-761 150-4) 
CERIUM ALLOYS/MAGNETORESISTANCE 
Effect of disorder on the transition of CeAls into its ground state, 
2 :35649 (CONF-761 150-4) 
CERIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Effect of disorder on the transition of CeAls into its ground state, 
2 :35649 (CONF-761 150-4) 
t and characterization ONWL. 
report, 2 2 :354 


CERIUM OXIDES/THERMAL CONDUCTIVITY 
and characterization of materials for 
. Quarterly report, April-June 1976, 2 : "38479 @B 


3) 
Sorption of graphites at 
February 1, 1 
IUM/DIFFUSION 


"235770 (ORO-4682 3) 


31, 1977, 2: 2 35770 CORO 4682.3) 


CHEMICAL EFFLUENTS/SPATIAL DISTRIBUTION 


¥ DECAY 


196], 138], and '7Xe (J, 7, FT 


CESIUM 37/10N 
Ton exc decon 
waste, 2 :34131 (DP MS-76-69 
CESIUM 137/RADIATION MO) RING 
ypocenter: spectral ysis of its p 
radioactive contamination with 1odine-131, 
90 and cesium-137 in the air and soil after 
"Kozloduy” wer 2 :36173 (ORNL 38) 
CHARGED P TICLES FOCU 
space-charge flow, 2 


‘GES 
See also PEAK-LOAD yd 
h load pricing, 2 :35334 
ic approach to - pricing, 2 : 
MACHINES 
See REACTOR CHARGING MACHINES 
CHARGING (REACTOR) 
See REACTOR FUELING 
esonant structure in charmed-meson decays, 2 :36531 
CHARM I PARTICLES/LEPTONIC DECA 
Comment on weak decays of charmed mesons, 2 :36522 
CHARM PARTICLES/PARTICLE PRODUCTION 
Search for associated — of charmed particles in a~ p 
collisions at 40 Ge a :364' 
ONIUM/DECA 


of the deca’ 
CHARS/CHEMICAL REACTION 
Gas generator research and development: TRI-GA: 


Ss 
cH report, July- September 1976, 2 :33615 (FE-1527-21) 


Characteristics of American coals in relation to their conversion 
into clean om y fuels. Quarterly technical progress report, 
April-June 1976 (7 aw Penn S A coal data base 
activity), 2 :33619 (FE-20 

valuation of a -pressure Saarber, 

Evaluation and development of special purpose coals. ey report 
(73 refs.; role of maceral composition in gasification 

uefaction; Penn State data collection), 2 :33680 (FE0390-2) 
S/HEAT TREATMENTS 

of relation to their conversion 
into c’ ener is. Quarterly technical report, 
April-June 1976 (7 references; Penn State/ERDA coal data base 
activity), 2 :33619 (FE- -2030-4) 

S ‘ACE PROPERTIES 

Characteristics of American coals in relation to their a 

into clean ry fuels. Quarterly technical progress 
1976 (7 references; Penn State. coal dete data base 


2 :33619 
ANALYS 
See also ACTIVATION ANALYSIS 
FLUORESCENCE SPECTROSCOPY 
RADIATION ABSORPTION ANALYSIS 
RADIATION SCATTERING ANALYSIS 
CHEMICAL ANALYSIS/RESEARCH PROGRAMS 
Analytical Chemistry Division annual progress sda for period 
ending November 30, 1976, 2 :35741 is) 
Anal rt for FY-1976 and 


Branch annual r 
CHEMICAL DOS /COMPARATIVE EVALUATIONS 
Monitoring of high dose-rate electron beams from a 35 MeV linear 
accelerator (Fricke, Radocon, Fe-Cu dosemeters), 2 :36652 
CHEMICAL /CHEMICAL ANALYS 
Characterization of substances in products, effluents and wastes 
2 :33748 (BNWL-2131 
CHEMICAL EFFLUE /ENVIRONMENTAL 
A heric diffusion in the surface turbulent boundary “= 
ta and diffusion), 2 :36104 (S00-2455- 6) 
vi 


e hazard index for 
exposures to environmental pollutants, 2 :36107 (ORNL-5263) 
Development of a unified transport approach for the assessment of 
ower-plant impact ( Environmental impact of chemical, 

radioactive, or vor ee from power plants), 
2 :36206 (ORNL/NUREG/TM-89 
iment on turbulent diffusion in boundary layer 
over the Salt Lake Valley, 2 :36102 mies = 
CHEMICAL EFFLUENTS/SPATIAL 
of research 1 1976-1 1976-1 1977 
‘usion over mountain-valley 


ins) 2.136105 (COO-2435-15) 


tant, 2 :36526 
cs 


ytical Chemistry 
transition quarter, 2 :35740 (ICP-110. 
IEMETERS 


93S 
of Ce, 
i CESIUM 1: 
New technique for the study of cement hydration by i 137/ENERGY LEVELS 
Decay schemes for mass 
Cc 
Cc 
See also MAIZE 
WHEAT 
CEREALS/DRYING 
Behavior, of transport from the fission products cesium and 
strontium in coated particles for high temperature reactors 
under irradiation conditions, 2 :34103 (Juel-1324) 
CESIUM/ELECTRIC DIPOLE MOMENTS 
A bound on the proton electric dipole moment derived from 


CHEMICAL EXPLOSIONS/SEISMIC WAVES 


CHEMICAL EXPLOSIONS/SEISMIC WAVES 
Atmospheric and seismic wave propagation due to gas explosions, 


TNT 
CHEMICAL EXPLOSIVES/CHEMICAL PREPARATION 
eo as a process aid for hexanitrostiblene, 2 :36081 (SAND- 


CHEMICAL FEEDSTOCKS 
See also PETROCHEMICALS 
CHEMICAL FEEDSTOCKS/PRODUCTION 
Nuclear power for the a seep of synthetic fuels and 


feedstocks (Utilizin wer), 2 :35435 
CHEMICAL FEEDS OC SYNTHESIS 


Chemicals from coal: ERDA’s Pe ay bd and plans, 2 :33677 
CHEMICAL INDUSTRY/CO-G 
A study of inplant electric power poms at in the chemical, 
— refining, and paper and pulp industries. Summary 
rt, 2 :35457 B-25565 
CHE! ICAL INDU TRY /ENERGY CONSERVATION 
Energy conservation in Uniroyal, Inc., 2 :35381 
Energy conservation at Monsanto, 2 35383 
CHEM CAL INDUSTRY/MA TICAL MODELS 
Systems study of the petrochemical industry. Technical summary 
rt, 2 :33927 -A-027960 
ICAL INDUSTRY/P. 
moos ment of technical chemistry in Germany, 2 :35737 
CHEMICAL INDUSTRY/POWER GENERATION 
A study of inplant ey power generation in the chemical, 
petroleum re’ 3) and pulp industries. Summary 


oo 2 :35457 
CAL LASERS/LASER 
Fluorine eR formulation ie use in chemical lasers 
t 


(Patent), 2 :3591 
Fluorine ro} solid formulation for use in chemical lasers 
(Patent), 2 :3591 
CHEMICAL LASERS/OPERATION 
Far-infrared, chemical water lasers, 2 :35887 
CHEMICAL LASERS/PERFORMANCE 
Multi-level pulsed chemical laser model, 2 :35885 (UCRL-74024) 
CHEMICAL ‘AL REACTORS/CORROSION ION 
Ceramic coatings for components exposed to coal-gas 
environments: a review (64 references), 2 :33609 VANL-76-124) 
CHEMICAL REACTORS/EROSION 
Ceramic coatings for components exposed to coal-gas 
environments: a review (64 references), 2 :33609 SYANL-16-124) 
CHEMICAL REACTORS/PREDICTION EQUATI 
Mathematical modeling of chemical processes for low E Bu/ 
February 1975-August 1976 (94 refe), 33616 (FE-134520) 
ebruary -August refs.), 2 : - 
CHEMICAL REACTORS FLOW 
Axial yet in a rectangular bubble column, 2 :35834 
CHEMICAL SHIMMING 
See FL - POISON CONTROL 


See also COSMOCHEMISTRY 
NUCLEAR CHEMISTRY 
PHOTOCHEMISTRY 
SOIL CHEMISTRY 
PROGRAMS 
yti Department annual report, 
(GA-A- 1410) 


Analytical Chemistry Division annual Saat) for period 
ending November 30, 1976, 2 :35741 KORNL- 
Analytical oe Branch annual report for Fy_1976 and 
transition quarter, 2 :35740 (ICP-110. 
OTHERAPY BIOLOGIC 


CHEM! ICAL EFFECTS 
Cell volume growth after cell cycle block with chemotherapeutic 


ents, 2 :36333 
CHERT/ELECTR VELECTRON MICROSCOPY 


Scanning electron microscopy of cherts in relation to the oxygen 
isotopic variation of soil quartz, 2 :36386 
‘A/NUCLEAR EXPLOSI IONS 
out. rogress report of radioecolo; in pew hd 
airborne in the Utah (1971 and first 
two months of 1972), Y :36170 (UERL-1) 
ications of prospective ese ileum its to 
19 980. cua 33809 (AD-A-030017) 


/SYMMETRY BREAKING 
“Combined models of chiral SU (3) x SU (3) symmetry breaking, 2 


CHLORINATED ALIPHATIC HYDROCARBONS 
See also CARBON TETRACHLORIDE 
CHLORINATED ALIPHATIC HYDROCARBONS/ 
CHEMICAL REACTIONS 
Gas-phase ion chemistry iron by ion 
resonance spectroscopy. New insights into the properties and 


ERA Vol. 2, No. 14 


a solvation phenomena, 2 :35760 
CHLORINATED AROMATIC HYDROCARBONS/ 
DECOMPOSITION 
Destruction of polychlorinated coe yls in sewage sludge during 
incineration. Final report, 2 :36121 (PB-258162) 
CHLORINATED AROMATIC HYDROCARBONS/REMOVAL 
Biodegradation of cellulosic substrates. Final report, 2 :36270 
(AD-A-026401) 
CHLORINE/ACTIVATION ANALYSIS 
Total body sodium and chlorine in normal adults, 2 :35749 
CHLORINE/TOXICITY 
Toxicity of chlorinated power plant condenser cooling waters to 
fish. Final rt, 2 :36351 (PB-253780) 
CHLOROFO) CHROMATOGRAPHY 
— notes: analysis of drinking water for haloforms, 2 
CHLOROFORM/ELECTRON-MOLECULE COLLISIONS 
Dissociative excitation of molecules by electron impact, 2 :36459 
CHLOROPHYLL/BIOCHEMISTRY 
Chlorophyll lasers: stimulated light emission by chlorophylls and 
Me-free py hyll derivatives, 2 :36236 
CHLOROPHYL CITED STATES 
Radiationless conversion of photoexcited 
uke molecules. Progress report for May 1, 1975-April 20, 
ae :35800 (COO-2570-1) 
OPLASTS/BI 


OCHEMISTRY 
aminoacyl-tRNA synthetases of Euglena chloroplasts, 
2 :36231 
CHOLESTEROL/SPECTRA 
Use of Microspectroscopy in the stem for the identification of 
membrane components, 2 :36276 
CHOLINE/BI CAL REACTION KINETICS 
Proton magnetic relaxation studies of mixed p hatidylcholine/ 
and mixed phosphatidylcholine bimo! bilayers, 2 
CHOLINE/CHEMICAL REACTIONS 
Proton magnetic relaxation studies of mixed p 
= and mixed phosphatidylcholine bimo! 
CHOLINESTERASE/GENES 
Serum esterases of Icelanders. I. A ‘silent’ pseudocholinesterase 
gene in an Icelandic family, 2 :36249 
CHONDROSARCOMAS 


hatidylcholine/ 
lecular bilayers, 2 


Inhibition of corrosion in a pipeline carrying a slurry (Patent; 2 
claims; chromate inhibitors), 2 :35688 
SPECTROSCOPY 
Internal q y progress report, April-June 1976, 2 :34016 
(LERC/OTR 
CHROMIUM/CHROMATOGRAPHY 
Preparation and analytical ofa 
acid resin, 2 :35790 


roperties of spent shales 
CHROMIUM/NEUTRO IN REACTIONS 
Evaluation of chromium neutron and 
sections for MEE. 2 :36598 98 (BRL-N 30593) 
CHROMIUM/TISSUE D 
Kinetics of the 2 
:36353 (LBL-5615) 
OMIUM 50/ENER 


LEVELS 
Evaluation of chromium neutron and 
sections for ENDF/IV, 2 :36598 (BNL 
CHROMIUM 50 TAR GET/NEUTRON REACTIONS 
Evaluation of chromium neutron and ohLNC cross 
sections for ENDF/IV, 36598 
CHROMIUM 52/ENERGY 
Evaluation of chromium neutron aan 
sections for ENDF/IV, 2 :36598 NCS 
CHROMIUM 52 TARGET/NEUTRON REACTIONS 
Evaluation of chromium neutron and cross 
sections for tl 2 :36598 236598 (BNL-N — 
CHROMIUM 53/ENERGY 
Evaluation of chromium 
sections for 2 :36598 
CHROMIUM 53 TARGET/NEUTRON REACTIONS 
Evaluation of aie neutron and 
sections for ENDF/IV, 2 :36598 236598 (BNL-N — 
CHROMIUM 54/ENERGY 
Evaluation of chromium tegen 
sections for ENDF/IV, 2 :36598 
CHROMIUM 54 TARGET/NEUTRON REACTIONS 
Evaluation of chromium neutron and a 
sections for ENDF/IV, 2 :36598 (B oo 


94S 
2 = 
CHEMICAL EXPLOSIVES 
See also PETN 
TATB 
See SARCOMAS 
CHROMATES 
CHROMIUM/LEACHING 
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CHROMIUM ALLOYS 
See also CHROMIUM BASE ALLOYS 
HASTELLOY C 


STELLITE 
CHROMIUM ALLOYS/BETA-W LATTICES 
— nucleation of omega phase in a beta-titanium alloy, 2 
CHROMIUM ALLOYS/MICROSTRUCTURE 
Microstructure of Fe-Cr-Co-Nb-Al permanent 2 :35666 
CHROMIUM ALLOYS/PHASE TRANSFORMATIONS 
ae nucleation of omega phase in a beta-titanium alloy, 2 


CHROMIUM ALLOYS/PHYSICAL RADIATION EFFECTS 

Cooperative radiation effects simulation Semiannual 
1 May 1975-31 Mar 1976 ‘Nis Al precipitates in 

Fe-25Ni- 2 :35690 (AD-A-02852 

hanical properties of a spinodal 

2 (LBL-5729) 

CHROMIUM COMPLEXES, 


/INFRARED SPECTRA 
chemistry under carbon monoxide pressure: 
of catalysis in the Fischer- 
cen reaction (7 refs.), 2 :33628 (SRO-933-1) 
-MOLYBDENUM 
Sodium friction, wear, and 
Quarterly for the period ending Saly 31,1 
(LMFBR), ARD-NA’ 3045-38) 
CHROMIUM MOLYBDENUM STEELS, 
Sodium Program: friction, wear, and 
the adding 311 1976 
2 :34764 (WARD-NA-3045-38) 
MAL ABERRATIONS/RADIOINDUCTION 
Aging nd and DNA. repair capability (Review), 2 :36318 (BNL- 


CHROMOSOMAL ABERRATIONS/REVIEWS 

Numerical sex-chromosome anomalies in mammals: their 

CHROMOSOMES 
See also HETEROCHROMOSOMES 

CHROMOSOMES/BIOLOGICAL RADIATION EFFECTS 

Genetic effects of red, far-red, and infrared radiant energy, 2 

:36305 
BREAKERS/D: 


Research and development on de circuit breakers. Final report, 2 
:34532 (EPRI-EL-379) 
CIRCUIT BREAKERS/PERFORMANCE TESTING 
Final report, 2 
:34532 (EPRI-EL-379) 
REACTOR/FUEL 


CIRENE fuel, 2 :34732 
CLAMS 


upon formation clays is revealed by 
ved SEM technique, 2 236383 
CLAY: /ELECTRON iG 
Effect co treatment upon up ee ion clays is revealed by 
ved tec! jue, 
CLAYS/SEISME C EFFECTS 


Behavior of soft clays under earthquake loading conditions 2 


CLAYS/SOIL MECHANICS 
it relationships for axially-loaded piles in 
soft clay, 2 :33822 


Preventing formation damage during 
formation — of hydrolyzable Zn salts), 2 : 
CLAYS/WATER CHEMISTRY 
ope poor for treating clays in oil and gas, 2 :33859 
CLEAN ACT/IMPLEMENTATION 
Energy, environment, and incremental decision making (National 
—yz- of state actions), 2 :35341 
IKE PROCESS/RESEARCH 


PROGRAMS 
uefaction. Quarterly report, April-June 1976, 2 :33653 


the Clinton 


er L emissions on climate: a review of 


Administration. Fi 
537, 2 :35096 


CLINCH RIVER BREEDER REACTOR ASSEMBLIES 
Benchmark temperature mapping ot CRBRP fuel and blanket 
assemblies ng THISD, 3473 


CLINCH RIVER 


iting fuel-coolant interactions in 
breeder reactors, 2 :35154 — 
CLIN H RIVER BREEDER REACTO IN 
TRANSPORT 


CLINCH RIVE RIVER BREEDER REACTOR/REACTOR 
Spatially continuous approach to the description of i 
in fast reactor accident ER REACTO :35209 (PNE-76-1 v7 
CLINCH RIVER BREEDER 


Physics evaluations and app 
CLINCH RIVER BREED October 19762 234 34766 5-15) 


Cinch R Rives Breeder Reactor Plant. Test evaluation on the 
CRBRP outlet plenum flow stratification study, 2 :34741 
CLINCH RIVER BREEDER CTOR/SHIELDING 
imental studies of radiation heating in iron and stainless steel 
ields for the CRBR Project. 189a No. OH004, Activity No. 
KG 07 00 00 0, 2 :34757 (ORNL-5161 
CLINTON P ANDERSON IN . FA 
See LAMPF LINAC 
CLE MHD GENERATO 
Energy Conversion Alternatives Stud 
Phase 1. Vol. VIIII: closed-cycle 


/ DESIGN 
Fireplace damper (Patent), 2 :35841 
Theoretical and experimental studies 
2 :34985 (INIS-mf-3386) 
CLOS /FAILURES 


ic deformation. An experimental investigation, 2 


/FLEXURAL STRENGTH 
Shear strength of end slabs of prestressed concrete reactor vessels, 
2 :34970 (INIS-mf-3386) 
CLOSURES/STRESS ANALYSIS 
a5 of thin pressure vessel end closures, 2 :34975 (INIS- 
Shakedown of a torispherical drumhead made from a strain 
hardening material, 2 :34952 (INIS 


‘AS), Westi 
. Final 39475 


for optimization of PCRV 


(Limited to clouds in the earth a 
COSMIC DUST or COSMIC GASES. 
/ELECTROSTATICS 


CLOUDS 
umerical determination of the efficiency with which electrically 
charged cloud drops and small collide with 
electrically charged spherical particles of various densities, 2 


CLUSTER EMISSION MODEL/INCLUSIVE INTERACTIONS 
Inclusive distributions for sequential decay processes (Polynomial 
matrix elements), 2 :36530 
CLUSTER MODEL/ROTATIONAL STATES 
Rotational-state ees ——— nuclei in the Brink model 
with wave functions of exponential asymptotic behavior, 2 


COAL GASIFICATION 
COAL LIQUEFACTION 
LIGNITE 
SOLVENT-REFINED COAL 
SUBBITUMINOUS COAL 
COAL/ACTIVATION ANALYSIS 


95S COAL/CAKING POWER 
HASTELLOY X 
STAINLESS STEELS inch River Breeder Reactor Plant. Fuel rod bowing, 2 :34742 

CLINCH RIVER BREEDER REACTOR/FUEL-COOLANT 
INTERACTIONS 
| 
See MOLLUSCS | 
CLAYS/DAMAGE 
COAL 
See also ANTHRACITE 
BITUMINOUS COAL 
BLACK COAL 
Determination of mercury in coals by neutron activation analysis, 
2 :35747 
COAL/AGGLOMERATION 
Process for miemeeies fine coal (Patent), 2 :33684 
se 901355 COAL/BRIQ iG 
BREEDER REACTOR/ENVIRONMENTAL of vapor dust in pressing-canal stamping presses 
2: 1 
Construction and operation of Clinch River Breeder Reactor Method and apparatus for feeding solid fuels into pressure-type 
Plant: Project Management Corporation, Tennessee Valley wae 2 :33797 
Authority, and Energy Research and Development COAL/C iG POWER 
it statement. Docket No. 50- Coal pretreatment study. Interim es Series No. I, A-1. 
Evaluation contractor for Joint A-A.G.A. Coal 


COAL/CARBONIZATION 


Gasification a 22 refs; for reduction of caking 
tendency), 2 :33621 2240-20) 
COAL/CARBONIZATION 


Coal liquefaction. Quarterly report, April-June 1976, 2 :33653 

(ERDA-76-95/2) 
Coal technology program. Progress report for December 1976, 2 
referabl lants (Patent), 2 :33602 

y for co plants t 

Process and oud ilies gement for the production of coke (Patent), 2 
Process for reducing dust generation on feeding coke ovens with 

preheated coal (Patent), 2 :33586 

(Patent), 2 :33590 
roprties of some coals and of carbonization 
9 tek) 2 ANALYS 


into clean fuels. Quarter technical report, 
April-June 1976 (7 references; Penn State. A coal data base 
activity), 2 :33619 (FE-2030-4) 
Characterization of substances in products, effluents and wastes 
from synthetic fuel production tests. Quarterly progress report, 
2 :33748 BNWL2131) 
COAL/CHEMICAL COMPOSITION 
Determination otf forms of sulfur in coal, 2 :33687 
Evaluation and development of special purpose coals. Final report 
(73 refs.; role of maceral composition in gasification and 
uefaction; Penn State data collection), 2 :33680 (FE-0390-2) 
Fuel contaminants. Volume 1. . Final report, Jun 1975- 
Feb 1976, 2 :33959 (PB-256020) 
Inorganic sulfur in coal, 2 :33688 
COAL/CLEANING 
Coal preparation, 2 :33790 
Feasibility study of pre-combustion coal 


using chemical 
comminution. Interim report, January-June 1976, 2 :33597 (FE- 


eT ane for metallurgical coke manufacture (32 
S.), 
Process for the production of formed coke acre 2 :33592 
Production of coke from blends containing weakly caking or non- 
caking coals (8 refs.), 2 :33594 
COAL/COMBUSTION 
Clean energy from coal, 2 :33661 a ag 
Development of coal-burning diesel en, 
of-the-art review, 2 :33802 (FE/WA 7387-1) 
Direct sampling and characterization of gaseous species 
responsible for fireside corrosion in fossil fuel-fired systems. 
Second quarterly progress report, July 1-September 31, 1976, 2 
:33801 -2288-8 
ETA: a model for energy techno! 
How might synthetic fuels from 
environment, 2 :35413 


assessment, 2 :35390 
affect natural resources and 


Status of SO2 regulations affecting coal users, 2 :33752 
COAL/ ‘COMMINUTION 
Feasibility study of a coal 
Ww Interim report, January-June 
COAL/CONSUMPTION RATES 
Coal market 1975, 2 :33772 
Economic common sense of controlling nuclear power 
development, 2 :35364 
Electric utility coal consumption 
1985, 2 :35439 (FEA/G-76/428) 
special purpose coals. Fina 
valuation levelopment 0; purpose report 
(73 refs.; role of maceral composition in gasification and 
liquefaction; ny State data 2 :33680 (FE-0390-2) 
COAL/DEGASSIN 
Ways of evaluating fuels and intermediate 
products for their manufacture, 2 
COAL/DEMAND FACTORS 
Electric utility coal consumption and 
1985, 2 "35439 
COAL/DESULFURIZATI 


:33800 1) 
desulfurization of coal, 2 :33600 
Coal boneficiation (citations from the NTIS data base). for 
1964-Aug 76 (79 abstracts), 2 :33599 
Coal (citations from the Index data 
base). Pe URS) for 1970-Aug 76 (224 abstracts), 2 :33787 (NTIS/ 


6, 2 :33597 (FE- 


generation trends, 1976- 
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program status — oe cleaning program. Final report 
for 1976, 2 :33789 (PB-257703) 


Feasibility study of pre-combustion coal 
Interim report, January-June 

Inorganic sulfur in coal, 2 :33688 

Physical desulfurization of Iowa coal, 2 :33598 (IS-ICP-35) 

Process for making low-sulfur and low-ash fuels (Patent; 7 claims), 


using chemical 
:33597 (FE- 


report, i976 2: (FE 2274-2) 
COAL/DRYING 
Plant for heating and drying coal in a cycle with excess pressure 
echnical-economic parameters two-stage 
coal (3 2 :33794 
COAL/ECONO! 
California eneray of 8 papers), 2 
a oe Ruhrkohle AG. An economically balanced result in 
and sales decline, 2 :33805 
COAL/ELECTRIC CONDUCTIVITY 
Electrical = of Kemmerer coal (5 refs), 2 :33681 


COAL/ELECTRIC POWER 
Legislation: energy law. Act amending the Third Electricity 
tion Act, 2 :35458 
COAL/ELECTRICAL PROPERTIES 
Semiconductin Ore 2 3558 of some coals and of carbonization 
products (9 ~% 2 :33593 
COAL/ENERGY SUP’ 
Future of nuclear in 2 :35363 
COAL/FLUID FLOW 
Materials research for clean utilization of coal. Quarterly progress 
report, 2 :33625 (FE-3800-9) 
COAL/FLUIDIZED-BED COMBUSTION 
—— of fluidized-bed technology to industrial boilers, 2 
3800 (EPA-600/7-77-011) 
Supportive studies in fluidized-bed combustion. Quarterly report, 
uly-September 1976, 2 :33799 CEN. 1017) 
COAL/FRACTIONATION 
of American coals in relation to their —— 
into clean energy fuels. Quarterly technical 
April-June 1976 references; Penn State. base 
activity), 2 :33619 (FE-2030-4) 
COAL/GOVERNMENT POLICIES 
Colorado energy resources handbook. Volume I. Coal (State 
resources and impacts of development), 2 :35412 
COAL/GRINDING 
base). Report for 1970-Aug 76 (224 abstracts), 2 :33787 (NTIS/ 
PS-76/0775) 
Coal heatin control (Patent; 15 claims), 2 :33595 
COAL/HYD! OG! ATION 
on studies at 


Coal conversion in the United States with 33806 
ly report, April-June 1976, 2 :33653 


the University of Utah (ZnCh; SnCk. 
Progress report for December 1976, 2 


hnology program. 
(ORNL/TM.577 5770) 
COAL/IGNITIO 
Solid fuel conversion furnace (Patent; 6 claims), 2 :33668 


COAL/LAWS 
i : energy law. Act amending the Third Electricity 


and 
'B-255927) 


AL/MARKET 

Coal market study for the Eastern Interior Province to 2040 


(Mainly considered is high-sulfur coals in Wabash Valley area 
of Illinois and Indiana), 2 :33806 


Conditions origin 
come FE 2 


vertical tubes, 2 : 


coal systems. Interim report, 
1231-5) 


coal slurry mixtures i 
116) 


96S 
2 :33673 
Results of EPA-sponsored | a, in sulfur removal (Tests on 
112 coal 2 :33601 
1777-3) 
COAL/COKING 
Process for the gasification and combustion of coal in order to 
generate useful heat, and coal gasification burner to carry out 
the process (Patent), 2 :33641 
Research program of the Morgantown Energy Research Center, 2 
COAL/MECHANICAL PROPERTIES 
yses of the mechanism of coal 


JULY 31, 1977 


and development of special coals. Final report 
uation 
(73 refs.; role of maceral composition in gasification 
liquefaction; Penn State data Pollection). 2 :33680 (FE-0390-2) 
COAL/POWER GENERATION 
Creating the electric energy economy (Based on coal and 
uranium), 2 :35446 
COAL/PRODUCTION 
Coal market 1975, 2 :33772 
ey of Nova Scotia coal in a time of high-priced energy, 2 


pollution control, pone ye and health and safety. 
Gott 1), 2 :33808 


ae pone report, April-June 1976, 2 :34016 


Metivod extracting (Patent), 2 :3 
Process for the gas extraction of 2 :33670 
Process for the extraction of coal (Patent), 2 :33671 
low-ash fuels (Patent; 7 claims), 


RTING 
Screen sizing of coal. State of technics and perspectives, 2 :33792 


COAL/STORAGE 
——— preventing oxygen access during transport and storage 


coal (Patent), 2 33796 
COALSTR (CTURAL CHEMICAL ANALYSIS 
Investigation of the chemical structure of coal by am 
tic resonance and infrared spectrometry, 2 :33689 


Co. SPORT 
uipment requirements to 1985. 


Coal transportation 
SO, standards on the US coal industry, 
Process for preventing oxygen access during transport and storage 
of caking coal (Patent), 2 :33796 
Transport facilities and storage in coal enrichment plants (Book in 
Russian), 2 :33795 
COAL/USES 
How might synthetic fuels from coal affect natural resources and 
environment, 2 :35413 
COAL DEPOSITS/CHEMICAL PROPERTIES 
Fuel quality forecasts in a fixed piace of the seam, 2 :33682 
COAL DEPOSITS/GEOLOGY 
Investigation of the Tertiary lignites of Mississippi, 2 :33754 
(MGS-74-1) 
Mesozoic sediments and genetic ey of coal strata of South 
Yakut (Book in Russian), 2 :33 
Litho oa re) urassic -bearing deposits hissar 
~ — and south-western branches) (Book in Russian), 
pplying computer-drawn 
1976. 2 2 :33764 (PB- 


COAL ‘DEPOSITS/PHYSICAL PROPERTIES 
Fuel quality forecasts in a fixed place of the seam, 2 :33682 
COAL DEPOSITS/ROCK MECHANICS 


tests (11 refs.), 2 :33607 
AL /SOLUBILITY 


X-ray and derivatographic examinations of coal extract and its 
benzene-insoluble components (14 refs.), 2 :33672 
COAL FUEL CELLS/FEASIBILITY STUDIES 
Conversion Alternatives Study (ECAS), —— 
Phase 1. Vol. X11: fuel cells. Final report 
potassium hydroxide, molten carbonate, and i a 
electrolytes are com ), 2 35487 (N-76-23703) 
COAL GAS/CO EFFECTS 
coatings for components ex, to 
environments: a review (64 nae nome 2 :33609 (ANL-76-124) 
Materials research for clean utilization of coal. Quarterly progress 
report, 2 :33625 (FE-3800-9) 
COAL GAS/PRODUCTION 
coal, oil 7 wastes), 2 :33650 
Recovery of hydrocarbons from coal (Patent; 33 claims), 2 :33666 
COAL GAS/REFORMER PROCESSES 
= making high temperature reformed gas (Patent), 2 


COAL GASIFICATION/FORECASTING 


COAL GASIFICATION 
See also AGGLOMERATING ASH PROCESS 

ATGAS PROCESS 
BI-GAS PROCESS 
CARBON DIOXIDE ACCEPTOR PROCESS 
COALCON PROCESS 
HYGAS PROCESS 
IN-SITU GASIFICATION 
KELLOGG 


PROCESS 
KOPPERS-TOTZEK PROCESS 
LIQUID PHASE METHANATION PROCESS 
LURGI PROCESS 
MOLTEN SALT COAL GASIFICATION PROCESS 
ROCKGAS PROCESS 
SYNTHANE PROCESS 
Coal: technology for clean fuel applications, 2 
Coal gasification and liquefaction, 2 :33612 (CONF. 15001771 
Coal technolo: report for December 1976, 2 
33578 -5770) 
Concept for the hydro of brown coal. renee 
Converting solid fucls gasco (Patent; 6 claims; 
verting so) to us t; 
Design and t 
system ofa process hea 
Evale ati de f special coals. Final report 
uation ve! ° purpose 
(73 refs.; role of maceral composition in gasification and 
uefaction; Penn State data collection), 2 :33680 (FE-0390-2) 
Process for the production of synthesi —_ (Patent), 2 :33637 
—— of hot clean industrially le gas (Patent; 3 claims), 2 
Technical 
tion by steam, 2 :3487 
COAL GASIFICA TION/CHEMICAL REACTION YIELD 
«Sonics ofthe domestic petrochemical indut 
context of the domestic petrochemical industry, 2 :33632 
ynthesis of light hydrocarbon gases from coal 33 
COAL GASIFI ON/COAL PREPARATIO 
— of ——— — relation to their conversion 
into c’ energy fuels. Quarterly technical progress report, 
April-June 1978 (7 references; Penn Sta A coal data base 
2 :33619 (FE-2030-4) 
COAL GASIFICATION/COMPARATIVE EVALUATIONS 
i evaluation of coal gasification processes (Ten 
evaluated possible Modular Coal Gasification Plant 
2 :33626 (FE/WAPO/7612- 
COAL GASIFICATION/CORROSIVE 
coatings for a exposed to coal-gas 
environments: a review (64 references), 2 :33609 @ANL-16-124) 
COAL GASIFICATION/COST 
Process for the production of a fuel gas by 
pressure of carboniferous fuels (Patent), S300 
COAL GASIFICATION/DESULFURIZATI 
Modern chemical processes, 2 :33643 
tion--development 
gas 233 18 ( 18 (FE- 
reactors to 


) 
coal conversion, ORNL TM 5341) 
Marketing chances and economy of nuclear gasification of coal to 
thetic natural (SNG), 
Process for lucing a gaseous from carbonaceous 


COAL *GASIFICATION/ENVIRONMENTAL EFFECTS 
How might synthetic ~ from coal affect natural resources and 
environment, 2 :354 
COAL GASIFICATION/ENVIRONMENTAL IMPACTS 
Outlook for research and develo; ae in the 
tion of coal, 2 :33627 ( eo 
version Alternatives Study 
Phase 1. Vol. III: combustors, furnaces and low-btu gasifiers. 
, 2 34497 (N-76-23694 
GA CATION/FLOWS 
Modern chemical processes, 2 :33643 
Process for making low-sulfur and low-ash fuels (Patent; 7 claims), 


2 :33673 
fixed-bed gasification at the Grand Forks Energy 
fee Center, 2 :33611 (CONF-761064-6) 
COAL IZED BED 
Process for the ication and combustion of coal particles 


ec or est: 
Eni in San Francisco, California, 21 Septewber 1976. 2 :35411 
(TID-27430) 
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COAL/PYROLYSIS 
Solid fuel conversion furnace (Patent; 6 claims), 2 :33668 
COAL/REGULATIONS 
Laws and regulations affecting coal with summaries of Federal 
Cc 
2 :33673 
origin | | coal 
burst (8 references), 2 :33683 
COAL EXTRACTS/HYDROGENATION 


COAL GASIFICATION/FUEL FEEDING SYSTEMS 


COAL GASIFICATION/FUEL FEEDING SYSTEMS 

—" = feeding a high solids content solid fuel-water slurry to 

atent; 10 claims), 2 :33645 

coAGa GASI CATION/HEAT RECOVERY 

Process for the gasification and combustion of coal in order to 

te useful heat, and coal gasification burner to carry out 
Patent), 2 :33641 
COAL GASIFICATION/MATHEMATICAL MODELS 
D 1653) Quarterly report, April-June 1976, 2 :33613 


A-76-93/2) 
of for low Btu/ 


Mathematical modeli 
eee of coal for electric eneration. Final eee 
1976 ), 2 :33616 (FE-1545-26) 
GASIFICATI 
upport for and utilization techniques 
for particulate sampling and measurement from gasifiers at high 
temperature and high pressure. mb) for the period, March 1- 
August 15, 1976, 2 20 ances 
o> ASIFICATION/PILOT 
the Research Center, 2 
333577 C/SP-77/1) 
COAL GASI FICATION, PROCESS DEVELOPMENT UNITS 
Mathematical modeling of chemical processes for ag A Btu/ 
ication of coal for electric power 33616 ee 
ebruary 1975-Au refs. :33616 (FE-1545-26) 
lo id probl 2 :33631 
ication--deve TOS lems, 
COAL ASIFICA TION/RESEAR OGRAMS 
A a energy resource en n program Semiannual 
ul-31 1975, 2 :33658 (PB-25 748) 
tion. Quarterly report, aes 1976, 2 :33613 
Outi DA 769372) and dev underground 
look for researc 
gasification of coal, 2 :33627 (PB-25 n155)" 
COAL GASIFICATION/SOCIO-ECONOMIC FACTORS 
How might synthetic fuels from coal affect natural resources and 
environment, 2 :35413 
COAL GASIFICATION/TECHNOLOGY ASSESSMENT 
Coal conversion technology, 2 :33635 
ETA: a model for ener; ee eee assessment, 2 :35390 
COAL GASIFICATION /CORROSION RESISTANT 


YS 

Program to discover materials suitable for service under hostile 
conditions obtaining in ce ae for the gasification of coal 
and other solid fuels. Quarter! report, July 1, 1976- 
September 30, 1976, 2 :33617 1784-21 

COAL GASIFICATION PLANTS/DESIG 

Development work for an advanced coal gasification system for 

electric power generation from coal directed ——e a 


commercial gasification generating plant: Ae 


COAL GASIFICATION PLANTS/ENVIRONMENTAL 
EFFECTS 


Engineering, geologi 
assessment of a 2 


facility, 2 :33636 mie 


Regional air quality assessment for probable near-term coal-related 


BN ergy in the northwest (19 refs.), 2 :33747 
COAL GASIFICATION PLANTS/ENVIRONMENTAL 
IMPACTS 


Social, economic, and environmental im 
and liquefaction plants. 7: 33751 3747) 
COAL GASIFICATION P 
ANALYSIS 
Materials Science Division 
COAL GASIFICATION PLANTS/FUEL FEED 
Development of a dry coal feeder. Il. 30, 
progress report, ber 
Materials Science Division coal technolo 
report, July-September 1976, 2 :33610 Coa 
COAL GASIFICA. ON PLANTS/RE 
Materials Science Division coal technology 
report, July-September 1976, 2 :33610 ANE Te) 
COAL GASIFICATION PLANTS, 
ASSESSMENT 


Engineering, geol logical environmental 
assessment of a 2 MMSCED arvesh Lurgi coal gasification 
facility, 2 :33636 

COAL GASIFICATION PLANTS/VALVES 


progress report, June-September a3 


COAL INDUSTRY 
Proceedings of the fifth Pennsylvania environmental conference: 
energy. , economy, and the environment (Task Force Reports), 2 
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Ruhrkohle AG. An economically balanced result in 
a recession and sales decline, 2 :33805 
COAL INDUSTRY/ECONOMIC IMPACT 
Colorado energy resources handbook. Volume I. Coal (State 
resources and impacts of development), 2 :35412 
COAL INDUSTRY/ECONOMICS 
nee of rising energy costs on the domestic production of 
lected commodities, 2 "33804 (PB-256650) 
The ae Kentucky Coal Industry in 1974: an 
analysis. Report of investigation, 2 :33803 (PB-253746) 
COAL INDU Y/ENVIRONMENTAL IMPACTS 
Colorado energy resources handbook. Volume I. Coal (State 
resources and impacts of gon 2 :35412 
COAL INDUSTRY ANCIAL INCENTIVES 
Legislation: energy law. Act amending the Third Electricity 
eration Act, 2 :35458 
COAL INDUSTRY/SOCIAL IMPACT 
Colorado energy resources handbook. Volume I. Coal (State 
resources and im of development), 2 :35412 
COAL LIQUEFACTION 
See also COSTEAM PROCESS 
H-COAL PROCESS 
IN-SITU LIQUEFACTION 
SYNTHOIL PROCESS 
Coal: technology for clean fuel applications, 2 :33629 
Coal gasification and liquefaction. 2 2 :33612 (CONF-7509177-1) 
Coal technology program. Progress report for December 1976, 2 
:33578 (ORNL/TM-5770) 
Converting solid fuels to gaseous and liquid fuels (Patent; 6 claims; 
coal, oil shale, wastes), 2 :33650 
Evaluation and development of special purpose coals. Final report 
(73 refs.; role of maceral composition in gasification and 
uefaction; Penn State data collection), 2 :33680 (FE-0390-2) 
M of extracting coal (Patent), 2 :33664 
COAL LIQUEFACTION/CATALYSIS 
Coal conversion in the United States with hasis on studies at 
the University of Utah (ZnCh; — 2 , 2 :33606 
COAL LIQUEFACTION/CATAL 
Chemistry of lignite liquefaction. July- 
1976 (NiO-MoOs-TiO2; MoO3-NiO-TiO2-SiO2 
MoOs-NiO-ZrO2; MoOs-NiO-Al2Os), 2 :33655 (FE-221 1-3) 
Production needs for hydrotreating catalysts for 
commercialization of coal liquefaction processes, 2 :33662 
COAL LIQUEFACTION/CHEMICAL REACTION KINETICS 
Optimization studies of various coal-conversion systems. 
report, July-September 1976 (19 refs.), 2 :33656 (FE-2274-2) 
COAL LIQUEFACTION/CHEMICAL REACTION YIELD 
Oxygenated hydrocarbobns from coal-based synthesis = in the 
context of the domestic petrochemical industry, 2 :3 
COAL LIQUEFACTION/ECONOMICS 
Exploratory studies of the application of gas-cooled reactors to 
coal conversion, 2 :34867 (ORNL/TM-5341) 
ngewe of woe liquid fuel development. Automotive market. 
olume Final report, 2 :33659 (PB-255994) 


Summary. 
ee of suone liquid fuel development. Automotive market. 
olume II. Final report, 2 :33660 (PB-255995) 


COAL LIQUEFACTION/ENVIRONMENTAL IMPACTS 
Im; of synthetic liquid fuel development. Automotive market. 
olume I. Summary. Final report, 2 :33659 (PB-255994) 
ne of synthetic liquid fuel development. Automotive market. 
olume II. Final rt, 2 :33660 (PB-255995) 
COAL LIQUEFACTION/FLOWSHEETS 
ayy making low-sulfur and low-ash fuels (Patent; 7 claims), 
COAL LIQUEFACTION/FORECASTING 
Energy Technologies for the West: the fossil 
held in San Francisco, California, 21 en 


(TID-27430) 
COAL LIQUEFACTION/HYDROGENATION 
Research of the Morgantown Energy Research Center, 2 
:33577 C/SP-77/1) 
Multiphase flow — 
3651 = 


Workshop 
1976, 2 :35411 


vertical tubes, 2 : 
cone. LIQUEFACTION/PILOT 
ERDA Quarterly 1976, 2 :33653 


from coal. ual report No. 2, 1 Jul-31 Dec 
2 2 $3657 (PB 253733) 
COAL LIQUEFACTION PROGRAMS 
A Kentucky energy resource utilization a i 
a 1 Jul-31 1975, 2 :33658 (PB-253748) 
iquefaction. Quarterly report, April-June 1976, 2 :33653 


COAL LIQUEFACTION/TECHNOLOGY ASSESSMENT 
Coal conversion technology, 2 :33635 
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ETA: a model for energy assessment, 2 :35390 
of synthetic development A Automotive 
olume I. Summary ye om 2 :33659 (PB-255994) 
Im of sy thetic $60 Automotive market. 
olume rt, 
COAL ers ON PLANTS/ ENVIRONMENTAL 
— counnaa, and environmental impacts of ificati 
liquefaction plants. Final 2 :33751 es. 3747) 
COAL LIQUIDS/ ICAL ANALYSIS 
Approaches to chemical class analyses of fossil derived materials, 
2 :33678 (CONF-770301-5) 
in products, effluents and wastes 
from synthetic uction tests. Quarterly progress report, 
2 :33748. (BNWL-2131) 
COAL LIQUIDS/CHEMICAL COMPOSITION 
coal-derived fuels, and petroleum), 2 :3404 
analytical services and and research activities to 


9,1 8, 1976 (11 re (il refs) 2 35679 (COO- 


) 
Zinc halide hydrocracking process for distillate fuels from coal. 
: rogress report, August 1-October 31, 1976, 


Quarterly technical oo 
2 :33654 (FE-1743-28) 
COAL LIQUIDS/CORROSIVE EFFECTS 
Materials research for clean utilization of coal. Quarterly progress 
report, 2 :33625 (FE-3800-9) 
COAL LIQUIDS/DEASHING 
Coal liquefaction s —— studies. Annual 
September 1976, 2 :33652 (ANL-76-117) 
COAL LIQUIDS/FILTRATION 
Coal liquefaction. Quarterly report, April-June 1976, 2 :33653 
(ERDA-76-95/2) 


October 1975- 


COAL LIQUIDS/HYDROCRACKING 
Chemicals from coal: plans, 2 30677 
COAL LIQUIDS/HYDROGENA 
Chemicals from coal: ond 2 :33677 
COAL 
Coal liquefaction s "oo studies. Annual October 1975- 
September 1976, 2 :33652 enya 17) 
“coal ol waste), £33630. liquid fuels (Patent; 6 claims; 
coal, oil shale. pore 3650 
Multiphase flow of a pt af coal slurry mixtures in 
vertical tubes, 2 :33651 (ANL-76-11 
Recovery of hydrocarbons from coal it; 33 claims), 2 :33666 
COAL LI UIDS/PURIFICATION 
Coal liquefaction support studies. Annual October 1975- 
September 1976, "3 :33652 (ANL-76-117) 
COAL LIQUIDS/RECYCLING 


Hydro tion of li with synthesis 2 :33608 
COAL L QUIDS/REFINING ait 
a of upgrading Lurgi gasification by-product liquids, 2 
COAL LIQUIDS/REFORMER PROCESSES 
Chemicals from coal: ERD. eR 
COAL LIQUIDS/SOLUB: 


rt studies. Annual report, October 1975- 
ber 33652 (ANL76.117) 
/ CLOSURES 
Shaft liquidation problems in the North Bohemian brown coal 
basin, 2 :33775 
COAL MINES/DEGASSING 
ification and production of natural gas air shaft in 
Pease 10 =~ coalbed. Report of i Res 1976, 2 :33763 
— emissions from four working in the Beckley 
MINES /DUSTS W. Va. (5 refs), 2 :33761 (BM-RI8212) 


ly productive faces (Book in Russian), 2 :33771 
Modification o' Bureau of Mines BERC rock dust meter. Report 
of i a = 1976, 2 :33767 (PB-257385) 
Relations between the —_- extraction works and the level 
of dustiness in workplaces of coal mines (20 references), 2 


:33777 
Water barriers for dust Report of 
investi, 1976, 2: (PB-25811 
COAL MI /EXPLOITATION 
Comes 7 systems for coal deposits (Book in 


Water barriers for supp 


COAL M 
Design of con] taines (Book in Russian), 2 33779 
COAL MINES/SAFETY 
— fabrication, and testing of a system to demonstrate the 
ectiveness of respirable dust control on longwall shearers by 
the use of water piped through the shearer drum. Final report 
May 73-May 76, 2 :33766 (PB-256507) 
COAL MINES/SEALING MATERIALS 
Magnesium oxysulfate cement sealant in coal mines. Report of 
aaa, 1976, 2 :33765 (PB-255613) 
COAL MINES/VENTILATI ON 
ig research review: an annual review of elena ane 
research activities of the Bureau of Mines, 2 :33769 (PB-258438) 
Plant for main ventilation in coal mining (Patent), 2 :33782 
COAL MINING 
See also LONGWALL MINING 
SURFACE MINING 
UNDERGROUND MINING 
Relations of the development of the Eastern Region on the basin 
of Sokolov to the preservation of the natural recovering sources 
of the Spa Karlovy Vary, 2 :33776 
COAL MINING/BOREHOLES 
Drainage: basic conditions for <> in the South Mora 
lignite mines, Nat. Ent. Hodonin (16 refs.), 2 :33774 
COAL MINING/DUSTS 
Paste for binding dust in coal mining (Patent), 2 :33781 
Wet dust removal plant especially for under; mining, e.g. 
for development heading (Patent), 2 :3375 
COAL MINING/ENVIRONMENTAL 
How might synthetic _. from coal affect natural resources and 
environment, 2 :354 
COAL MINING/FO 
Coal market 1975, 2 :33772 
Economic impact of EPA SO: standards on the US coal industry, 
COAL MINING/HEALTH HAZARDS 
Relations between the intensity of extraction works and the level 
ae in workplaces of coal mines (20 references), 2 
:33777 
COAL MINING/PRODUCTIVITY 
Coal market study for the Eastern Interior Province to 2040 
(Mainly considered is high-sulfur coals in Wabash Valley area 
of Illinois and Indiana), 2 :33806 
COAL MINING/RESEARCH en 
A Kentucky energy resource utiliza’ 
report 1 Jul-31 Dec 1975, 2 "33658 (PB2 253748 
COAL MINING/REVIEWS 
Mining research review: 
research activities of the Bureau of Mines, 2 :33769 (PB-258438) 
COAL MINING/ROCK MECHANICS 
Research problems of the technology of large volume drilling and 
blasting works in tertiary sediments of the North Bohemian 
brown coal basin and the basin of Sokolov, 2 :33773 
COAL MINING/SAFETY 
Mining research review: an annual review of eae Peat 
research activities of the Bureau of Mines, 2 :33769 8438) 
COAL MINING/SURFACE MINING 
Surface mine reclamation a 2 35344 
= MINING/UNDERGROUND MINING 
lication + Fey in coal mining, 2 :33780 
co. PREPARATIO: 
Coal technolo, ae Progress report for December 1976, 2 
:33578 (ORNL/TM.- 5770) 
Coal ——_ from Tyler, 2 :33580 
Feasibility y of pre-combustion coal cleaning using chemical 
comminution. Interim report, January-June 1976, 2 :33597 (FE- 
1777-3) 
COAL PREPARATION/BIBLIOGRAPHIES 
Coal beneficiation (citations from the NTIS data base). for 
1964-Aug 76 (79 abstracts), 2 :33599 
Coal beneficiation (citations from the es" Index data 
=e a for 1970-Aug 76 (224 abstracts), 2 :33787 (NTIS/ 
76/0775 
COAL PREPARATION/COST BENEFIT ANALYSIS 
Coal ion, 2 :33790 
COAL 


EPA program sta 
for 1976, 2 :33789 (PB 257708)" 
COAL PREPARATION/RESEARCH PROGRAMS 
Evaluation and development of special purpose coals. Final report 
(73 refs.; role of maceral composition in gasification and 
liquefaction; Penn State data collection), 2 :33680 (FE-0390-2) 


Fe 99S COAL PREPARATION/RESEARCH PROGRAMS 
COAL MINES/EXPLOSIONS 
Preparation of coal mines with dangerous gas-releasing seams 
(Rook in cian 
pee. Report of 
(LERC/QTR-76/2) 
COAL LIQUIDS/STRUCTURAL CHEMICAL ANALYSIS 
Chemical characterization of shale oil and related fuels (Shale oil, . 
coal-derived fuels, and oleum), 2 :34049 
COAL LIQUIDS/THERMAL CRACKING 
Pyrolysis of a hydrogenated coal liquid (Yields of ethylene, 
propylene, butadiene, benzene, and other chemicals from steam- 
2 :33667 
COAL | IDS/VISCOSITY 


COAL PREPARATION PLANTS/COST 


COAL PREPARATION PLANTS/COST 

Coal p tion, 2 

Energy version Alternatives y (ECA: estinghouse 
Phase 1. Vol. III: combustors, furnaces and low-btu gasifiers. 
Final rt, 2 :34497 (N-76-23694) 

COAL PREPARATION PLANTS/PERFORMANCE 

Energy Conversion Alternatives Study (ECAS), Westinghouse 
Phase 1. Vol. III: combustors, furnaces and low-btu gasifiers. 
Final report, 2 :34497 oo 76-23694) 

COAL GASIFICATI 

Process for the reduction gas (Patent), 2 :33637 
COAL T IRROGEN. 

Coal tar hydrogenation = (11 refs.), 2 :33607 
COAL T. OVAL 


= of hot clean industrially usable gas (Patent; 3 claims), 2 
COALCON PROCESS/ECONOMICS 
Evaluation of a high-pressure Saarberg/ oy! 
gs production from Coston ha 2 :33618 (FE- 
COAL-DERIVED LIQUIDS 
pm. COAL LIQUIDS 
AL-FIRED MHD GENERATORS/AIR HEATERS 
“Report on the air preheater system for the MHD ~~ 
velopment integration facility, Butte, Montana. FluiDyne 
rt 1078, 2 :3 (TID-27153) 
COAL-FIRED MHD GENERATORS/ECONOMICS 
Energy Conversion Alternatives Study or 
= 1. Vol. I; introduction and summary 
umptions. Final rt, 2 :34496 76-2369 
COAL-Fi D MHD GENERATORS/FEASIBILITY 
gy Conversion Alternatives ae Westin, 
“Pim Vol VIII: open-cycle Final report, 2 :35474 74 (N- 
2 
Energy Conversion Alternatives Study (ECAS), 
IN76-23700) VIII: closed-cycle MHD. Final report, 2 :35475 
Energy Conversion Alternatives Study (ECAS), Westinghouse 
Phase 1. Vol. X: liquid-metal MHD systems. Final report, 2 
:35476 (N-76-23701 


COAL-FIRED MHD GENERATORS/MATERIALS 
Energy Conversion Alternatives Study a=) Westinghouse 
consideration. Fi 


Phase 1. Vol. II: materials 
(N-76-23693) 
COAL-FIRED MHD GENERATORS/MHD 
CDIF instrumented test section, 2 :35477 (TID-27148) 
COAL-FIRED MHD GENERATORS/PLASMA DIAGNOSTICS 
CDIF instrumented test section, 2 :35477 (TID-27148) 
COAL-FIRED MHD GENERATORS/TEST FACILITIES 
+ al instrumented test section, 2 :35477 (TID-27148) 
rt on the air preheater system for the MHD com it 
elopment integration facility, Butte, Montana. FluiDyne 
2 :35480 (TID-27153) 
‘AL REGIONS/NUCLEAR POWER PLANTS 
Economics of nuclear power plant siting in the California Coastal 
Zone, 2 :35367 
COASTAL WATERS/CHEMICAL COMPOSITION 
Onslow Bay intrusion study hydrographic observations during 
current meter servicing cruises in August, October, and 
1975. Orbis” I, III and IV (A 
, 2 :36197 (SRO-889-4(App. 
COASTA WATERS/OIL SPILLS 
Impact of the transportation of petroleum on the waters of the 
northeastern Pacific Ocean, 2 :35424 
COASTAL WATERS/TEMPERATURE MEASUREMENT 
Onslow Bay intrusion study hydrographic observations during 
current meter servicing cruises in August, October, and 
December 1975. Orbis, I, III and IV (Atlantic coastal waters off 
Georgia), 2 :36197 (SRO-889-4(A pp.) 
COATED FUEL PARTICLES 
New ways to improve sup(110m)Ag retention in HTR fuel 
elements, 2 :34676 
COATED FUEL PARTICLES/COATINGS 
Brittle Ring Test: A method for measuring 
modulus on coatings of HTR fuel icles, 2 : 
COATED FUEL PARTICLES/CORROSION 
Corrosion of SiC in HTGR fuel icles, 2 :34677 
COATED FUEL PARTICLES/FABRICATION 
Production and testing of pyrolytic zirconium carbide layers for 
nuclear fuel particles, 2 :34684 
deposition from fuel 
ity control procedures for R fuel element components, 2 
(Juel-1333) 


inal report, 2 :34472 


FUEL PARTICLES/FISSION PRODUCT RELEASE 
Cooling gas activity to be expected in the PNP-3000 in constant- 
load operation, 2 :34692 
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Determination of fission product release and distribution in coated 
fuel particles by means of laser probes, 2 :34691 
Fission product release from coated particles under irradiation 
conditions by the example of Cs and Sr, 2 :34711 
LES/FISSION PRO) 


additions in nuclear fuels, 2 :34683 
COATED FUEL PARTICLES/MATERIALS HANDLING 
Method and device for steady and continuous distribution and 
determination of fluid materials (Patent), 2 :34121 
COATED FUEL PARTICLES/PERFORMANCE 
HTGR fuels and core development program. Quarter] a 
—- 3) the period ending November 30, 1976, 2 :34635 (GA- 
A- 
COATED FUEL PARTICLES/PHYSICAL RADIATION 
EFFECTS 


Behavior of transport from the fission ucts cesium and 
strontium in coated particles for high tempera’ 
irradiation conditions, 2 :34103 (Juel- on 
HTGER fuels and core development program. 
— o the period ending November 30, 1976, 2 : 5 (GA- 
Restrained 


i experiments on corned putts fuel 

in the temperature range 600-1200°C, 2 :34100 (EUR-5376) 

COATED IL PARTICLES/RADIATION EFFECTS 
Irradiation behaviour of pyrocarbon claddings, 2 :34689 

FUEL PARTICLES/VAPOR PLATING 


distributor for coating HTGR fuel particles, 2 
14 ORNL /TM IRNL/TM-5731) 


COATINGS 
PROTECTIVE ones TINGS 
report for December 1976, 2 


Coal technology 
:33578 (ORNL TM.377 -5770) 


ICAL CONCENTRATION 
36191 


Microprobe analysis of Co uptake in sand microcosm, 236330 
COBALT ALLOYS 
See also HASTELLOY X 
INCONEL 617 
COBALT ALLOYS/MICROSTRUCTURE 
Microstructure of Fe-Cr-Co-Nb-Al 2 :35666 
COBALT COMPLEXES/CHEMICAL PROP: 

Metal-porphyrin interactions. VI. The reactivities of several ferric 
porphyrin monomers with cyanide compared with ligand 
reactions of iron and cobalt porphyrins reconstituted with 

(25°), 2 :35785 
COBALT OXIDES/CATALYTIC EFFECTS 
in hydrotreating coker distillates from 
bitumen on unpromoted and promoted catalysts 
(Comparison of unpromoted Mo oxide/alumina catalysts and 
NiO-Mo oxide/alumina and CoO-Mo oxide/alumina 
2 :34037 


(Patent), 2 :34225 
ES/CATALYTIC EFFECTS 


A study of inplant electric power generation in the i 
leum refining, and paper and pulp industries. Summary 
2 :35457 (PB-255658) 
CO-G TION/TECHNOLOGY ASSESSMENT 
Prospects for district heating in the United States (Feasibility of 


COKE/BRIQL 2 :35328 


for refs.), 2 :33583 
of useful vapor in pressing-canal stamping presses 
refs.), 2 : 33791 


‘CASTINGS 
1 
COKE/IGNITION — 
Solid fuel conversion furnace (Patent; 6 claims), 2 :33668 
COKE/PELLETS 
for (18 refs.), 2 :33583 


iets ter metallurgical coke manufacture 
2 


100S 
| 
Preparation and analytical applications of a 
COBALT SULFID 
Converting solid fuels to gaseous and liquid fuels (Patent; 6 claims; 
coal, oil shale, wastes), 2 :33650 
CO-GENERATION/FEASIBILITY STUDIES 
Hearst wood wastes energy study: a preliminary feasibility study 
(Ontario), 2 :35468 
CO-GENERATION/INDUSTRY 
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Procedure and 


coking properties 
Production o' ¢ from blends containing weakly caking or non- 
coals (8 refs.), 2 :33594 
co OLYSIS 
Solid fuel conversion furnace (Patent; 6 claims), 2 :33668 
COKE OVENS/CARBONIZATION 
Dust collector for a coke dry quenching station (Patent), 2 :33587 
COKE OVENS/DESIGN 
Furnace for the production of gas and coke from coal (Patent), 2 


i i 2 :33587 
quenching station (Patent), 


COKE 
Device for dischargi 
between oven cham! 


Systematic control of gas piping in coke plants (24 refs.), 2 :33585 
COKE-OVEN GAS 
See COAL GAS 
COLLECTIVE ACCELERATORS 
See also ELECTRON-RING ACCELERATORS 
COLLECTIVE ACCELERATORS/BEAM PRODUCTION 
Ton acceleration in the evacuated drift-tube — 
COLLECTIVE MODEL/HAMILTONIAN 
Hamilton of system particles with separated collective 


COLLECTRONS 
See SELF-POWERED NEUTRON DETECTORS 
tor t; for or 
Methods of collimator fabrication 
COLLISIONAL PLASMA/ION ‘ACOUSTIC WAVES 
Nonlinear cylindrical ion-acoustic waves in a warm collisional 


plasma, 2 :367 
COLLISIONAL PLASMA/SHOCK WAVES 


Temporal evolution of on inthe presence of on 
cyc 
ILLOIDS 
See also MICELLAR SYSTEMS 


COLLOIDS/CHEMICAL RADIATION EFFECTS 
Radiation chemistry of colloids. A review, 2 :35801 (RD/B/N- 


3707) 
COLOR MODEL/GAUGE INVARIANCE 
Novel inconsistency in two-dimensional theories, 2 :36563 
MODEL/MESON-MESON CTIONS 
in quantum chromodynamics in two dimensions, 
COLOR GROUPS 
Weak interaction in vr" ow model of integer-charge 


COLOR MODEL/TWO- SIONAL CALCULATIONS 
Novel two dimensional gangs theories 2 :36563 

NEUTRAL 


model of integer-charge 


Uranium hydrogeochemical and stream sediment 
in the San Juan Mountains, Southwest 


(GJBX-22(77)) 
ILORADO/LAND RECLAMATION 
Rehabilitation potential and ices of Colorado 
report, June 1, 1976-May 31, 1977, 2 :34061 (COO- 


i i and future oil 
"and gas development in the areas of thick rock salt and shale 
deposits of Michigan, Ohio, Pennsylvania, 
York as of December 1975, 2 :35418 NORNL/S0b/87988-75/1) 
URANIUM DEPOSITS 


ranium in 

Elkhorn Thrust an Park and Teller Counties, Colorado, 2 
:34063 (GIBX-54(76)) 
PREPARATION 


ic 
Color indicator-dosimeter of ionizing radiation (Patent), 2 :36041 


See NIOBIUM 
IMBINED-CYCLE FW PROCESS/COMPARATIVE 
Preliminary evaluation of coal gasification processes (T 
evaluation en 
evaluated possible Modular Gasification 
demonstrators), 2 :33626 (FE/WAPO/T612 
COMBINED-CYCLE POWER 
Development work for an advanced coal gasification for 
commercial 


INOMICS 
‘gy Conversion Alternatives Study 
Phase 1. Vol. I; introduction and summary and 4 


assumpti Final rt, 2 :34496 (N-76-2369: 
COMBINED-CYCLE WER PLANTS/EFFICIENCY 


Energy Conversion Alternatives Study (ECAS), bm 
Phase 1. Vol. V: combined turbine cycles. Final 
2 :34465 (N-76-23 
COMBINED-CYCLE POWER PLANTS/GAS 
Energy Conversion Alternatives Study (ECAS), W 
Phase 1. Vol. V: combined turbine cycles. Final 
rt, 2 :34465 (N-76-23696) 
COMBINED-CYCLE POWER PLANTS/MATERIALS 
Energy Conversion Alternatives Study a Westinghouse 
Phase 1 Vol II: materials consideration. Final report, 2 :34472 
COMBINED-CYCLE POWER PLANTS/POLLUTION 
CONTROL EQUIPMENT 
Waste treatment advances: hot gas purification, 2 :34468 
COMBINED-CYCLE POWER PLANTS/STEAM TURBINES 
gy Conversion Alternatives Study 
bined 


See also FLUIDIZED-BED COMBUSTION 
ae ts in firing technology and combustion research, 2 
MEASUREMENT 
em measurement oO) premixed -air mixture an 
uniformity 


. IL. Influence of non 


See also COMBUS TORS 
COMBUSTION CHAMBERS/DESIGN 


Method and equi it for combustion of fuels, particularly 
hydrocarbons (Patent), 2 :35614 
COMBUSTION KINETICS/DIAGNOSTIC TECHNIQUES 
Density and tem 
(SAND.16.0758 
PRODUCTS/DENSITY 
oo measurements with lasers, 2 :35808 
160788 


COMBUSTION PRODUCTS/SCINTILLATION COUNTING 
combustion method), 2 
COMBUSTION PRODUCTS/TEMPERATURE 
MEASUREMENT 


ERS 
COMBUSTION CHAMBERS 
version Alternatives y 
4 furnaces and low-biu gasifiers. 


ICE 
Energy Conversion Alternatives Study (ECAS), Westinghouse 
Phase 1. Vol. III: combustors, furnaces and low-btu gasifiers. 
Final pen 2 :34497 (N-76-23694) 
COMECO! 
(Council for Mutual Economic Assistance.) 
COMECON/ELECTRIC POWER 
Eastern Bloc extends its energy compound system, 2 :35451 
COMMERCIAL BUILDINGS/ENERGY CONSERVATION 
Energy mys! and conservation of building HVAC systems 
using the AXCESS energy computer program 
(Alternate 38460 Comparison ‘or Energy System Selection 
CO) BUILDINGS/ENERGY CONSUMPTION 
Energy efficiency and conservation of building HVAC systems 
Alternate Choice Comparison 


Energy System Selection 
2 33460 


Po 101S COMMERCIAL BUILDINGS/ENERGY CONSUMPTION 
ME apparatus for the coking of old tyres (From coal COLUMBIUM 
and rubber wastes; patent), 2 :34241 
a arrangement for the production of coke (Patent), 2 
Process for the production of coke from coal with low qualit 
co 
1 nouse 
COKE OVENS/DUSTS 
Dust collector for a coke dry [Inns 
'ASTES 
jus wastes escaping 
ition and the 
chamber frame of a Patent), 2 :33744 
Dust collector for a co station (Patent), 2 :33587 
COKE OVENS/PIPES 
On-@COUSLIC SNOCK Waves if tem perature collisional 
2 :36757 
Density and tem ture measurements with lasers, 2 :35808 
(SAND-760758) 
COMBUSTORS 
resources and im; oO t), 2: 
COLORADO/ GEOCHEMICAL VEYS Final rt, 2 :34497 (N-76-23694) 
reconnaissance 
COLORADO/OIL SHALES 


COMMERCIAL BUILDINGS/HEATING SYSTEMS 
= a simulation of a radiant panel heating system, 2 
terTechnolo; ration criteria 
enienhenitine for selection of PON non-residential 
demonstration sites, 2 :34362 (COO/2688-76/11) 
COMMERCIAL BUILDINGS/SOLAR SPACE HEATING 
InterTechnology Corporation proposed criteria and 
recommendations for selection of PON non-residential 
demonstration sites, 2 :34362 (COO/2688-76/11) 
COMMERCIAL SECTOR/ELECTRIC POWER 
— reduction in electrical energy use in Nashville-Davidson 
County, Tennessee: a pre’ assessment, 
COMMERCIAL SECTO: CONSERVA’ 
wes America, Volume I, No. 19, 2 :35504 PB 248 151-19/ 
L 


for im energy management for business and 
industry, 
COMMERCIAL SECTOR/ENERGY CONSUMPTION 
Energy consumption and fuel choice by residential and 
Se consumers in the United States, 2 :35554 (PB- 


COMMERCIAL SECTOR/FUEL CONSUMPTION 
Energy consumption and fuel choice by residential and 
ne consumers in the United States, 2 :35554 (PB- 
COMMERCIAL SECTOR/HEATING OILS 
Petroleum market shares: regional sales of No. 2 distillate fuel oil 
to ultimate consumers 197 through 1975, 2 :35420 (PB-259944) 
Game theoretic approach to _—_ pricing, 2 : 
COMMUNITIES LANNIN 
Energy and transportation policy (Rapid rail in Baltimore, Kansas 
City, and Phoenix), 2 :35461 
COMMUNITIES/TRANSPORTATION SYSTEMS 
Energy and a policy (Rapid rail in Baltimore, Kansas 
City, and Phoenix), 2 :35461 
(ECOLOGI 


See ECOSYSTEMS 
ITE MA 


TERIALS/SLURRIES 
Metallize a 2 :35708 (GEPP-234) 
COMPOUND NUCLEI/LIFETIME 
Directed collisions between indicator ions containing short-lived 
nuclei and neighboring atoms in single crystals, 2 : 
COMPOUND P iC CON TORS 
See also PARABOLIC REFLECTORS 
COMPOUND PARABOLIC CONCENTRATORS/DESIGN 
Radiant energy collection (Patent), 2 :34418 
COMPO! (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPUTER CODES/A CODES 
ALMOD - a one-dimensional plant model for the calculation of 
accidents in PWR reactors, 2 :35250 
ANIGAM: a computer code for the automatic calculation of 


nuclear group data, 2 :35000 — 
COMPUTE IDES/C 
CEASEMT system ‘Calclation and Analysis of Structures in 
Mechanics and Thermics). Program COCO. Automatic meshing 
of planar and tri-dimensio: structures. Directions for use - 


RTRAN, IBM computer), 2 :36508 


COMPUTER CODES/D CODES 
Interim report on analytic mod used for DSTRESS 
(LMFBR), 2 :34751 (HEDL- 76-95) 
COMPUTER CODES/E CODES 
ENFORM: an ENergy inFORMation system, 2 :34176 (BNWL- 


2195) 

EXTENDCHAIN: a e of computer programs for 
calculating the buildup ucts, and 
in reactor R), 2 :34101 

CODES/L code (F 

an interactive lattice computer or determining 
various functions of synchrotron lattice, for CDC 6600 
computer), 2 :35998 (LBL-4843) 

COMP’ CODES/M CODES 

MINX: a multigrou Aer of nuclear X-sections from 
ENDF/B, 2 :36650 (LA-6486-MS) 
Mrelated WBR (LWBR development program), 34 
to it 
APD-TM-1288) 
COMPUTER CODES/P CODES 
A of the PREP, KITT, and SAMPLE computer codes for 
evaluation of the reliability characteristics of engineered 
systems, 2 :35217 (SRD-R-57) 
bg ear system (Calculation and Analysis of Structures in 
echanics and Thermics). Directions for 


PA 
- March 1976, 2 ( N-1932) 
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PRESTO II - a programme for multi-group source-sink 
io in pressure tube reactor lattices, 2 :34716 (AEEW- 

Procurement module for a MIS: user's manual (PROQ, on-line 
interactive. formation system 
:36845 (O 

— code to create production brary of nuclear data 

calculations (PWR), 2 50602 14A) 
COMP’ R CODES/Q CODES 
interactions in a geothermal basin. Final 
geothermal reservoir, 
(SSS-R-76-27 
COMPUTER CODES/R CODES 
code (RVRDOS) to calculate 
oactive liquid effluents and an to nuclear 

on on the Mississippi River Basin, 2 :36324 (ORP, 

Program pet a pe for evaluation of the moments over the range- 
and deposi -distributions for light ion bombardment of 
2 56840 -9/21) ‘ 

REDIQ: a uter program for estimating health effects from 
don of radionuclides, 2 :36312 (BNWL- 


COMPUTER CODES/S CODES 
ius of the PREP, KITT, and SAMPLE computer codes for 
e evaluation of the reliability c of engineered 
SPANDY: Mont Garo program 
a Monte lO pro; for gas target scattering 
fo etry, 2 :36574 (LA-6611) 

with c etry, 2 :35999 
COMP’ CODE /T CODES 
eactors ixth TO; report, January- 
March 1976, 2 :35144 (BNLNUREG. 50569) 

Stored energy in transformers: calculation by a computer 
(Computer code TFORMR calculates and prints the stored 
— in a transformer with an iron core), 2 :35824 (UCID- 

COMPUTER CODES/U CODES 
User/pro; le for UCMD 66: AGS 10/UCMD 
deletion (In BCPL), 2 :36849 (SAND.77 167) 
COMPUTER CODES/W CODES 
Numerical integration of a stiff system of linear differential 
uations (WARP 2F code), 2 :34895 (RD/B/N-3693) 
COMPUTER NETWORKS/DESIGN 
System control processor for a microcomputer network 
(Ed 2 36851 
(UCLA-34P214-28) 
COMPUTERS/DATA PROCESSING 

User/programmer guide for UCMD 66: single AGS 10/UCMD 

deletion, 2 :36849 (SAND-77-0167) 
COMPUTERS/MAINTENANCE 
Some thoughts on in-house maintenance of a large computer 
system, 2 :36846 (BNL-22145) 
COMPUTERS/PROGRAMMING 
ed technology, program interchange, and standards, 2 


INCRETES 
See also PRESTRESSED CONCRETE 
CONCRETES/CHEMICAL PROPERTIES 
Lament aun not compare them (8 refs.), 2 :33729 
CONCRETES/ COMPRESSION STRENGTH 
Fly ash utilization and research in Australia (6 refs.), 2 :33733 
(MERC/SP-76/4) 
Flyash for structural concrete in aggressive environments (8 refs.), 
2 "33730 (MERC/SP-76/4) 
Use of fly ash with other admixtures and their effect on ready- 
mixed concrete (8 refs.), ‘ :33724 (MERC/SP-76/4) 
CONCRETES/CORROSIO 
Flyash for structural col in aggressive environments (8 refs.), 
2 :33730 (MERC/SP-76/4) 
Light Water Reactor Safety Research Program. Quarterly ~ 
April-June 1976 (Molten core-concrete interactions), 2 :35216 
(SAND-76-0677) 


Fly ash e in large commercial office buildings, 2 :33725 
(MERC/: P-76/4) 
INCRETES/PHYSICAL PROPERTIES 
CONCRETES/ PRODUCTION 
Use of 233699 


COMMERCIAL BUILDINGS/HEATING SYSTEMS 102S ro 
(IS-T-728) 
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CONCRETES/SPECIFICATIONS 
Development of fly ash as a Pozzolan for economic concrete (5 
refs.), 2 :33728 (MERC/SP-76/4) 
CONCRETES/STRESS ANALYSIS 
Endochronic theory for inelasticity and failure analysis of 
concrete structures, 2 :34646 ) 
Coefficient of linear e ion 
temperature, 2 : 34247 (AD-A-028067) 
CONDENSATION CHAMBERS/DESIGN 
a type container for a nuclear reactor (Patent), 


CONDENSED AROMATICS 
See also ANTHRACENE 
PYRENE 
CONDENSED AROMATICS/BIODEGRADATION 
— metabolism of polycyclic aromatic hydrocarbons, 2 
CONDENSED AROMATICS/CHEMICAL REACTION YIELD 
Effects of thermal hydrocracking on the compound-type 
distribution in Athabasca bitumen, 2 :34035 
Pyrolysis of a hydrogenated coal liquid (Yields of perp 
benzene, and other chemicals from 


AROMATICS/FLUORESCENCE 
Effect of pressure on the fluorescence of 9-carbony] substituted 
anthracenes, 2 :35787 
Stokes and anti-Stokes fluorescence of 1,12-benzoperylene in 
solution, 2 :36078 
CONDENSER IONIZATION CHAMBERS/ELECTRO 
Carbon fiber electrometer for dosimeter (Patent), 2 :36030 
CONNECTIONS 
See JOINTS 
CONSERVATION (RESOURCE) 
See RESOURCE CONSERVATION 
INTAINERS 


Suitability of containers for storage of water samples, 2 :35707 
CONT. S/CORROSION 
Behavior of candidate canister materials in 
environments, 2 :34158 (SAND-76-9137) 
CONTAINMENT 
(Means and methods for preventing the of fission _—- to 
the ai re, particularly in the case of reactor acciden 
See also ONT TAINMENT BUILDIN« 
CONTAINMENT SHELLS 
CONTAINMENT SYSTEMS 
CONTAINMENT/AIR CLEANING SYSTEMS 
Post-accident recirculation filters for fission product removal from 
the containment atmosphere, 2 :35186 -2262) 
CONTAINMENT BUILDINGS/AEROSOLS 
Investigations on the interactions of fission products and aerosols 
in LWR-containements. Description of the code NAUA-Mod 1 
and of the ae lanning, 2 :35199 (KFK-2262) 
CONTAINMENT BUILDINGS/DESIGN 
Dynamic analysis for design criteria for underground nuclear 
reactor containments, 2 :35023 
CONTAINMENT BUILDINGS/FAILURE MODE ANALYSIS 
Structural design and dynamic analysis of under nuclear 
reactor containments, 2 :34999 (INIS-mf-3387) 
CONTAINMENT BUILDINGS/IMPACT SHOCK 
Analysis of an aircraft impact on a reactor building, 2 :35176 
(INIS-mf-3387) 
Experimental tests and calculation methods for missile 
effects on a reactor containment, 2 :34995 GNIS me3387) 
Finite element formulation and solution of a class of contact- 
rr problems in continuum mechanics, 2 :34997 (INIS-mf- 


CONTAINMENT BUILDINGS/MISSILE PROTECTION 
Full-scale tornado-missile impact tests. Interim report (Nuclear 
wer plants), 2 :35207 (PB-253530) 
CONTAI INT BUILDINGS/STRESS ANALYSIS 
Analysis of initial prestress force of spatial tendon 
concrete containment structures, 2 :34994 (INIS-mf-3387) 
Complete analysis of a nuclear building to nuclear 
standards, 2 :34988 (INIS-mf-3387) 
CONTAINMENT SHELLS/CRACKS 
Thermal cracking in reinforced concrete containment structures, 2 
:34989 (INIS-mf-3387) 
CONTAINMENT SHELLS/DEFORMATION 
elastic buckling ea ressures of very thin 
torispherical and ellipsoidal shells subjected to uniform internal 
re, 2 :34936 (INIS-mf-3386) 
CONTAINMENT SHELLS/DESIGN 
Ane) and design of containment liners, 2 :34990 (INIS-mf- 


Nuclear reactor containments it; LMFBR), 2 :34794 
Nuclear reactor containments (Patent), 2 :34795 
Nuclear reactor installation (Patent;PWR), 2 :35232 
CONTAINMENT SHELLS/FAILURE MODE ANALYSIS 
Some questions of material inelasticity and failure in the a of 
7s haa structures for nuclear reactors, 2 :34937 (INIS- 
CONTAINMENT SHELLS/IMPACT SHOCK 
-time ee structural design of reinforced 
ee for aircraft impact, 2 :35175 (INIS-mf- 
tainment tration design criteria and implementation, 2 
:34991 (INIS-mf-3387) 
Containment penetration o> and analysis by finite element 
methods, 2 :34992 (INIS-mf-3387) 
CONTAINMENT SHELLS/PIPES 
a penetration design criteria and implementation, 2 


CONTAINMENT SHELLS/RELIABILITY 
Structural reliability assessment of reactor safety containments, 2 
:35171 (INIS-mf-3387) 
CONTAINMENT SHELLS/STRESS ANALYSIS 
Containment penetration design criteria and implementation, 2 
:34991 (INIS-mf-3387) 
Containment penetration ye and analysis by finite element 
methods, 2 :34992 (INIS-mf-3387) 
Containment shell of prestressed reinforced concrete for an atomic 
power station, 2 :35009 
Numerical investigation of statics and d of nuclear 
containment structures, 2 :34986 (INIS-mf-3387) 
Stress analysis and design of the primary shielding wall of a PWR 
lant under combined loads, 2 :34610 (INIS-mf-3387) 
CONTAINMENT SHELLS/THERMAL STRESSES 
Thermal cracking in reinforced concrete containment structures, 2 
:34989 (INIS-mf-3387) 
CONTAINMENT SYSTEMS/AIR FILTERS 
Filter concept for accidents in nuclear power plants. State of 
development, 2 :35264 
CONTAINMENT SYSTEMS/PRESSURE SUPPRESSION 
Drywell pressurization test for the NRC 1/5 scale pressure 
suppression experiment, 2 :35228 (UCID-17401) 
CONTAINMENT SYSTEMS/RADIOACTIVITY TRANSPORT 
LMFBR safety program. Annual technical — report, 
overnment fiscal year 1976 and 1976T (Sodium, fuel, and 
ion, product aerosol behavior), 2 :35142 (AI-ERDA-13182) 
CONTAINMENT SYSTEMS/STANDARDS 
Containment isolation provisions for fluid systems (BWR;PWR), 2 
34841 


CONTAINMENT SYSTEMS/STRESS ANALYSIS 
Condensation tests at GKM in order to validate the loads assumed 
_~ the K WU pressure supression systems of the 69 series, 2 
:34587 
CONTAINMENT SYSTEMS/STRESSES 
Experimental and theoretical investigations of the load on a BWR 
ressure suppression system, 2 :34590 
CO) ‘AL SHELF/EXPLORATION | 
Texas energy report, number 25, 2 :35318 
CONTINENTAL SHELF/LEASING 
Alternative energy leasing stra’ ee and schedules for the Outer 
Continental Shelf. Agricult economics research report, 2 
:33949 (PB-253315) 
CONTINENTAL SHELF/PETROLEUM 
Texas energy report, number 25, 2 :35318 
CONTROL 
Nuclear reactor control rod Stare, 2 :35065 
CONTROL ROD DRIVES/DES 
Device for rearran; of experimental reactors 
(Patent), 2 :3507 
Device for shifting the toothed bar pinion in the driver of nuclear 
reactor control element (Patent), 2 :35071 
ROD DRIVES/ON-LINE MEASUREMENT 


STEMS 
Device si the drop of nuclear reactor control rods 


(Patent), 2 :3 
CONTROL ROD DRIVES/RELIABILITY 
Assuring the possibility of shutting down BBR control rod drives 
after nuclear accidents, 2 :35087 
CONTROL ROD EFFECTIVENESS 
See CONTROL ROD WORTHS 
CONTROL ROD WORTHS 
Reactivity of absorber rods in the PNP-3000 reactor. Design 
calculations in 3D-representation using a new method to 
account for the upper plenum, 2 :35086 
CONTROL RODS 
See CONTROL ELEMENTS 
CONTROL SYSTEMS 
(For automated processes including feedback.) 


a 103S CONTROL SYSTEMS 
See also CASKS 
PRESSURE VESSELS 
TANKS 


CONTROL THEORY (REACTOR) 


See also ON-LINE CONTROL SYSTEMS 
REACTOR CONTROL SYSTEMS 
Advanced scram system for BWR reactors, 2 :35089 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
INVERTERS (ANALOG-DIGITAL) 
See ANALOG-TO-DIGITAL CONVERTERS 


K INLET 
See GULF OF ALASKA 
COOK-1 REACTOR/ENVIRONMENTAL EFFECTS 
Statistical analysis of the D. C. Cook preoperational 
environmental monitoring program, 2 :36192 (ANL/EIS-9) 
COOK-2 REACTOR/ENVIRONMENTAL EFFECTS 
Statistical analysis of the D. C. Cook preoperational 
environmental monitoring program, 2 :36192 (ANL/EIS-9) 
COOLANT CLEANUP SYSTEMS/ PERFORMANCE 
—— ce of ion exchange systems in nuclear power plants, 2 
COOLANT LOOPS 
See also REACTOR COOLING SYSTEMS 
COOLANT LOOPS/TEST FACILITIES 
Winfrith 6MW heat transfer rig. A general description, 2 :34928 
(AEEW-M-1387) 


See HEAT EXCHANGERS 
COOLING LOAD/COMPUTER CALCULATIONS 
Comparison between measured and calculated hourly heating and 
cooling loads for an instrumented building, 2 :35526 
Computer simulation and validation of a building heating, 
ventilating, and air conditioning system, 2 :35531 
Field validation test of the cr load program developed from 
the ASHRAE algorithms, 2 :35530 
COOLING LOAD/DATA ACQUISITION SYSTEMS 
= — University field test study data acquisition system, 2 
COOLING PONDS/HEAT LOSSES 
Analytical and experimental —— of density currents in 
sidearms of cooling ope 2 :34459 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 
See also COOLANT LOOPS 
REACTOR COOLING SYSTEMS 
COOLING SYSTEMS/FLOW REGULATORS 
Cooling-water supply system with self-adjusting hydraulics 
(Patent), 2 :34464 
COOLING SYSTEMS/INTAKE STRUCTURES 
Model for predicting fish impingement at cooling water intakes, 2 
34501 (ANL/AA-8) 
COOLING SYSTEMS/TEMPERATURE CONTROL 
bag gp supply system with self-adjusting hydraulics 


COOLING TOWERS/AIR 
Air radiator cooling tower (Patent), 2 :34462 
COOLING TOWERS/DESIGN 
Air radiator cooling tower _ 2 :34462 
Cooling tower (Patent), 2 :3446 
oo studies of : fluid-bed cooling tower, 2 :34458 
COOLING TOWERS/ECONOMICS 
Analysis of different types of dry-wet cooling towers, 2 :34460 
COOLING TOWERS/ENVIRONMENTAL EFFECTS 
Effects of wet cooling towers on weather and climatic conditions, 
2 :34457 (AED-Conf-76-447-006 
Environmental impact of cooling towers of large nuclear power 
plants, 2 :35114 (KFK-2262) 
COOLING TOWERS/MATERIALS 
Steel cooling towers give wood the cold shoulder, 2 :34463 
COOLING TOWERS/PERFO IRMANCE TESTING 
ex — studies of a fluid-bed cooling tower, 2 :34458 
IPPER/ABSORPTION SPECTROSCOPY 
Internal quarterly progress report, April-June 1976, 2 :34016 
(LERC/QTR-16/2) 
COPPER/AUGER EFFECT 
Independent electron calculation of LsM,/sub ,/sMs/sub P44 and 
— »/sM4/sub ,/s Auger line shapes for Cu metal, 
COPPER/CHROMATOGRAPHY 
oO and analytical applications of a 
ylenediaminetetraacetic acid resin, 2 :35790 
COPPER /FABRICATION 


COPPER/HYPERON REACTIONS 
Y* production in =~ -nucleus reactions alee 2 :36489 

COPPER/PHOTONUCLEAR REACTIO! 

Yield of from light and intermediate nuciei, 2 :36601 
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COPPER/PHYSICAL RADIATION EFFECTS 
Damage production by high-energy d-Be neutrons in Cu, Nb, and 
Pt at 4.2 degreeK, 2 :35695 
COPPER/PR IN REACTIONS 
Measurement of the polarization of muons produced in nucleon- 
nucleon collisions at 70 GeV, 2 :36481 
COPPER/SURFACE PROPERTIES 


Uptake of copper by the polychaete Cirriformia spirabrancha in 
= he presence of dissolved yellow organic matter of natural 
polyc 
yellow organic matter of natural 


Lattice imagin, properties of a Cu-Ni-Cr spinodal 
alloy, 2 :356 
COPPER CO UNDS/CHEMICAL ANALYSIS 
a Sofion copper, zinc, and lead in atmospheric air, 2 
COPPER COMPOUNDS/TOXICITY 
COPPER SELENIDES/PHOTOVOLTAIC EFFECT 
Ternary compound thin film solar cells. Quarterly report No. 2, 1 
Dec 1975-29 Feb 1976, 2 :34296 (PB-253344) 
COPPER SULFIDES/PHOTOVOLTAIC EFFECT 
Ternary compound thin film solar cells. Quarterly report No. 2, 1 
Dec 1975-29 Feb 1976, 2 :34296 (PB-253344) 
COPPER TELLURIDES/PHOTOVOLTAIC EFFECT 
Ternary compound thin film solar cells. ly report No. 2, 1 
Dec 1975-29 Feb 1976, 2 :34296 (PB-253344) 
CORE CATCHERS/CONSTRUCTION 
Alkali borate as a core catcher (GCFR), 2 :34798 
CORE FLOODING SYSTEMS/HEAT TRANSFER 
Heat transfer during spraying and floating of a BWR double 
cluster, 2 :35267 
CORE FLOODING SYSTEMS/PERFORMANCE 
Simultaneous calculation of water levels and cladding tube 
temperatures in the refilling and phase of emergency 
core cooling in a PWR reactor, 2 :35285 


Interaction between corium (core melt) and concrete with various 
additions, 2 :35259 
CORIUM/CHEMICAL REACTION KINETICS 
Light Water Reactor Safety Research Program. Quarterly be 
April-June 1976 (Molten core-concrete interactions), 2 :35216 
(SAND-76-0677) 
IRIUM/CHEMICAL REACTIONS 
Reaction behaviour of LWR core melts with fission products and 
concrete, 2 :35270 
CORIUM/HEAT TRANSFER 
Behaviour of a melted-down LWR core on the bottom of the 
reactor pressure vessel, 2 :35269 
CORI IRAULICS 
Behaviour of a melted-down LWR core on the bottom of the 
reactor pressure vessel, 2 :35269 
CORIUM/PHYSICAL PROPERTIES 
Properties of corium melts, 2 :35187 (KFK-2262) 
CORROSION RESISTANT ALLOYS/MATERIALS 
Program to discover materials suitable for service under hostile 
conditions obtaining in equipment for the gasification of coal 


and other solid fuels. Quarter! report, July 1, 1976- 
September 30, 1976, 2 :33617 84-21) 
CORROSION RESISTANT ALLOYS/RESEARCH 


itions obtaining in equipment for the gasification of coal 


ae fuels. Quarter! report, July 1, 1976- 
ber 30, 1976, 2 : 33617 
iC RADIO SOURCES 


See also H2 REGIONS 


2 :36402 (AD-A-028393) 
COSMIC X-RAY SOURCES/PHOTOMETRY 
a for a 16.5-d period from Circinus X-1, 2 :36404 (N-76- 


) 
COSMIC X-RAY SOURCES/PULSATIONS 


Herculis/Hercules X. 
COSMIC X-RAY SOURCES/STAR ACCRETION 
A hot corona around a black-hole accretion disk as a model for 
Cygnus X-1, 2 :36405 


1048 
:36067 (Y-2060) 
COPPER/TOXICITY 
PULSARS 
QUASARS 
COSMIC RADIO SOURCES/FLUX DENSITY 
Measurement of the spectrum of optical pulsations from HZ 
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COSMIC X-RAY SOURCES/STAR MODELS 
A hot corona around a black-hole accretion disk as a model for 
us X-1, 2 :36405 
C X-RAY ne 
leasurement pulsations from 
-1,2: 


COSMOCHEMISTR 
Nuclear and 


Carnegie Institute 
of Technolo 


Summary 


OLOGICAL MODELS/GRAVITATIONAL WAVES 
cosmological 


July- 


MoOs MoOs-NiO-Al2Os), 2 : MO 3) 
PROC 
Clean energy from coal, 2 :33661 ee 
dro — ra ith s 2 :33608 
genation o te wi 
conn of lignite with synthesis gas, 2 :33608 
Co the natural am f combating oil pollution, 2 :33946 
tton: the na sorbent for : 
COUNTERS IATIO 


See RADIATION DETECTORS 
COUPLED CHANNEL THEORY/PAULI PRINCIPLE 
The Pauli principle in calculations of form factors for one-nucleon 
transfer reactions on spherical nuclei, 2 :36596 


See CRUSTACEANS 
CRACKING/MATHEMATICAL MODELS 
Large > ete deformation and initiation of fracture at the tip of a 
lane strain, 2 to (COO-3084-48) 
CRATERIN' 
Results of airblast and 


REACTO 
cule CLINCH RIVER BREEDER REACTOR 


to anelastic creep, 2 :35657 (RRC-9) 
CRESOLS/, POLLUTION 
i assessment of cresols. Final report, 2 :36117 (PB- 


CRESOLS TOXICITY 


LIES 
See ZERO POWER REACTORS 
CRITICAL FLOW/FINITE DIFFERENCE METHOD 
Calculation of critical flows by finite difference methods, 2 :34914 
lution o ITY /RESEAR 5858 


CRITICAL 
Reference critical 1, 1976- 
December 1916 2 34 34180 
CROPS/RADIOA 


tnt 
136170 


USTACEANS 
See also DAPHNIA 
CRUSTACEANS/BIOMASS 


planktiv 
:36195 (LBL-5 


See also CUBIC LATTICES 
CRYSTAL LATTICES/CRYSTAL DEFECTS | 


CRYSTAL LATTICES/ION COLLISIONS 


hase transition with a three-component order 
parameter, 2 59 

CUBIC LATTICES/PHASE TRANSFORMATIONS 

Directional phase instability on a cubic compressible lattice near a 

transition with a order 
CUL MEDIA 

Simple method for freeze-fracture of monolayer cultures, 2 :36223 

CUL (CELLS) 

See CELL CULTURES 
CULTURES (TISSUE) 
See TISSUE CULTURES 
CYANIDES/CHEMICAL PROPERTIES 

Metal-porphyrin interactions. VI. The reactivities of several ferric 
porphyrin monomers with cyanide compared with ligand 
reactions of iron and cobalt porphyrins reconstituted with 

atl (25°), 2 :35785 

iC ADENOSINE MONOPHOSPHATE 
See AMP 
CYCLOALKANES 
See also CYCLOHEXANE 
CYCLOALKANES/CHEMICAL ANALYSIS 

Characterization of substances in products, effluents and wastes 
from synthetic fuel production tests. Quarterly progress report, 
2 :33748 (BNWL-2131) 

Pyrolysis of Utah tar sands: products and kinetics, 2 :34018 

CYCLOALKANES/CHEMICAL REACTION YIELD 

Effects of thermal on the 

distribution in Athabasca bitumen, 2 :34035 
CYCLOALKANES/HOT ATOM CHEMISTRY 

Nuclear recoil chemical activation studies. Vibrational energy 

transfer from cyclobutane-t, 2 :35804 
CYCLOALKENES/CHEMICAL ANALYSIS 

Characterization of substances in products, effluents and wastes 
from synthetic fuel production tests. Quarterly progress report, 
2 :33748 (BNWL-2131) 

CYCLOHEXANE/PRODUCTION 

Process for the production of benzene, cyclohexane, and 

fuel from a Cs hydrocarbon stream (Patent), 2 :33917 
CYCLOHEXIMIDE/BIOLOGICAL EFFECTS 
Inositol-less death in yeast results in a simultaneous increase in 
intracellular viscosity, 2 :36242 
Science Divison coal technolo watery 
vision tec! q 
10 (ANL-16-125) 
SEPARATORS/ULTRASONIC TESTING 
Materials Science Division coal technology eighth quarter! 
ovale July-September 1976 (Gasification plant materials), 2 
10 
INSTABILITY/INSTABILITY GROWTH RATES 
ae sales of ion tem in the presence of ion. 
cyclotron instabilities, 2 :3 
CYCLOTRON INSTABILITY/STABILIZATION 
Potential feedback control of drift-cyclotron instability, 2 :36732 
CYCLOTRONS/USES 
Medical cyclotrons, 2 :36266 (BNL-22021) 
Stud faces hanics of and resul 
ly oO mec tape insertion 
forces in an interlocking tape joint, 2 :35820 sing sembly 
CZECHOSLOVAKIA/COAL MINING 
: basic conditions for mining in the South Moravian _ 
ite mines, Nat. Ent. Hodonin (16 refs.), 2 :33774 
IOSLOVAKIA/NUCLEAR INDUSTRY 
Skoda group's share in the development of nuclear power 
(Czechoslovakia), 2 :34550 
CZECHOSLOV AKIA/SURFACE MINING 
Surface mine reclamation legislation: a critique, 2 :35344 


Experience in in the dam of the Bratsk hydroelectric 
station, 2 ony 

Fly ash as construction material for water retaining structures, 2 

:33716 (MERC/SP-76/4) 


105S DAMS/CONSTRUCTION 
nuclei i ring atoms in single crys 2 :36439 
CRYSTAL LATHICES/POLARONS 
Phonon-assisted hopping due to interaction with both acoustical 
and optical phonons, 2 :36657 
el, 2 
COVERINGS/OPTICAL PROPERTIES 
Spectral and directional radiation characteristics of thin-film 
coated isothermal semitransparent plates, 2 :34401 
CRABS 
RESYL! 
See CRESOLS 
See PETROLEUM 
. Trophic structure modifications by 
microcosms (Gambusia affinis), 2 
Liquid helium cryostat for a superconducting objective and cold 
sage, 2 :35848 
CRYSTAL DEFECTS/ELECTRON MICROSCOPY 
a simulation of dislocation loops, 2 :36654 
e simulation of dislocation loops, 2 : 
na! = images in transmission ij D 
electron 2 :36653 
CRYSTAL LATTICES/ELECTRON MICROSCOPY 
Simulation of three dimensional defect images in transmission 
: electron microscopy, 2 :36653 


DAMS/TESTING 
Testing the reliability of the Cayano-Shushenskaya hydroelectric 
wer plant dam, 2 :34249 
D. HH REACTOR-3 
See DR-3 REACTOR 
DAPHNIA/QUALITATIVE CHEMICAL ANALYSIS 
Chemical composition of two species of — their algal food 
and their environment (Daphnia magma; Daphnia pulex; 
Euglena a. 2 :36208 
DARRIEUS ‘ORS/DESIGN 
Wind turbines with vertical main axes and with vertically 
turbine blades rotating round their own vertical axe oa which 
are placed in the best position for the direction of wind over 
toothed gears (Patent), 2 :34453 
DC TO AC INVERTERS 
See INVERTERS 
DC TO DC CONVERTERS/ELECTRONIC CIRCUITS 
dc-dc coupler, 2 :36068 
DEC. 


See ION EXCHANGE MATERIALS 
DECISION MAKING/GAME THEORY 
rational gaming for energy policy analysis, 2 :35409 
DECISION MAKI G/MATHEMATICAL MODELS 
Natural resource management, ~y steady state, and approximately 
optimal decision rules, 2 :35353 
DECISION TREE ANALYSIS/STANDARDIZATION 
Standardization guide for construction and use of MORT-type 
analytic trees, 2 :35321 (ERDA-77-45/8) 
DEEP WATER OIL TERMINALS/FOUNDATIONS 
Offshore tests on jetted pa. 2 :35976 
DEEP WATER OIL TERMINALS/OIL SPILLS 
Risk analysis methods for deepwater re oil transfer systems. 
Final report, July 1975-March 1976, 2 :33954 pene ei 
DEEP WATER OIL TERMINALS/POLLUTION CONTR 
Means of minimizing pollution at conventional pier and sea fland 
facilities, 2 :33940 
DEFORMATION/MATHEMATICAL MODELS 
Large plastic deformation and initiation of fracture at the tip of a 
crack in plane strain, 2 :35640 (COO-3084-48) 
DEFORMED NUCLEI/PAIRING INTERACTIONS 
Investigation of the angular-momentum dependence of the 
collective parameters for even-even deformed nuclei, 2 :36627 
DEFORMED NUCLEI/PHASE TRANSFORMATIONS 
Phase transition in the rotational band of an excited state, 2 :36628 
DEFORMED NUCLEI/ROTATIONAL STATES 
Investigation of the angular-momentum dependence of the 
collective parameters for even-even deformed nuclei, 2 :36627 
Phase transition in the rotational band of an excited state, 2 :36628 
DEHYDROGENASES/ELECTRON MICROSCOPY 
Stem examination of a protein (Glyceraldehyde-3-phosphate 
dehydrogenase), 2 :36230 
DEHYDROGENASES/GENETIC CONTROL 
Genetic control of mitochondrial malate dehydrogenases: 
evidence for duplicated chromosome segments (Zea mays), 2 


:36253 
DEHYDROGENASES/MOLECULAR WEIGHT 
Stem examination of a — (Glyceraldehyde-3-phosphate 
dehydrogenase), 2 :36230 
DELTA-1236 RESON. ANCES/PARTICLE PRODUCTION 
Cross-section measurement for nonstrange final states and single- 
pion production in 7* p interactions at 3.6 GeV/c, 2 :36538 
IEMINERALIZERS/OPTIMIZATION 


Studies on optimum cation:anion exchange resin ratios for 
condensate demineralizers, 2 :35765 (BARC-841) 
DENITRIFICATION/OPTIMIZATION 
Process for the removal of NO from waste gases, 2 :36162 
DENMARK/DISTRICT HEATING 
Power station economy under Danish conditions. A report on the 
economics, employment and monetary aspects of atomic power 
stations, decentralized stations producing both electricity and 
heat, and wind energy systems, 2 :34851 (INIS-mf-3369) 
DENMARK/ENERGY CONSERVATION 
Energy in Denmark 1990-2005, 2 :35386 (INIS-mf-3366) 
DENMARK/ENERGY CONSUMPTION 
Energy in Denmark 1990-2005, 2 :35386 (INIS-mf-3366) 
energy researc rt to) 2 
:34545 (INIS-mf-3372) 
Denmark's energy supply 1990-2005, 2 :35387 (INIS-mf-3375) 
DENMARK/ENERGY SUPPLIES 
Denmark's energy supply 1990-2005, 2 :35387 (INIS-mf-3375) 
h and catalogue of projects, 
ish energy research. j 2 
:34545 (INIS-mf-3372) 
Power station economy under Danish conditions. A report on the 
economics, employment and monetary aspects of atomic power 
stations, decentralized stations producing both electricity and 
heat, and wind energy systems, 2 :34851 (INIS-mf-3369) 
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DENMARK/NUCLEAR POWER PLANTS 
Coordinated power station expansion in the 1980's - K.K. II. Note 
published by the Association of Danish Power Stations and 
by the Energy Committee of the Association, 2 :34546 
IS-mf-3374) 
Gyllingnaes investigation: a survey of attitudes in the Gylli 
tal area towards atomic power, 2 :35100 (INIS-mf-338 
DE RK/RADIATION DOSES 
Calculation of individual and population doses on Danish territory 
resulting from hypothetical core-melt accidents at the 
Barsebaeck reactor, 2 :35212 (RISO-M-1905) 
DENMARK/WIND POWER 
Power station economy under Danish conditions. A report on the 
economics, employment and monetary aspects of atomic power 
stations, decentralized stations producing both electricity and 
heat, and wind energy systems, 2 :34851 (INIS-mf-3369) 
ENTOSE NU iC ACID 


DNA 
DEPARTMENT OF DEFENSE/MATERIALS 
— ~~ ea needs. Midterm technical report, 2 :35347 (AD- 
Critical materials needs. Final report, 2 :35348 (AD-B-005889) 
DEPLETED URANIUM/AVAILABILITY 
Amounts, utilization, intermediate and final storage of depleted 
uranium, 2 : 8 
DEPLETED URANIUM/STORAGE 
Amounts, utilization, intermediate and final storage of depleted 
uranium, 2 :34098 
DEPLETED URANIUM/USES 
Amounts, — intermediate and final storage of depleted 


System for flow regulation and for the reduction of the 
a stresses in pressure relief accidents in HTR reactors, 
DEPRESSURIZATION/GAS FLOW 
Short-time behaviour of the HTR primary circuit during 
relief accidents with assumed leak sizes, and behaviour of the 
containment atmosphere, 2 :35253 
DEPRESSURIZATION/PRESSURE DROP 
Short-time behaviour of the HTR primary circuit during 
relief accidents with assumed leak sizes, and behaviour of the 
containment atmosphere, 2 :35253 
DESALINATION/ENERGY CONSERVATION 
Device for recovery of flow energy for use in separating aa 
operating according to inverse osmosis (Patent), 2 :35 
Device for controlling the flow of concentrate in energy 
recovering units for use in ting plants operating by 
inverse osmosis (Patent), 2 :35570 
DESALINATION/SOLAR ENERGY 
Device for the production of drinking water from sea water with 
the help of solar energy (Patent), 2 :34386 
Device for the production of drinking water from dirty, 
contaminated and saline water and from drainage pits in salt 
swamps with the help of solar energy (Patent), 2 :34387 
Device for the production of drinking water from sea water or 
dirty and contaminated water with the help of solar energy 
(Patent), 2 :34388 
DESIGN BASIS ACCIDENTS 
Short-time behaviour of the HTR primary circuit during pressure 
relief accidents with assumed leak sizes, and behaviour of the 
containment atmosphere, 2 :35253 
DESIGN BASIS ACCIDENTS/MATHEMATICAL MODELS 
System behaviour models for the analysis of hypothetical accident 
sequences in HTR reactors, 2 :35260 
INUCLEIC ACID 


(RADIATICN) 
See RADIATION DETECTORS 
DETERGENTS/SOLVENT PROPERTIES 
Metal-porphyrin interactions. VI. The reactivities of several ferric 
porphyrin monomers with cyanide compared with _— 
reactions of iron and cobalt porphyrins reconstituted with 
proteins (25°), 2 :35785 
DETONATION WAVES 
See SHOCK WAVES 
. Therm | pete] from a plasma compressed by 
onuclear-neutron yi a a 
shell, 2 :36689 
DEUTERIUM/ISOTOPE EFFECTS 
A shock tube study of the reaction of H atoms with Df. Interim 
report, 2 :35779 (AD-A-026285) 
Hydrogen isotope effect on muonic x-ray spectra of (CH2)/sub x/ 
and H.O, 2 :36451 
DEUTERIUM/ISOTOPE SEPARATION 
Isotope separation by resonance scattering, 2 :35782 


DAMS/TESTING 106S 
See DNA 
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uilibria h low 
eq re ydrogens at 
temperatures, 2 :35780 fing the 
Using the Wolfsberg-Schactschneider 
equilibrium constants for isotopic acetylenes voy + C,D2 


latinum cxyetal surfaces for H-H bond breaking, 2 : 
DE RIUM/LASER ISOTOPE SEPARATION 
Isotope separation of es ee oxygen-18, carbon-13, and 
deuterium by ion laser induced formaldehyde 
2 :35794 
UM/LEAKS 


DE 
Helium and deuterium in O-rings (Simulation of 
tritium), 2 :35857 (U RL 
DEUTERIUM/MOLECULE-MOLECULE COLLISIO) 


Vibrational energy exchange between H2(v=1) and Dz, NN, HCl, 
and COz. Interim 2 :36453 (AD-A-031213) 
DEUTERIUM/PH REACTIONS 
The two-nucleon interaction and photodisintegration of the 
deuteron, 2 :36577 
DEUTERIUM COMPOUNDS/INTERMOLECULAR FORCES 
Proton acd and relaxation studies of mixed phos ee 
and mixed phosphatidylcholine bimolecular bilayers, 2 


DEUTERIUM IONS/ION-ATOM COLLISIONS 
Reactions of ions with atomic and molecular free radicals. 
Progress report, May 1, ee ril 30, 1977 (0.002 to 20 eV, 
mec adiabaticity), 54 (COO-2640-2 ) 
DEUTERIUM OXIDES 
See HEAVY WATER 
DEUTERIUM TARGET/NUCLEON REACTIONS 
Polarization phenomena in few-body systems, 2 :36581 
DEVELOPING COUNTRIES/ECONOMIC DEVELOPMENT 
Natural economic 2 :35337 
DEVELOPING UNTRIES/ENERG GY S' 
American security and the international poo y/ situation. Volume 
IV. Collected pa; Final 2 :3541 — 
DEVELOPING CO IES CLEAR PO 
Nuclear energy for the Third World. Nuclear canis and their 
roblematic nature, 2 :34856 
ONDS/CHARGED-PARTICLE TRANSPORT 
DIATOMS 
See also PHYTOPLANKTON 
DIATOMS/GROWTH 
Growth response of Thalassiosira pseudonana Hasle and Heimdal 
clone 3H to illumination, temperature, and nitrogen source, 2 


36344 
DIATOMS/POPULATION DYNAMICS 
Growth response of Thalassiosira pseudonana Hasle and Heimdal 


DICHROISM/MEASURING METHODS 
Emission and polarization spectrometer for biophysical 


troscopy, 2 :35763 
DIELECTRIC TERIALS/PHYSICAL RADIATION EFFECTS 
Radiation effects in semiconductor and insulator materials. Final 


2 :36054 (AD-A-027779) 
Appara' f recoil particle tracks 
tus for electrochemical etching o i i in 
lastic foils, 2 :36028 
DIELECTRIC TRACK DETECTORS/SENSITIVITY 
Cellulose acetobutyrate films and beryllium oxide discs for low- 
level radiation monitoring, 2 :36023 (ORNL/MIT-239) 
DIELECTRICS 


See DIELECTRIC MATERIALS 
DIESEL ENGINES/BIBLIOGRAPHIES 
Development of coal-burning diesel aor in Germany. A state- 
DIESEL ENGINES/DESIGN 
Compression-ignition internal combustion and method of 
:35613 
S harged internal combustion —— (Patent), 2 :35618 
DIESEL ENGINES/NOISE POLLUTION ABATEMENT 
Combustion 2 :35592 
DIESEL ENGINES/RESEAR 
Development of coal-burning diese 
pression-ignition in combustion 
supercharging 


of-the-art review, 2 "33802" (FE/W. '/3387-1) 
supercharging such engine 2 :35617 
Low com ratio diesel (Patent), 2 :35619 
DIESEL E GINES/ EXHAUST CULATION 
noise in diesel engi 
Lan Germany. A state- 
of-the-art review, 2 :33802 / 3387-1) 
—_ and method of 
such engine (Patent), 2 :356 


Diesel e ith exhaust gas turt harging ),2 
DIESEL ENGINES/TECHNOLOGY ASSESSMENT 
Chapter III. Transportation technology, 2 :35375 (CONF-751216-) 
DIESEL FUELS/BIBLIOGRAPHIES 
Development of coal-burning diesel en ry ave Germany. A state- 
of-the-art review, 2 :33802 (FE/W. /3387-1) 
DIESEL FUELS/MARKET 
Petroleum market shares: re sales of No. 2 distillate fuel oil 
to ultimate consumers 19 poe 1975, 2 :35420 (PB-259944) 
239 
iesel fue’ int di 2 1 
DIESEL FUELS/RESEARCH 
Development of coal-burning dieesls an es in Germany. A state- 
of-the-art review, 2 :33802 (FE/WA O78387 
DIFFRACTION MODELS/DECK EFFECT 
Baryon-exchange Deck-model contributions to nucleon diffraction 
dissociation (Angular distribution, cross sections), 2 :36545 
DIGITAL-TO-ANALOG CONVERTERS/ECONOMICS 
Combined digital-analog tracker for terrestrial applications, 2 


DIGITAL-TO-ANALOG CONVERTERS/RELIABILITY 
Combined digital-analog tracker for terrestrial applications, 2 


:34405 
DIGOXIN/TISSUE DISTRIBUTION 
Tissue distribution of tritiated digoxin and quabain in mice 

esting tritium-labeled radiopharmaceuticals in an 2 :36259 
INL-22309) 

NO*, 2 :35778 

inding ener ween 
DIMETHYLB ZENES 


DIRAC EQUATION/EIGENVALUES 
Fermions in a pseudoparticle field, 2 :36565 
DIRECT COOLING SYSTEMS/DESIGN 
with closed gas-cooling circuit (Patent), 2 


DIRECT’ ENERGY CONVERTERS 
See also FUEL CELLS 
SOLAR CELLS 
THERMIONIC CONVERTERS 
THERMOELECTRIC GENERATORS 
THERMOELECTRIC HEATERS 
THERMOELECTRIC REFRIGERATORS 
DIRECT ENERGY CONVERTERS/DESIGN 
Prestressed glass, aezoelectric electrical power source (Patent; 
iezoelectric generator), 2 :35473 
D GING (REACTOR) 
See REACTOR FUELING 
DISHWASHERS/HEAT RECOVERY 
= aeeriery equipment for dish washing machines (Patent), 2 


DISPLACEMENT GAGES 
Iron-free coil temperature displacement transducer, 2 
:34650 (RD/B. 
DISTILLATION EQUIPMENT/DESIGN 
Fractionation to remove a -boiling material and a dissolved 
substance (Patent), 2 :339. 


DISTRICT HEATIN 
District heat from nuclear as stoate, 2 :34857 
DISTRICT HEATING/CO OL SYSTEMS 


Investigation of consumption in buildings with heat-cost 
distributions, and control based on outside temperature, 2 :35559 
DISTRICT HEATING/COST 
Comparison of costs for district ing with heat costs for oil and 
fired central heating systems, 2 :35324 
DI ICT HEATING INOMICS 
Power station economy under Danish conditions. A report on the 
economics, emplo: it and monetary aspects of atomic power 
stations, decentralized stations producing both electricity and 
heat, and wind energy systems, 2 :34851 (INIS-mf-3369) 
DISTRICT HEATING/ENERGY CONSERVATION 
oo for district heating in the United States (Feasibility of 
le implementation), 2 :35328 
CT HEATING/HEAT DISTRIBUTION SYSTEMS 
“aa significance of the operation of ventilating and air- 
conditioning installations in district- a supply, 2 :35547 
DISTRICT HEATING/HEAT STORAGE 
Technical and economic problems in the use of long-term storage 
devices in district heating systems, 2 :35325 
DISTRICT HEATING/PUBLIC UTILITIES 
District heating supply of the EWAG, 2 :35545 
DISTRICT HEATING/RWE-BAYERNWERK 
District heating by a boiling water reactor, 2 :34495 
Prospects for district heating in nited States (Feasibility 
large-scale implementation), 2 :35328 


Fe 107S DISTRICT HEATING/SOCIO-ECONOMIC FACTORS 
Variation of surface reaction probability with reactant angle of 
tepped 
DIOLS 
See GLYCOLS 


DISTRICT HEATING/TECHNOLOGY ASSESSMENT 


DISTRICT HEATING/TECHNOLOGY ASSESSMENT 
for district heating in the United States (Feasibility of 
large-scale implementation), 2 :35328 


DNA 
(Deoxyribonucleic acid.) 

DNA/BIOCHEMICAL REACTION KINETICS 
Endonuclease V of Escherichia coli, 2 :36243 
Mutagen-nucleic acid intercalative binding: structure of a 9- 

lex, 2 

DNA/BIOLOGICAL RADIATION EFFECTS 

Genetic effects of red, far-red, and infrared radiant energy, 2 
:36305 (FDA-77-8002) 
Induced error p ort and mutagenesis (uv radiation), 2 


Repals capability fractions demonstrated using 
infectivity of bacteriophage DNA (uv radiation), 2 :36304 


(FDA-77-8002) 
Symposium on biological effects and measurement of light 
sources, 2 :36359 A-77-8002) 
DNA/BIOLOGICAL REPAIR 
Aging - DNA repair capability (Review), 2 :36318 (BNL- 
Damage and after ultraviolet and/or 


repair in mammalian cells 

visible light treatment, 2 :36297 (FDA-77-8002) 

Induced error ps0 and mutagenesis (uv radiation), 2 
:36307 (FDA-77- 

Partial inhibition o i posteplication repair and enhanced 
of chemical transformation in rat cells infected with leukemia 
virus (4-nitroquinoline-1-oxide, uv radiation), 2 :36166 

Repair capability of mammalian cell fractions demonstrated using 
DA DNA (uv radiation), 2 :36304 

A- 

Repair of uv damage to DNA of implantation-stage mouse 

embryos in vitro, 2 :36298 
DNA/CROSSING-OVER 


Microbial interactions chapter: 336247 of DNA in 
bacterial transformation, 2 :36247 (BNL-22179) 


DNA/ELECTRON 
Darkfield specimens at high beam 
dosages, 2 :36282 
DNA/QUANTITATIVE CHEMICAL ANALYSIS 
Microfluorometric analysis of cellular DNA following 
ee: od bromodeoxyuridine (CHO cells), 2 :36241 
DNA/RADIATION INJURIES 
Damage and came in mammalian cells after ultraviolet and/or 
visible light treatment, 2 :36297 (FDA-77-8002) 
DNA/STRAND BREAKS 
37 oy DNA repair capability (Review), 2 :36318 (BNL- 


Role of deoxyribonucleic acid polymerases and deoxyribonucleic 
acid ligase in x-ray-induced oa synthesis in toluene-treated 
Escherichia coli K-12, 2 :36. 

DNA REPLICATION/BIOLOGICAL RADIATION EFFECTS 

Repair of uv damage to DNA of implantation-stage mouse 
embryos in vitro, 2 :36298 


See COOK-2 REACTOR 
DISTRIBUTIONS 
See RADIATION DOSE DISTRIBUTIONS 
DOUNREAY PROTOTYPE FAST REACTOR 
See PFR REACTOR 
DR-3 REACTOR/FUEL ELEMENTS 
Application of radiographic paper to quality control of MTR fuel 
elements, 2 :35129 
DRAG EFFECT 
See ELECTROPHORESIS 
DRAGON REACTOR/REACTOR CHARGING MACHINES 
Computerised programming of the Dragon reactor fuel handling 
operations, 2 :35118 (AEEW-M-1436) 
IEN-1 REACTOR/REACTOR OPERATION 
Annual operating report: January thru December 1976, 2 :34824 
KET-50010-683) 
DRESDEN-2 REACTOR/REACTOR OPERATION 
Annual operating report: January thru December 1976, 2 :34824 
(DOCKET-50010-683) 
DRESDEN-3 REACTOR/REACTOR OPERATION 
Annual operating report: January thru December 1976, 2 :34824 
(DOCKET-50010-683) 
DRIFT CHAMBERS/SPECIFICATIONS 
Description of drift chambers used in a Fermilab experiment, 2 


:36046 
DRIFT INSTABILITY 
Temperature drift instabilities in tokamak 2 :36734 
DRIFT INSTABILITY/STABILIZATIO) 
Potential feedback control of drift-cyclotron instability, 2 :36732 
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DRILL CORES/DATA ANALYSIS 
Computer log analysis + core analysis = improved formation 
evaluation in West Unit, 2 :33861 
DRILL STEM TESTING/EVALUATION 
Comprehensive analysis of drillstem test data with the aid of type 
OUI! 


DRILLING FLUIDS/CHEMICAL COMPOSITION 
to minimize rock due to particle invasion, 


DRILLING 
See DRILLING FLUIDS 
DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DRILLING RIGS/BOREHOLES 


3896 
DRILLING RIGS/CONSTRUCTION 
Material selection, welding, and nondestructive 
for offshore mobile drilling units, 2 :35956 
DRILLING k-up drilling 
water mat-supported jack-up unit with 
oe g columns and intermediate column = 2 :33876 
with replaceable stem _ 2 :35872 
DRILLING RIGS/FOUNDATIONS 
Performance of mat supported jack-up drilling rigs (In Gulf of 
Mexico), 2 :35989 
DRILLING RIGS/RESPONSE FUNCTIONS 
Anomalies in the response of semisubmersibles, 2 :33877 
Comparison of full-scale performance measurements of Aker H-3 
with theoretical predictions, 2 :33879 
DRILLING RIGS/STABILITY 
Design considerations for stability of drill ships, 2 :33878 
D iG WATER/DESALINATION 
Device for the production of drinking water from sea water with 
the on aed solar energy (Patent), 2 :34386 
DRINKING WATER/RADIOACTIVITY 
Evaluation of the radiological quality of the water on Bikini and 
Eneu Islands in 1975: dose assessment based on initial sampling, 
2 :36188 (UCRL-51879(Pt.4)) 
DRINKING WATER/STABILIZATION 
Analytical notes: analysis of drinking water for haloforms 
(Addition of ascorbic acid for sample storage), 2 :36210 
DROPLETS/COLLISIONS 
Numerical determination of the efficiency with which ceed 
charged cloud drops and small collide wii 
electrically charged spherical 2 


ing guideli 


UGS 
See also RADIOPHARMACEUTICALS 
RADIOSENSITIZERS 


DRUGS/INHIBITION 
DRUGS/PHOSPHORYLATION 
ects ycepintriphosphate on 
ribon ibonucleic acid-synthesising enzymes from 


DRYERS/COST 
Important factors in the innovation decision process 
35564 
D-27399) 
DRYERS/ENERGY CONSUMPTION 
Important factors in the innovation decision process poe FH 
Ine of microwave-vacuum grain dryers, 2 :3 
DRYERS/WASTE HEAT 
Waste heat utilization from kilns and drier 2 :35571 
DUAL-PURPOSE POWER PLANTS/DESI 


installations. Final report (100 
DUAL-PURPOSE POWER PLANTS/ECONOMICS 
Economic assessment of nuclear and fossil- wna Age 
for DOD installations. Final report (50 to 200 (e)), 2 :34860 


(AD-A-029407) 
Computations of h ll in high current 
ion in 
ion sources, 2 : 34 (CLR 139) 


toes 
(Patent), 2 :33891 
Method for laser drilling subterranean earth formations (Patent), 2 
Cell volume growth after cell cycle block with chemotherapeutic 
DONALD C, COOK-1 REACTOR agents, 2 :36333 
See COOK-1 REACTOR DRUGS/GENETIC EFFECTS 
DONALD C, COOK-2 REACTOR Role of mammals in the future of chemical mutagenesis research, 2 
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DUSTS/AIR CLEANING 
lor development t 
binding d coal mining (Patent), 2 :33781 
‘or ust in 
DUSTS/CONTROL 
Coal dust in highly 33771 
fabrication, and of a system to demonstrate the 


mining, e.g. 


ectiveness of respirable dust control on longwall shearers by 
the use of water piped through the shearer drum. Final report 
May 73-May 76, 2 :33766 (PB-256507) 
Dust collector for a coke dry Saas station (Patent), 2 :33587 


Dust control in plants, 2 :33 
Process for reducing dust feeding coke ovens with 


generation on 
(Patent 2 :33586 
DUSTS/EXPLOSIO 


Water barriers for su oe 
investigations ms 1976, 23376 
DUSTS 


Dust control in in plans, 238 2 :33807 
DUSTS/REMO 
Air conservation Gatien 9, Number 1, 1975, 2 :36132 (PB- 
YE LASERS/EMISSION SPECTRA 
Fast-pulsing dye laser with distributed feedback, 2 :35889 
DYE LASERS/LASER MATERIALS 
— ability of naphthyl 1, 3, 4, oxadiazole molecules in relation 
with their structures: application to the design of new UV dye 


Report of 


Technology and of infrared and contact diodes. 
Semiannual technical — No. 4, 1 November 1975-30 April 
1976, 2 :35877 (AD-A-029451) 

DYE LASERS/RESEARCH PROGRAMS 
Tunable dye laser research at U.N.E., 2 :35896 

DYNAMICS (BEAM) 

See BEAM DYNAMICS 
DYSPROSIUM COMPOUNDS/ORDER PARAMETERS 


Induced ——— magnetic fields in dysprosium aluminum 
garnet, 2 :35717 


SURFACE AIR 
review and analysis. Final task 
2 B-255858) 

EARTH ATMOS PHERE/ RADIO ACTIVE AEROSOLS 

| 
EARTH ATMOSPHERE/RADIONUCLIDE MIGRATION 

Model for analyzing the concentrations of tritium released 

from a CTR, 2 :34190 (CONF-760935-P4) 

EARTH ATMOSPHERE/VORTICES 

On the reality of a sun-weather effect, 2 :36410 (N-76-24117) 
EARTH PENETRATORS/STRESS ANALYSIS 


Analytical response of an earth penetrator, 2 :35821 (SAND-76- 


Comparison and deformable projectiles 
rasnau ing soil, 2 :35822 (; 76-0656) 
See also SEISMIC S WAVES 


EARTHQUAKES/DATA COMPILATION 
General geology of western New York State and detailed geology 
of West Valley area, 2 :36367 (Y/OWI/SUB-7009/3) 
EARTHQU. /GROUND MOTION 
eport on research results: Japanese fiscal 
2: OPNRSR.19) 
EARTHQUAKES/SEISMIC DETECTION 
Hide-in-earthquake countermeasures earthquake 
zone and explosion PKP caustic zone. Technical report, 2 
shape function of and 
-period earthq asa 
Technical report, 2 :35875 (AD-A-028 —. 
Variability of seimic waveforms recorded at LASA from small 
, of Kamchatka. Technical report, 2 :36095 (AD-A- 
E-BEAM TYPE REACTORS/THERMONUCLEAR I 
Thermonuclear microexplosions with a XRAM, 2 :36835 


EINSTEIN GRAVITATION THEORY 


(Emergency core cooling system.) 
See also CORE FLOODING SYSTEMS 
ECCS/FLUID FLOW 


of the size and shape of coo! 
cooling in the phase of 
94 (RFK 2262) 


EOC annlyeie for 1,000 MWe BWR with internal circulation 
34585 


(TR data for LOFT nonnuclear test L1-3A, 2 
2 (TREE- -1027) 


t data report for semiscale Mod-1 tests S-04-5 and S-04- 
(baseline ECC oa 2 :35225 (TREE-NUREG-1045) 
ECCS/PERFORMANCE TESTING 
TREE NURE data ies LOFT nonnuclear Test L1-1, 2 :35220 
it data report a LOFT nonnuclear test L1-2, 2 :35221 
E-NUREG-1026) 
ss data report for Semiscale Mod-1 Test S-05-1 (alternate 
injection test), 2 :35226 (TREE-NUREG-1050) 
oe data report for Semiscale Mod-1 Test S-05-2 (alternate 
liminary owdown/emergency core cooling program 
a 2 :35160 (GEAP-21255) 


Constructional features of the emergency coolant pumps of a 
BWR reactor, 2 :34589 
ECOLOGICAL COMMUNITIES 
See ECOSYSTEMS 
ECONOMIC DEVELOPMENT 
See also COMMERCIAL SECTOR 
ECONOMIC DEVELOPMENT/MEETINGS 
Technological innovation and economic deve! 
U.S. lost the initiative, 2 :35329 (CONF-760491-) 


See also AQUATIC ECOSYSTEMS 
ECOSYSTEMS/INFORMATION 


Energy: who's what (List of 200 
National Par! Recreation Associa! tion), 2 335314 (NP-21719) 
EDUCATION 


Proceedings of the fifth Pennsylvania environmental conf 
ond the (fuk 2 


t: has the 


System control processor for a microcomputer network 
(Education tool in computer science laboratory), 2 :36851 
(UCLA-34P214-28) 
EFFLUENTS (CHEMICAL) 

See CHEMICAL EFFLUENTS 
EFR REACTOR 

See JOYO REACTOR 
EGR SYSTEMS 

See EXHAUST RECIRCULATION SYSTEMS 
EHV AC SYSTEMS/CURRENT LIMITERS 

nducting rectifier development. Final report, 2 :34512 
'B-257533) 

EHV AC SYSTEMS/ELECTRICAL INSULATION 

Influence of an external electric field on the errors in the 
determination of the basic dielectric data of a high-voltage 
insulation, 2 :34523 

EHV AC SYSTEMS/OIL-FILLED CABLES 

Design and construction of the 400 kV cable system for the 
Severn tunnel, 2 :34529 

pee ge} trials of the 400 kV integral pipe-cooled cable 
system, 2 :34528 

Develo; t of internally oil-cooled cable systems, 2 :34530 

Field trials of 400 kV internally oil-cooled cables, 2 :34531 

EHV AC SYSTEMS/POWER TRANSMISSION LINES 

—— ene pollution on the high frequency noise 

level, 2 :3452 


EHV AC SYSTEMS/RECTIFIERS 
Sop 257333) rectifier development. Final report, 2 :34512 
B-257533 
EHV AC SYSTEMS/RELAYS 
Design 500-kV relaying for reliability, 2 :34516 
EHV AC SYSTEMS/TRANSFORMERS 


Study of differential protection with current transformers of the 
new types, 2 :34527 
EHV AC SYSTEMS/UNDERGROUND POWER 


system, 2 :34528 
t of internally oil-cooled cable systems, 2 :34530 


Deve! 
Field trials of 400 kV internally oil-cooled cables, 2 :34531 
EINSTEIN GRAVITATION THEORY 
See GENERAL RELATIVITY THEORY 


109S 
| 
DYE LASERS/PERFORMANCE TESTING 
E 
EARTH ATMOSPHERE 
See also AIR 
IONOSPHERE 
MAGNETOSPHERE 
STRATOSPHERE 
TRANSMISSION 
Design and construction of the 400 kV cable system for the 
Severn tunnel, 2 :34529 
Developments and trials of the 400 kV integral pipe-cooled cable 


EINSTEIN-DE SITTER MODEL 


EINSTEIN-DE SITTER MODEL 
See COSMOLOGICAL MODELS 
ELASTIC SCATTERING 
See also POTENTIAL SCATTERING 
IAGRAM 


ELASTIC SCATTERING/FEYNMAN D 
Spin effects in triangle graphs, 2 :36638 
ELASTOMERS 


See also RUBBERS 
ELASTOMERS/MOLECULAR WEIGHT 
Technique for determination of the chain length distribution from 
stress pee measurements in certain elastomers, 2 :35711 
‘Devices for production and/or storage of electrical energy 
chemical reactions; excludes FUEL as ‘LLS and 
RADIOISOTOPE BATTERIES.) 
See also LEAD-ACID BATTERIES 
METAL-METAL OXIDE BATTERIES 
ELECTRIC BATTERIES/BIBLIOGRAPHIES 
Silver cells (citations from the NTIS data base). Report for 1964- 
Sep 76, 2 :35301 (NTIS/PS-76/0879) 
Silver cells (citations from the Engineering Index data base). 
Report for 1970-Sep 76, 2 :35302 (NTIS/PS-76/0880) 
ELECTRIC BATTERIES/FABRICATION 
Method of filling tubes of accumulator plates with active mass 
(Patent), 2 :35304 
ELECTRIC BATTERIES/PACKINGS 
Method of filling tubes of accumulator plates with active mass 
(Patent), 2 :35304 
ELECTRIC BATTERIES/PERFORMANCE 
New generation of propulsion batteries for mining locomotives in 
areas with explosive atmospheres, 2 :35307 
Battery development makes gi rogress, 
ELECTRIC BATTERIES/REVIEWS 
Storage batteries, 2 :35303 
ELECTRIC CONDENSERS 
See CAPACITORS 
ELECTRIC CONTACTS/SQUID DEVICES 
Quantum interference at Nb and NbsSn superconducting 
microbridges, 2 :35851 
C DISCHARGES/DISTRIBUTION FUNCTIONS 
Study of the energy distribution function of the electrons in the 
— area of a discharge, using Monte-Carlo simulation, 2 
:36717 
ELECTRIC GENERATORS 
(Rotating generators only; excludes DIRECT ENERGY 
CONVERTERS.) 
See also TURBOGENERATORS 
WATER CURRENT POWER GENERATORS 
ELECTRIC GENERATORS/MAGNETIC ENERGY STORAGE 
Inexpensive inertial energy storage utilizing homopolar motor- 
generators, 2 :36805 
ELECTRIC GENERATORS/TESTING 
Small wind power machine for rural and farm use in the State of 
Missouri (1 to 10 kW), 2 :35469 
C HEATING/ELECTRIC CONTROLLERS 
Method for control of the heating capacity of inductively and/or 
conductively heated materials (Patent), 2 :35535 
C MEASURING INSTRUMENTS 


See also ELECTROMETERS 
Energy conservation implications of master metering of electric 
service in apartments, 2 :35380 
ELECTRIC MOTORS/DESIGN 
Brushless D-C motor (Patent), 2 :35836 
ELECTRIC MOTORS/EFFICIENCY 
Design and application of induction motors for efficient energy 
utilization, 2 :35826 
ELECTRIC MOTORS/ENERGY CONSERVATION 
Industrial innovations and management toward more-efficient 
usage of electrical energy, 2 :35450 
ELECTRIC MOTORS/MAGNETIC ENERGY STORAGE 
Inexpensive inertial energy storage utilizing homopolar motor- 
generators, 2 :36805 
POWER 


See also BONNEVILLE POWER ADMINISTRATION 
HYDROELECTRIC POWER 
Methodology for the analysis of the impacts of electric power 
production in the West. Executive summary of the first annual 
report, 2 :35441 (LA-6720-PR) 
ELECTRIC POWER/ACCOUNTING 
Bonneville agency pricing and electric power utilization (Effect of 
inclusion of social costs), 2 :35442 
ELECTRIC POWER/CALIFORNIA 
—- energy: the economic factors (Collection of 8 papers), 2 


ELECTRIC POWER/CHARGES 
Economic or political electricity prices, 2 :35452 
Economics of oil and gas for use in California, 2 :35423 
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Energy conservation implications of master metering of electric 
service in apartments, 2 :35380 
5447 


ELECTRIC POWER/CONSUMPTION RATES 
Energy conservation implications of master metering of electric. 
service in apartments, 2 :35380 
Industrial innovations and management toward more-efficient 
usage of electrical energy, 2 :35450 
Planned reduction in electrical energy use in Nashville-Davidson 
County, Tennessee: a preliminary assessment, 2 735448 
Self-consistency in estimating future electrical energy 
consumption, 2 :35449 
ELECTRIC POWER/DEMAND FACTORS 
Chapter I. Overview, 2 :35373 (CONF 731216) 
Consumption patterns for electricity, 2 :35455 
Econometric analyses of household fuel demands, 2 :35388 
(ORNL/CON-7) 
rises consumption and investment finance in California, 2 


of the wor! on analysis of 1974 and 1975 power 
growth, 2 :35436 (EPRI-EA-318-SR) 
Ways - reduce peak electrical demand in South Louisiana, 2 


3544 
ELECTRIC POWER/ECONOMETRICS 
Consumption patterns for Renee 2 :35455 
ELECTRIC POWER/ECONOMIC ELASTICITY 
Bonneville agency pricing and electric power utilization (Effect of 
inclusion of social costs), 2 :35442 
Experiments in a gael pricing of electricity to 
residential users, 2 :35443 
ELECTRIC POWER/ECONOMICS 
Effects of a nuclear moratorium on r electricity a and 
fuel consumption by the electric utility industry, 2 :3 
Energy carriers within Europe: electricity and SNG, 2 :35396 
— computational tools aid power system planning and 
ration, 2 :34498 
ELEC IC POWER/ENERGY CONSERVATION 
Chapter VII. Workshops organization, 2 :35377 (CONF-751216-) 
Industrial innovations and management toward more-efficient 
usage of electrical energy, 2 :35450 
Planned reduction in electrical energy use in Nashville-Davidson 
County, Tennessee: a preliminary assessment, 2 :35448 
ELECTRIC POWER/ENERGY POLICY 
Creating the electric energy economy (Based on coal and 
uranium), 2 :35446 
ELECTRIC POWER/FINANCING 
finance Summary of proceedings, 2 
5440 (FEA/G-76/496) 
ELECTRIC POWER/FOREC. iG 
Proceedings of the workshop on analysis of 1974 and 1975 power 
growth, 2 :35436 (EPRI-EA-318-SR) 
ELECTRIC POWER/FUEL CONSUMPTION 
Effects of a nuclear moratorium on electricity and 
fuel consumption by the electric utility industry, 2 :3 
ELECTRIC POWER/INVESTMENT 
— consumption and investment finance in California, 2 


ELECTRIC POWER/LEGAL ASPECTS 
10th lecture meeting of the Institut fuer Energierecht at the 
University of Cologne, 2 :34499 
ELECTRIC POWER/PEAK-LOAD PRICING 
Estimating peak and off-peak 
system: an ex ante approach, 2 
ow pricing of electricity to 


ELECTRIC 'POWER/REGIONAL ANALYSIS 
Dynamic simulation for regional energy studies i 
regional energy system analysis (DRESA)), 2 :35393 
of the workshop on analysis of 1974 and 1975 power 
growth, 2 :35436 (EPRI-EA-318-SR) 

ELECTRIC POWER/SOCIO-ECONOMIC FACTORS 
ee consumption and irivestment finance in California, 2 
Self-consistency in estimating future electrical energy 

consumption, 2 :35449 
ELECTRIC POWER/SYSTEMS 


Dynamic simulation for regional 
regional energy system analysis SDRESA). 2 03053 2 :35393 
UTILITIES 


See PUBLIC UTILITIES 
ELECTRICAL EQUIPMENT 

See also CAPACITORS 
CIRCUIT BREAKERS 
DC TO DC CONVERTERS 
ELECTRIC CONTACTS 
ELECTRIC MEASURING INSTRUMENTS 
RECTIFIERS 
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RELAYS 
RESISTORS 
TRANSFORMERS 
ELECTRICAL EQUIPMENT/RADIATION HARDENING 
Nuclear EMP: ingredients of an EMP engineering 
methodology, 2 :36060 (PEM-57) 
electronic s :36061 (PEM-58 
ELECTRICAL SULATION/DESIGN 
Some theoretical considerations affecting the design of 
cables. Final 536 (EPRI 269) 
ELECTRICAL IN ULATION/DIELECTRIC PROPERTIES 
Influence of an external electric field on the errors in the 
determination of the basic dielectric data of a high-voltage 
insulation, 2 :34523 
ELECTRICAL INSULATION/PERFORMANCE TESTING 
Some theoretical considerations affecting the design of lapped 
plastic insulation for transmission 
cables. Final r 536 (EPRI 269) 
ELECTRIC-POWE ED VEHICLES/ELECTRIC BATTERIES 
New generation of propulsion batteries for mining locomotives in 
areas with explosive atmospheres, 2 :35307 
ELECTRIC- ERED VEHICLES/NICKEL-CADMIUM 
BATTERIES 
Battery-driven motor —— (Patent; design to prevent 
hydrogen explosions 
EL RIC-POWERE YEHICLES/TECHNOLOGY 
ASSESSMENT 
Chapter III. Trans tion technology, 2 :35375 (CONF-751216-) 
OCHEMICAL CELLS 
See also ELECTRIC BATTERIES 
FUEL CELLS 
PHOTOGALVANIC CELLS 
ELECTROCHEMICAL CELLS/CONTAINERS 
Metal container for a galvanic alkali cell and method for its 
roduction (Patent), 2 :35311 
ODES/ELECTROCHEMISTRY 
oe reactions at disk and porous electrodes, 2 :35797 
‘OL /COMPARATIVE EVALUATIONS 
Polyelectrolytes for use as ulation aids at the X-616 liquid 


for electrical/ 


effluent control facility, 2 : (GAT-T-2415) 
C CELLS 


hotoelectrolysis of water iron titanate anodes, 2 :35728 
ELEC ROLYTIC CELLS ODES 
Method for the production of galvanic ge elements and 
device to carry out the method (Patent), 2 :35312 
ELECTROMAGNETIC FIELDS/BIOLOGICAL EFFECTS 
Theoretical approach to the effects of extremely low freqency 
electro’ ic fiels on Physarum polycephalum (Slime molds), 
2 :36363 (SAND-77-0211) 
ELECTROMAGNETIC INTERACTIONS 
See also LEPTON-HADRON INTERACTIONS 
INTERACTIONS/QUANTUM FIELD 
ead gauge theories with spontaneous symmetry breaking, 2 


551 
Evaporative baa ing of high a density mini-lenses, 2 :36072 
ELECTROMA iC RADIATI 
See GAMMA RADIA TION 
LASER RADIATION 
ULTRAVIOLET RADIATION 
VISIBLE RADIATION 
ELECTROMAGNETIC RADIATION/USES 
of wave probing for underground voids, 
5952 eae 14 
ELECTROMETERS/D 
Carbon fiber dosimeter (Patent), 2 :36030 
ELECTRON BEAM TYPE REACTORS 
See E-BEAM TYPE REACTORS 
ELECTRON BEAMS/INTERACTIONS 
Doppler effect in light reflected from the ionization cloud of a 
beam of electrons aed in a stationary gas. Technical 
2 :36645 (AD-A-027829 
EL ON BEAMS/PLASMA WAVES 
Crra, oe of a ring of relativistic particles, 2 :36714 
-0/33) 
ELECTRON BEAMS/RADIATION DOSES 
Monitoring of high dose-rate electron beams from a 35 MeV linear 
accelerator (Fricke, Radocon, Fe-Cu dosemeters), 2 :36652 
ELECTRON CAPTURE DECAY/REVIEWS 
Orbital electron capture by the nucleus, 2 :36642 (N-76-23973) 
ELECTRON COOL 


ELECTRON MICROSCOPES/COOLING SYSTEMS 
Evaporative cooling of high current density mini-lenses, 2 :36072 
EL ON MICROSCOPES/GEOMETRICAL 
ABERRATIONS 
Progress in aberration correction in the STEM, 2 :36073 


:3607 
ELECTRON MICROSCOPES/SAMPLE HOLDERS 
Bending holder for ‘in-situ’ deformation of electron microscope 
specimens, 2 :36070 
Liquid — Lege for a superconducting objective and cold 
Stage, 2: 
ON MICROSCOPY/ELECTRON DIFFRACTION 
Application of transmission scanning electron diffraction to alloy 
transformations, 2 :35652 
ON MICROSCOPY/MEETINGS 
Thirty-fourth annual meeting, Electron Microscopy Society of 
America, 2 :35651 
ELECTRON MICROSCOPY/PHYSICAL RADIATION 
EFFECTS 


Electron beam at low temperatures, 2 :36647 
ELECTRON PAIRS/PAIR PRODUCTION 
Energy dependence of the cross section for production of e* e~ 


irs in xenon, 2 :36472 
ELECTRO PROBES/USES 
Microprobe analysis of “Co uptake in sand microcosm, 2 :36330 
SCTRON REACTIONS/ELASTIC SCATTERING 
Density-dependent Hartree-Fock description of nuclei in the rare 
Electro he heli 2 :36582 
tromagnetic structure of t ium isotopes, 
elastic electron scattering from *He , 2 
ELECTRON REACTIONS/INELASTIC SCATTERING 
Density-d dent Hartree-Fock description of nuclei in the rare 
earth nickel regions, 2 :36597 
Discovery of a 6~, T=1 resonance in **Mg via high-resolution 
inelastic electron scattering, 2 :36593 
Electroexcitation of giant resonances in Ni 60 between 5 MeV and 
pd excitation energy. Master's thesis, 2 :36605 (AD-A- 
ELECTRON SPECTROMETERS/DESIGN 
Analyzer for emg ry energy distribution of charged 
(Patent), 2 :3 
IN TRANSFER/BIOCHEMICAL REACTION 
KINETICS 


Excited states of photosynthetic reaction centers at low redox 
2 :36275 
DEUTERON INTERACTIONS/DEEP INELASTIC 
SCATTERING 
Deep inelastic eD scattering in the region forbidden for scattering 
nucleon, 2 :36510 
ONIC EQUIPMENT 
See also ANALOG-TO-DIGITAL CONVERTERS 
DIGITAL-TO-ANALOG CONVERTERS 
POWER SUPPLIES 
ELECTRONIC EQUIPMENT/FABRICATION 
Reduce the cost of electronic packaging with investment castings, 
2 :35941 (BDX-613-1720) 
ELECTRONIC EQUIPMENT/RADIATION HARDENING 
Nuclear EMP: i ——— of an EMP protection engineering 
methodology, 2 :36060 (PEM-57) 
Nuclear EMP: an EMP for electrical/ 
electronic systems, 2 :36061 (PEM-58 
ELECTRONIC EQUIPMENT/REVIEWS 
tical and acoustical micro-electronics. Volume XXIII, 2 :35886 
ELECTRONIC EQUIPMENT/TEMPERATUR 
MEASUREMENT 
Circuit for monitoring temperature of high-voltage equipment 
(Patent), 2 :35945 
ELECTRON-ION COLLISIONS/EXCITATION 
Excitation of Ne III by electron impact, 2 :36461 
ELECTRON-ION COLLISIONS/IONIZATION 
lIonization <5 ty argon ions by electron im 2 :36456 
ELECTRON- COLLISIONS/DI ATION 
Dissociative ent of molecules by electron + 2 :36459 
ELECTRON-MOLECULE COLLISIONS/EL« 
SCATTERING 
= of the coefficients A (0.20 to 10.0 eV), 2 :36455 (N-76- 


962) 
ELECTRON-MOLECULE COLLISIONS/EXCITATION 
Dissociative excitation of molecules by electron impact, 2 :36459 
ELECTRON-MOLECULE COLLISI NS/INELASTIC 


SCATTERING 
Tables of the coefficients A (0.20 to 10.0 eV), 2 :36455 (N-76- 
23962 
ELECTRON-PROTON INTERACTIONS/BREMSSTRAHLUNG 
Measurement of e* -e~ as in deep-inelastic 
bremsstrahlung, 2 :36473 
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ELECTRON-PROTON INTERACTIONS/DEEP 


ELECTRON-PROTON INTERACTIONS/DEEP INELASTIC 
SCATTERING 
Measurement of e* -e~ asymmetry in deep-inelastic 
bremsstrahlung, 2 :36473 
ELECTRON-RING ACCELERATORS/PLASMA WAVES 
Coherent oscillations of a ring of relativistic particles, 2 :36714 


UNG 
— bremsstrahlung of electrons in thin diamond crystals, 2 


ELECTRONS/TRANSMISSION 
Doppler effect in light reflected from the ionization cloud of a 
beam of electrons propagating in a stationary gas. Technical 
rt, 2 :36645 (AD-A-027829) 
(OPHORESIS/EQUIPMENT 
— electrophoresis of hemoglobin on starch 
ROSTATIC PRECIPITATORS/BIBLIOGRAPHIES 

Electrostatic og oy for air pollution control (Citations from 

the NTIS Data )) a for 1964-Sep 76 (142 citations), 2 
:34504 (NTIS/PS-76/0752) 

Electrostatic precipitators. Volume 1. 1970-1974 (citations from 
the Engineering Index Data Base). a for 1970-74 (189 
citations), 2 :34505 (NTIS/PS-76/0753) 

Electrostatic precipitators. Volume 2. 1975- aber 1976 
(citations from the Index Data Ri for 
1975-Sep 76 (129 citations), 2 :34506 (NTIS/PS-76/0754) 

ELECTROSTATIC PRECIPITA TORS/CLEANING 
Electrostatic precipitator electrode cleaning system (Patent: 
electrically-activated shaking devices), 2 :34503 
ELECTROSTATIC PRECIPITATORS/DESIGN 
ELECTROSTATIC SPECTR 
Analyzer for determining the energy Gistrbetion of charged 
icles (Patent), 2 :3 
‘ARY PARTICLES 
See also HADRONS 
ELEMENTARY PARTICLES/ELECTRIC CHARGES 
Charge quantum numbers and permutation symmetry (n-identical- 
mp wave mechanics), 2 :36504 
MENTARY PARTICLES/SYMMETRY 
Charge quantum numbers and permutation symmetry (n-identical- 
icle wave mechanics), 2 :36504 


See also METALS 
SEMIMETALS 
TRANSURANIUM ELEMENTS 
ELEMENTS/BIOLOGICAL ACCUMULATION 
Chemical composition of two species of Daphnia, their algal food 
and their environment hnia magma; Daphnia pulex; 
Euglena gracilis), 2 :36208 
ELIASHBERG EQUATIONS 
See GORKOV-ELIASHBERG THEORY 
EMBANKMENTS/COMPACTING 
Fly ash for construction of highway embankments, 2 :33709 
(MERC/SP-76/4) 
EMBRYOS/DELAYED RADIATION EFFECTS 
Fast-neutron irradiation of mouse embryos in the pronuclear 
zygote stage: mortality curves and neoplastic diseases in 30-day 
tnatal survivors, 2 :36321 
‘GENCY CORE COOLING SYSTEM 
See ECCS 


EMS 
(Ethyl methanesulfonate.) 
EMS/GENETIC EFFECTS 
Role of mammals in the future of chemical mutagenesis research, 2 
(CONF-760743-30) 


See also GEOTHERMAL ENERGY 
NUCLEAR ENERGY 
POTENTIAL ENERGY 
SOLAR ENERGY 
GAO's vigorous new stance explained by Canfield, director 
Energy Division (Influence in energy mney 2 :35317 
Ground vegetation biomass, production, and efficiency of ww 
utilization in some northern Wisconsin forest ecosystems, 2 


ENERGY/DEMAND FACTORS 
Estimating the demand for energy: heat without light, 2 :35395 
ENERGY/ECONOMIC IMPACT 
Proceedings of the fifth Pennsylvania environmen 
energy, economy, and the environment, 2 :35335 
ENERGY/ECONOMICS 
Mathematical model for investment choices to economics energy 
in industrial processes, 2 :35338 
ENERGY/ENVIRONMENTAL 
Proceedings of the fifth Pennsylvania environmental 
energy, economy, and the environment, 2 :35335 


conference: 


ERA Vol. 2, No. 14 


ENERGY/GOVERNMENT POLICIES 
Proceedings of the fifth Pennsylvania environmen 
, economy, the environment, 2 :35335 
En ho’s di om (List of 200 
who's doing what 
National Park and Recreation Association . 2 :35314 (NP-21719) 
ENERGY/MANAGEMENT 
Vehicle for improving energy management for business and 
industry, 2 :35316 
ergy accounting of materials, products, processes services 
(Ten papers), 2 :35459 
INSERVATION 
Chapter I. Overview, 2 :35373 (CONF-751216-) 
Chapter VII. Workshops organization, 2 :35377 (CONF-751216-) 
a America, Volume I, No. 19, 2 :35504 (PB-248 151-19/ 


Design report for the ACES demonstration house, 2 :35322 
(ORNL/CON-1) 
Energy conservation mg FY of master metering of electric 
service in aj ts, 2 :35380 
Energy in Denmark 1980-2005, 2 :35386 (INIS-mf-3366) 
ETA: a model for energy technology assessment, 2 :35390 
Interim report of the National Research Council Committee on 
Nuclear and Alternative Energy S 2 :35401 (TID-27435) 
Optimum control of heating, ventilating, and air conditioning 
systems, 2 :35532 
Proceedings of the fifth Pennsylvania environmental conft 
economy, and the environment (Task Force mony 2 


Waste reduction: issues and policies, 2 :35583 


5447 
ENERGY CONSERVATION/BUILDIN 
Chapter V. Buildings technolo :35320 % (CONF-751216-) 
ENERGY CONSER ATION/ CHARGES 
Evaluation of measures for energy nl 2 :35507 
ENERGY CONSERVATION/COMMERCIAL SECTOR 
Vehicle for im os energy management for business and 
industry, 2 : 
ENERGY CONSERVATION/DATA COMPILATION 
Transportation eo Conservation Data Book: Supplement II, 2 
78 (ORNL-5247) 
ENERGY CONSERVATION/DISTRICT HEATING 
Prospects for district heating in the United States (Feasibility of 
large-scale implementation), 2 :35328 
ENERGY CONSERVATION/ECONOMIC IMPACT 
VI. Ener; economic, social, and environmental 
2 :3537 -751216-) 
ENERGY GONSERVATION/ELECTRIC POWER 
a consumption and investment finance in California, 2 
Industrial innovations and management toward more-efficient 
usage of electrical energy, 2 :35450 
Planned reduction in ween energy use in Nashville-Davidson 
County, Tennessee: a preliminary assessment, 2 :35448 
ENERGY GONSERVATION/ ENVIRONMENTAL IMPACTS 
— VI. Energy policy: economic, social, and environmental 
fects, 2 :35376 751216-) 
ENERGY CONSERVATION/FOOD INDUSTRY 
a management in the food store, 2 :35384 
ENERGY CONSERVATION/FORECASTING 
Environmental influences on and responses to changing patterns in 
energy supply (12 refs.), 2 :35394 
ENERG CONSERVATION/INDUSTRIAL PLANTS 
Energy conservation in Uniroyal, Inc., 2 :35381 
—— conservation program at Ralston Purina, 2 :35382 
conservation at Monsanto, 2 a 
ENER Y CONSERVATION/INDUSTR 
Industrial processes 2 :35374 (CONF- 
Vehicle for i ees energy management for business and 
industry, 2 :35316 
ENERGY 


what (List of 200 grou 
Recreation Association 35314 14 (NP-21719) 
/MEETINGS 


ENERGY CONSERVATION, 
Energy conservation: a national forum Fort 
Lauderdale, Fla., Dec. 1-3, 1975), 2 :35372 (© -751216-) 
Status seminar on ‘rational energy utilization’, 2 :35508 
ENERGY CONSERVATION/RESEARCH PROGRAMS 
Status seminar on ‘rational energy utilization’, 2 :35508 
Studies of NATO - CCMS on energy saving, '2 35509 
ENERGY CONSERVATION/REVIEWS 
Total energy in energ 22 35506 
ENERGY CONSER ATION/SOCIAL IMP. 
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isiana, 2 
ELEMENTS 
ee National Park and 
:36178 
tal 
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ENERGY CONSERVATION/STANDARDS 
Control by code of energy usage in oe ogni 
ASHRAE Standard 90P), 2 :35379 
CONSERVATION/SWIMMING POO 
Ener indoor swimmin; 
ENER SONSER N/THERMOD 
measures for energy conservation, 33307 
ENERGY CONSERVATION SPORTATION SYSTEMS 
Chapter III. Transportation ee 2 :35375 (CONF-751216-) 
S limit 55: is it achievable, 2 :35371 (CED-77-27) 
GY CONSERVATION/UNDERGROUND SPACE 
Efficiency in the use of energy has been effected through 
industrial use of lace space (Kansas City, Missouri area), 2 


:35462 
ENERGY CONSUMPTION/ECONOMIC IMPACT 
Natural resource availability: some economic aspects, 2 :35355 
ENERGY CONSUMPTION/EFFICIENCY 
av consumption and investment finance in California, 2 


ENERGY CONSUMPTION/ENERGY MODELS 
Im “tyra price increases on low-income families, 2 :35330 
ENERGY CONSUMPTION/ENVIRONMENTAL EFFECTS 
Environmental influences on and responses to changing patterns in 
a supply (12 refs.), 2 :35394 
ENERGY CONSUMPTION/FORECASTING 
Energy in Denmark 1990-2005, 2 :35386 (INIS-mf-3366) 
ENERGY CONSUMPTION/MEETINGS 
Congress and exhibition ‘Efficient use of energy in urban 
lomerations’, 2 :35548 
GY CONSUMPTION/RESEARCH PROGRAMS 
DOD energy R and D. Part I: an evaluation of techno! base 
energy R and D objectives. Research paper, 2 :35503 (AD-A- 


030027) 
ENERGY CONSUMPTION/SOCIAL IMPACT 
Natural resource some economic 2 :35355 
Second best licies for an exhaustible resource, 2 :35354 
ENERGY CO ISUM ON/SYSTEMS ANALYSIS 
Energy of building HVAC systems 
using energy ee program 
(Alternate Choice Comparison for stem Selection 


), 2 35460 
GY CONVERSION/EFFICIENCY 
ENERGY D conversion and resource management, 2 :35404 


ENERGY DEMAND 
Energy Technologies for the West: general session. Volume II. 
Workshop held in San Francisco, California, 21 September 
1976, 2 :35389 (TID-27427) 
ENERGY DEMAND/P 
Energy Technologies for the West: general session. Volume II. 
Workshop held in San Francisco, California, 21 September 
1976, 2 :35389 (TID-27427) 
ENERGY DEMAND/REGIONAL ANALYSIS 


Dynamic simulation for regional ener; oe 
energy system —_ (DRESA)) 2 2 :35393 


regional ener, 
ENERGY DEMAND. 
Chapter I. Overview, 2 :35373 (CONF-751216) 
ENERGY DEMAND/SIMULATION 
Dynamic simulation for regional ener, (Dynamic 
i energy system analysis SCDRESA)) 2 2 :35393 
ENERGY MODELS 
Econometric analyses of household fuel demands, 2 :35388 
(ORNL/CON-7) 
ETA: a model for technology assessment, 2 :35390 
Im energy pice creates on Low income fale 23530 
deregulations), 2 :35402 
ENERGY MODELS/ENERGY SUP’ 
Energy ftures forthe Federal Republic of Germany: thee 


scenarios, 2 
ENERGY MODEL S/NATURAL GAS 
Comparative state-of-the-art assessment of gas supply modeling. 
Final report, 2 :35428 (EPRI-EA-201) 
ENERGY MODELS/REVIEWS 
te aes to energy modeling (8 models), 2 :35392 
ENERGY PO 
Creating the electric energy economy (Based on coal and 
uranium), 2 :35446 
Economic common sense of controlling nuclear power 
development, 2 :35364 
Energy conservation: a national forum Fort 
here Fia., Dec. 1-3, 1975), 2 :35372 (CO 


Energy conversion and resource 
Fife. Workshop 


mols 2 2 :35518 


resource management, 
Technologies for the West: what i 
have on the 


ENERGY SOURCE DEVELOPMENT/ENVIRONMENTAL 


held in San Francisco, California, 22 September 1976, 2 :35331 
Estimating the demand for energy: heat without li 2 :35395 
ETA: a model for energy technology assessment, 2 :35390 
Future of nuclear energy in California, 2 :35363 
, jurisdiction, and a summary of legislative activities during 
Prepared at the request of Hem nterior and Insular 
uest of Henry M. Jackson, 
and Natural Resources, 
United States Senate, 95th Congress, Ist Session, 2 :35408 
Impact of alternative policies to reduce oil imports, 2 :35421 
Integration rece Oa models (Oil imports and natural gas 
deregulations), 2 
Interim report of the National Research Council Committee on 
Nuclear and Alternative Energy Systems, 2 :35401 —_—_ 
Perspective on 7 policy, 2 :35398 (FEA/T-76/514) 
Petroleum: a vital in national security. Student essay, 2 :35417 
(AD-A-028919) 
to environmental impacts of 


proceedings. 


port for 1964 Aug 1896, ning (biography with S/PS-76/ 
ENERGY POLICY/DECISION MAKING 
a rancisco, California, 21 September 1 102 35400 (TID- 
ENERGY POLICY/ENERGY CONSERVATION 


2 3370 (CONF S116) 


Chapter VII. Worksho poo 2 :35377 (CONF-751216-) 
ENERGY 


~ for analysis, 2 :35409 


Energy Technologies for the West: general session. Volume II. 
Workshop held in San Francisco, California, 21 September 
1976, 2 :35389 (TID-27427) 

ENERGY POLICY/PLANNING 


Report for 1964-Aug 1976, 2 35999" 1S/PS-76/ 


aut Technologies for the West: general session. Volume II. 
Workshop held in San Francisco, California, 21 September 
1976, 2 :35389 (TID-27427) 

Energy Technologies for the West: the voice 
heard; public participation in ener 
in San rancisco, California, 21 September 1976, 2:3 CHD. 


27433 
- and time dependent model for regional energy planning, 2 


:35326 
ENERGY POLICY/REVIEWS 
Texas ener; rt, number 25, 2 :35318 
ENERGY POLICY/SOCIO-ECONOMIC FACTORS 
Im of energy price increases on low-income families, 2 :35330 
'B-262098) 
= POLICY AND CONSERVATION ACT 
, jurisdiction, and a summary of legislative activities during 
the Sth Congres ofthe Commie on inter and insular 
at the — of Henry M. Jackson, 
= mmittee on gy and Natural Resources, 
United States Senate, 95th Nseheva st 2 :35408 
ENERGY POLICY AND CONSERVATION ACT/ 
IMPLEMENTATION 
tion of domestic crude oil 
lenry M. Jackson, Chairman, ittee on Energy 
Natural Resources, United States Senate, 95th cy Ist 
Session, March 1977, 2 :35425 
ENERGY SHORTAGES/SOCIAL IMPACT 
Second best for an exhaustible resource, 2 :35354 
= so RCE PMENT/ECONOMIC IMPACT 
7 Technologies for the West: what impact could energy 
technology development have on the quality of life. rosy 
held in San Francisco, California, 22 September 1976, 2 :3533 
(TID-27428) 
a to ay environmental impacts of c 


hanging 
proceedings. Final report, 
1975-A 2: (PB 256293) 


ENERGY SOURCE DEVELOPMENT/ENERGY POLICY 
Energy Independence Authority Act of 1977. Communication 
from the President of the United States transmitting a draft of 
Authorit 
DEVELOPMENT/ENVIRONMENTAL 


of life: Workshop 


Final report, Apr 


‘echnologies for the West: what i 
Energy Technologies fo the Wet wh 
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ENERGY SOURCE DEVELOPMENT/HEALTH HAZARDS 


held in San Francisco, California, 22 September 1976, 2 :35331 
(TID-27428) 

Research to anticipate environmental impacts of changing 
resource usage. Symposium proceedings. Final report, Apr 
1975-Apr 1976, 2 :35340 (PB-256293) 

ENERGY SOURCE DEVELOPMENT/HEALTH 

Conse;vation of human resources in energy systems, 2 :35342 

ENERGY SOURCE DEVELOPMENT/LEGISLATION 
Energy Independence Authority Act of 1977. Communication 
from the President of the United States transmitting a draft of 
proposed legislation to establish the Energy Independence 
Authority, 2 :35407 
ENERGY SOURCE DEVELOPMENT/MANAGEMENT 

Pacific Northwest re; ys assessment program 1975 annual 
report, 2 :36221 (B 2084(Rap.1)) 

ENERGY SOURCE DEVELOPME /REGIONAL ANALYSIS 

Pacific Northwest ery assessment program 1975 annual 
report, 2 :36221 (BNWL-2084(Rap. 1)) 

ENERGY SOURCE DEVELOPMENT/SAFETY 

Conservation of human resources in energy een, 3: 2 :35342 

ENERGY SOURCE DEVELOPMENT/SOCIAL IMPACT 
= y Technologies for the West: what impact could energy 
mology development have on the quality of life. Wor! 
held i in San Francisco, California, 22 September 1976, 2 :3533 
(TID-27428) 

Research to anticipate environmental impacts of changing 
resource usage. Sym erry proceedings. Final report, Apr 
1975-Apr 1996, 2 2 :35340 (PB-256293) 


GY 
See also FOSSIL FUELS 


WAVE POWER 
WIND POWER 
1976 Energy Fact Book, 2 :35319 (AD-A-029331) 
GAO's vigorous new stance explained by Canfield, director of 
Energy Division (Influence in energy matters), 2 :35317 
ENERGY SOURCES/AVAILABILITY 
Natural resource availability: some economic aspects, 2 :35355 
ENERGY SOURCES/BIBLIOGRAPHIES 
Energy policy and research planning (a rey 
mo Report for 1964-Aug 1976, 2 :35399 
1 
ENERGY SOURCES/CHARGES 
Second best pricing policies for an exhaustible resource, 2 :35354 
ENERGY SOURCES/COMPARATIVE EVALUATIONS 
Coal: technology for clean fuel applications, 2 :33629 
ENERGY SOURCES/CONSUMPTION RATES 
Second best pricing policies for an exhaustible resource, 2 :35354 
ENERGY SOURCES/ECONOMICS 
Energy Technologies for the West: economic growth and energy. 
Workshop held in San Francisco, California, 21 September 
1976, 2 :35332 (TID-27429) 
ENERGY SOURCES/ENERGY ACCOUNTING 
of products, processes and services 
en papers), 2 :3 
ENERGY SOURCES/ENERGY MODELS 
Alternative approaches to energy modeling (8 models), 2 :35392 
ENERGY SOURCES/EXPLOITATION 
Brazil's mineral development: potential and problems, 2 :35356 
ENERGY SOURCES/FORECASTING 
Denmark's energy supply 1990-2005, 2 :35387 
Interim report of the National Research Council Committee 
Nuclear and Alternative Energy Systems, 2 :35401 (TID-27435) 
ENERGY SOURCES/INVESTMENT 
Choosing alternative energy systems under conditions of 
uncertainty, 2 :35323 
— SOURCES/MANAGEMENT 
ergy conversion and resource management, 2 :35404 
ENERGY SOURCES/MARKET 
Natural resource pricing and economic development, 2 :35337 
ENERGY SOURCES/MEETINGS 
Proceedings of the second annual UMR-MEC conference on 
energy, 2 :35315 
ENERGY SOURCES/PLANNING 
Energy policy and research p re Be 
Report for 1964-A Aug 1 2 :35399 S/PS-76/ 


10) 
ENERGY SOURCES/POWER GENERATION 
Costs of alternative sources of electricity. Final report, 2 :35463 
(PB-255765) 
eport and catalogue of projects, 2 


$/PS-16/ 


/REVIEWS 
en ty we 1976. Chapters 1 through 21. Technical report, 
35313 (AD-A-028284) 
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ENERGY 


2 :35357 (EO-S 
URCES/SYSTEMS ANALYSIS 
Choosing alternative Sid systems under conditions of 
2 :35323 
Energy bem y, of materials, products, processes and services 


(Ten pa 2. £35459 


See nie H YDROGEN STORAGE 
MAGNETIC ENERGY STORAGE 
OFF-PEAK ENERGY STORAGE 
PUMPED STORAGE 
A tus for storage energy from electromagnetic radiation 
tent), 2 :34422 
Solar energy collection and retrieval 
hotochemical isomerization (Patent), 2 
RGY STORAGE/COMPARATIVE EVALUATIONS 
Inertial and inductive energy storage for fusion systems, 2 :36804 
(CONF-760935-P4) 
ENERGY STORAGE/REDOX FUEL CELLS 
Electrically rechargeable yon flow cell (Patent; Fe*?/Fe*? 
and Cr**/Cr** couples), 2 :3 
ENERGY SUPPLIES/ 
Impact of energy price increases on low-income families, 2 :35330 
B-262098) 
ENERGY SUPPLIES/DEMAND FACTORS 
Interim report of the National Research Council Committee on 
Nuclear and Alternative nem S Systems, 2 :35401 (TID-27435) 
ergy Technologies for the West: economic gro’ energy. 
Workshop held in San Francisco, California, 21 September 
1976, 2 38332 
nee nuclear power moratorium on California energy costs, 2 


Legal and political criteria for political interventions concerning 


:35405 
ENERGY SUPPLIES/ENERGY MODELS 
Comparative state-of-the-art assessment of gas supply modeling. 
Final report, 2 :35428 (EPRI-EA-201) 
Energy futures for the Federal Republic of Germany: three 
scenarios, 2 :35397 
ENERGY SUPPLIES/ENERGY POLICY 
Legal and political criteria for political interventions concerning 
35405 
ENERGY SUPPLIES/FORECASTING 
Denmark's energy supply 1990-2005, 2 :35387 (INIS-mf-3375) 
Environmental influences on and responses to changing patterns in 
energy supply (12 refs.), 2 :35394 
Interim report of the National Research Council Committee 
Nuclear and Alternative Energy Systems, 2 :35401 (TID.27435) 
ENERGY SUPPLIES/INVESTMENT 
Choosing ang yee systems under conditions of 


ENERGY SUPPLIES/LEGISLATION 
Energy Independence Authority Act of 1977. Communication 
from the President of the United States transmitting a draft of 
proposed legislation to establish the Energy Independence 
Authority, 2 :35407 
ENERGY SUPPLIES/MEETINGS 
Energy Technologies for the West: general session. Volume II. 
Workshop held in San Francisco, California, 21 September 
1976, 2 :35389 (TID-27427) 
i gS O f the second annual UMR-MEC conference on 
energy, 2 :35315 
ENERGY SUPPLIES/PLANNING 
Energy br ha for the West: general session. Volume II. 
Workshop he San Francisco, California, 21 September 
1976, 2 27427) 
New ways of energy planning. Methods and results (Book in 


German 
ENERGY SUPPLIES/REGIONAL ANALYSIS 


Dynamic simulation for regional en studies oe 
system (DRESA), 2: 2 :35393 


regional ener, 
ENERGY SUPPLIES/RESEARCH 
Proceedings of fifth annual sym A 
devel t, 2 :35357 (EO-S 
ENERGY SUPPLIES/REVIEWS 
Chapter I. Overview, 2 :35373 
— Fact Book 1976. 1 through 21 
:35313 (AD-A-028284) 
ENERGY SUPPLIES/SIMULATION 
Dynamic simulation for 2 (Dynamic 
Ay) 2 :35393 


regional 
ENERGY SUPPLIES /SOCIO-ECONOMIC FACTORS 
Im; “ete price increases on low-income families, 2 :35330 
ENERGY SUPPLIES/SYSTEMS ANALYSIS 
alternative energy systems under conditions of 
uncertainty, 2 :35323 


. Technical report, 
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ENERGY TRANSPORT 
See also NATURAL GAS DISTRIBUTION SYSTEMS 
ENERGY TRANSPORT/PLANNING 
Project ‘nuclear long-distance energy’. Ener; 
ipelines by means of carrier HTR on 2 234871 
ENGINEERED SAFETY SYSTEMS 


See also AIR CLEANING SYSTEMS 
CONTAINMENT SYSTEMS 
ECCS 
Collision protection of ships, 2 :35239 
ENGINEERED SAFETY SYSTEMS/FAULT TREE ANALYSIS 
—— of the PREP, KITT, and SAMPLE computer codes for 
e evaluation of the reliability characteristics of engineered 
systems, 2 :35217 (SRD-R-57) 
ENGINEERED SAFETY SYSTEMS/K CODES 
_—<— of the PREP, KITT, and SAMPLE computer codes for 
evaluation of the reliability characteristics of engineered 
2 :35217 (SRD-R-57) 


See UNITED KINGDOM 
ENHANCED RECOVERY/COST BENEFIT ANALYSIS 
National benefits/costs of enhanced oil recovery research. Final 
report, 2 :33833 (FE-2021-4) 
ENHANCED RECOVERY/RESEARCH PROGRAMS 
Management plan for enhanced oil recovery. Volume 1. Program 
2 :33828 (ERDA-77-15/ ) 
Managment plan for enhanced oil recovery. Volume 2. 
2 :33829 (ERDA-77-15/2(Vol. 2) 
Research and development in enhanced oil recovery. Final report: 
part 1 of 3, 2 :33830 (ERDA-77-20/1) 
Research and development in oil recovery. Final report, 
2 :33831 (ERDA-77-20/2) 
Research and development in enhanced oil recovery. Final report, 
2 :33832 (ERDA-77-20/3) 
Stimulation of oil and gas production, 2 :33834 (NP-21641) 
ENRICHED URANIUM/FINANCIAL DATA 
Uranium enrichment services activity. Financial statements for 
period ended September 30, 1976, 2 :34076 (ERDA-77-27) 
ENRICHMENT ( ‘OPIC) 
See ISOTOPE SEPARATION 
ENTITLEMENTS PROGRAM/ECONOMIC IMPACT 
Oil entitlements program and its effects on the domestic refining 
industry, 2 :35419 (P-5717) 
IMOLOGY 


Role of analytical chemistry in environmental ‘ee 2 :36150 
ENVIRONMENT/GOVERNMENT POLI 
ae of the fifth Pennsylvania environmental conference: 
energy, economy, and the environment, 2 :35335 
ENVIRONMENT/INFORMATION SYSTEMS 
Spatial data on energy, environmental, and socioeconomic themes 
at Oak Ridge National Laboratory, 2 :36098 (ORNL/TM-5746) 


/POLLUTION 
Summaries of ——- overnment environmental reports. Number 
47, 2 :36106 SUB/B-135-76/007) 
ENVIRONMENT/REGIONAL 
Spatial data on energy, environmental, and socioeconomic themes 
at Oak Ridge National Laboratory, 2 :36098 (ORNL/TM-5746) 
ENVIRONMENTAL ENGINEERING/INTERNATI ONAL 
COOPERATION 
Procedural aspects of environmental impact analysis in Japan: a 
roposal of legal policy, 2 :35343 
IRONMENTAL ENGINEERING/MEASURING 


INSTRUMENTS 
Instrumentation and procedures used in field validation test 
envint ram, 2 :35523 
IR ENGINEERING/RESEARCH 


buildings, 2 :35519 
ONMENTAL IMPACTS/DECISION MAKING 
Energy, environment, and incremental decision making (National 
co uences of state actions), 2 :35341 
ENVIRO IMENTAL IMPACTS/EVALUATION 
Procedural aspects ~ ne impact analysis in Japan: a 
roposal of le , 2 335343 
IRONMENTAL ’ACTS/INFORMATION 


Energy: who's what (List of 200 grou 
National Par! Recreation = 14 (NP-21719) 


ENVIRONMENTAL IMPACTS/REGULA 
Procedural aspects of environmental impact capi in Japan: a 
policy, 2 :35343 
IRONMENTAL IMPACTS/RESEARCH PROGRAMS 
to omy of changing 


proceedings. Final report, Apr 
1975-A 1976, 2 735540 (PB-236293) 
ENVIRONMENTAL IMPACTS/SIMULATION 


Operational gaming for energy policy analysis, 2 :35409 


ENVIRONME 


ETHYLENE/CHEMICAL REACTIONS 
ENVIRONMENTAL IMPACTS/SOCIO-ECONOMIC 
decision making (National 


REGULATIONS 
Status of SO2 re 
AL PR: 


coal users, 2 :33752 


ON AGENCY. 
of fifth annual s energy research and 
developm: 2 :35357 (EO-SP-7402 
ENVIRONMENTAL PROTECTION. GENCY/STANDARDS 
aa ~ acl of EPA SO: standards on the US coal industry, 


y* ENVIRONMENTAL PROTECTION AGENCY 
See ENERGY POLICY AND CONSERVATION ACT 
IRANE TRANSPORT 


Properties of rare-gas solids (Diffusion rate of xenon through 
ithelial tissue), 2 :36284 (COO-1574-47) 
EPOXIDES/FABRICATION 
Advanced processes selected resin 
matrix mate: shuttle engineering operations 
2 :35709 (N-76-23360) 
COMPOUNDS 


ARR VIRUS 
See ONCOGENIC VIRUSES 
rotor equilibria wave propagation c 
tically confined nonneutral plasmas, 2 Borel 


See also DISTILLATION EQUIPMENT 
DRILLING EQUIPMENT 
HYDRAULIC EQUIPMENT 

EQUIPMENT/NUCLEAR REACTION YIELD 
Influence of ar external ma ——— field on the neutronic yield in 
the plasma focus, 2 :3671 
ERBIUM BORIDES/SUPERCONDUCTIVITY 
Destruction of superconductivity at the onset of 
etic order in the compound ErRh,B,, 2 :35726 
ERB COMPOUNDS/CRYSTAL STRUCTURE 
structure of 2 :35703 
DIC 
— roach ulrim in infinite quantum systems, 2 :36669 
‘CELL MEMB 
of membrane elasticity, 2 :36286 
ERYTHROCYTES/ELECTRON MICROSCOPY 
——— associated with the human erythrocyte membrane: a 
electron microscope study, 2 :36281 
ERYTHRO IETIN/BIO ICAL EFFECTS 
Reduction of adventitial cell cover: an early direct effect of 
erythropoietin on bone marrow ultrastructure, 2 :36288 
Scanning electron microscopy of erythropoietin-stimulated bone 
marrow, 2 :36287 
ESCA METHOD 
See PHOTOELECTRON SPECTROSCOPY 
ESCHERICHIA COLI/BIOCHEMICAL REACTION KINETICS 
Endonuclease V of Escherichia coli, 2 :36243 
ESSEX I PROJECT ‘ 
Results of airblast and tem ure measurements, Project Essex I, 
Phase 3, 2 :36088 (SAND-76-0531) 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
ETA-958 RESONANCES/DECAY : 
Observation of the radiative decay eta’ yields wy in the reaction 
~ p yields 2 :36474 
Pyrolysis of a hydrogena iq — 
propylene, butadiene, and other chemicals from 
cracking), 2 :33667 


ETHAN IS 
Synthesis of light hydrocarbon gases from coal gas, 2 :33634 
ETHANEDIOL 
See GLYCOLS 
ETHANOL/PRODUCTION : 
Production of synthetic ethyl alcohol (Book in Russian), 2 :34239 
ETHINE 
See ACETYLENE 
ETHYL RADICALS/ELECTRON-MOLECULE COLLISIONS 
Dissociative excitation of molecules by electron impact, 2 :36459 
‘(CHEMICAL REACTION YIELD 


Pyrolysis of a hydrogenated coal liquid (Yields of oo 
other chemicals from 


Gas-phase ion chemistry of iron pentacarbonyl by ion cyclotron 
resonance spectroscopy. New insights into the properties and 


— 
State actions), 2 :35341 
ENVIRO) ‘AL PROTECTION AGENCY/POLLUTION 
See EPOXIDES 
See INSECTS 
ENVIRONMENT/CHEMICAL ANALYSIS 
cracking), 2 :33667 
ETHYLENE/CHEMICAL REACTIONS 


ETHYLENE/ENVIRONMENTAL EFFECTS 


Studies on circulation of pollutants in ecosystem of 
forestry, and fishery, and on living index of rene. 
Subtheme II. Tolerance limit of living index in environment of 
agriculture forestry, and fishers, and the utilization of living 
ile on land (Morning glory; prunus mume), 2 :36342 
ETHYLENE/HYDRATI 
Production of synthetic ethyl alcohol (Book in Russian), 2 :34239 
ETHYLENE/SYNTHESIS P 
Oxygenated hydrocarbobns from coal-based synthesis Bas in the 
context of the domestic petrochemical os fen 2 :33632 
ETHYLENE GLYCOL 
See GLYCOLS 
POL 


YMERS 
See POLYETHYLENES 
SULFONATE 
See EMS 


See ACETYLENE 
EUGLENA/BIOCHEMISTRY 
ee aminoacyl-tRNA synthetases of Euglena chloroplasts, 
EURODIF 
(International association to promote construction of a European 
gaseous diffusion plant.) 
Uranium enrichment by Eurodif and Coredif, 2 :34085 
EUROPE 
See also bELGIUM 
BULGARIA 
CZECHOSLOVAKIA 
FRANCE 
GERMAN DEMOCRATIC REPUBLIC 
GERMAN FEDERAL REPUBLIC 
ICELAND 
NETHERLANDS 
POLAND 
UNITED KINGDOM 
USSR 


EUROPE/AIR POLLUTION 
Control of sulfur dioxide emissions in Europe, 2 :36142 
EUROPE/COAL RESERVES 
Underground gasification of coal under high pressure, 2 :33642 
(ERDA-tr-234) 
EUROPE/ELECTRIC POWER 
Energy carriers within Europe: electricity and SNG, 2 :35396 
EUROPE/HIGH BTU GAS 
Energy carriers within Europe: electricity and SNG, 2 :35396 
EUROPE/IN-SITU GASIFICATION 
ba ren gasification of coal under high pressure, 2 :33642 
'A-tr-234) 
EUROPE/ISOTOPE SEPARATION PLANTS 
Enrichment plants. A survey of major new uranium enriching 
projects, 2 :34086 
and gas deposits in the northwest-European, oil-bearing 
province (Book in Russian), 2 :33816 
and gas deposits in the northwest-European, oil-bearing 
province (Book in Russian), 2 :33816 
EUROPE/SOLAR FLUX 
Radiation problems in Central E 2 :34371 
EUROP: COMMUNITIES/REA' R LICENSING 
Licensing procedure for the construction and operation of nuclear 
— within the EEC member states, 2 :34832 (EUR- 
EUTECTICS/DATA COMPILATION 
EUTECTIC DATA: safety, hazards, corrosion, melting — 
compositions, and bibliography, 2 :35297 (TID-27163-P1) 
EUTECTIC DATA: safety, hazards, corrosion, melting _ 


y, 
tions, and biblio hy, 2 :35298 (TID-27163- 
EVENEVEN NUCLEL/ ENERGY. 'Y-LEVEL TRANSITIONS 
"eee of 2* 2 levels in even-even nuclei with 60<A<150 
and 190<A<220, 2 :36603 
EVEN-EVEN NUCLEI/PAIRING INTERACTIONS 
Investigation of the angular-momentum dependence of the 
collective parameters for even-even deformed nuclei, 2 :36627 
EVEN-EVEN NUCLEI/PHASE TRANSFORMATIONS 
Phase transition in the rotational band of an excited state, 2 :36628 
EVEN-EVEN NUCLEI/ROTATIONAL STATES 
Investigation of the angular-momentum dependence of the 
collective parameters for even-even deformed nuclei, 2 :36627 
Phase transition in the rotational band of an excited state, 2 :36628 


EXCURSIONS 
and 


Fast Reactor Safety Research Program. 
September 1976 (LMFBR excursions, mel 
and fuel motion detection), 2352 2 (SA (SAND-76- 
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EXHAUST RECIRCULATION SYSTEMS/DESIGN 
Supercharged internal combustion engines (Patent), 2 :35618 
EXO ON DOSEMETERS/SENSITIVITY 
Cellulose acetobutyrate films and beryllium oxide discs for low- 
level radiation monitoring, 2 :36023 (ORNL/MIT-239) 
EXOTIC ATOMS 
See HADRONIC ATOMS 
EXPERIMENTAL REACTORS 
(For engineering testing of reactor nts such as: FUEL 
ELEMEN: TS. COOLING SYS etc.) 
See also DRAGON REACTOR 
JOYO REACTOR 
KIWI-TNT REACTOR 
SUBCRITICAL ASSEMBLIES 
TREAT REACTOR 
ZERO POWER REACTORS 
‘or contro! of experimental reactors 
35070 


See also CHEMICAL EXPLOSIVES 
NUCLEAR EXPLOSIVES 
EXPLOSIVES/DETONATIONS 
Predicting the time-to-explosion of multidimensional os 
wath sonsant heat Mx boundary condition 23408 (SAND- 


See SUBCRITICAL ASSEMBLIES 
EXTRACTION APPARATUSES/BIBLIOGRAPHIES 
Solvent extraction equipment evaluation study. Part 3. Summary, 
2 :35767 (BNWL-2186(Pt 3)) 
y. Part 1. Review of 


Solvent extraction equipment evaluation stud’ 
the literature, 2 :3 M6 (BNWL-2186(Pt.1)) 

EXTRACTION APPARATUSES/COMPARATIVE 

EVALUATIONS 


Solvent evaluation study. Part 2. Workshop 


(BNWL-2186(Pt.2)) 
EXTRACTION APP, APPARATUS ES/REVIEW: 


Ss 
Solven ui; os evaluation study. Part 3. Summary, 
2 ‘55767 (BNWL. (BNWL-2186(Pt 86(Pt.3)) 


See also RETINA 
EYES/PROTECTIVE CLOTHING 
Laser protective eyewear study, 2 :36362 (FDA-77-8002) 
EYES, [ATION PROTECTION 
Laser-protection an Interim report 
Feb H'974-Dec 1975, 2 :36358 (AD-A-027826) 


F 


FAILED ELEMENT DETECTION 
Process for detectin ting entrainment and the amount _ 
ina {Baten type reactors), 2 : 


Reactor Safety R ok July- 
September 1976 (LMFBR excursions, mel bed and 
Besa) behavior, and fuel motion detection), 2 (SAND-76. 


Method and apparatus for locating defective fuel rods in a reactor 
fuel assembly (Patent), 2 :34581 


Sodium engineering hnolo; 

1976 28 28149 (HED E-76-26) 
tec’ 

976 (LMFBR) 2 2 ‘34750 750 (HELL TME 76:27) 


(For lout only.) 
FALLOUT, iG METHODS 
SATFAL - the application of meteorological satellite data to 
nuclear fallout prediction, 2 :36091 ( A-025994) 
FALLOUT/RADIATION MONITORING 
“Tallow. A levels of radioactive air pollutants from industry and 
A progress report of radioecological investigations of 
airborne radioactivity in the Utah environment (1971 and first 
two months of 1972), 2 :36170 (UERL-1) 


of 
airborne in the Utah en 
sly 1, 1972-June 30, 1973 (July 1972 through June 1973) 2 
:36171 (UERL-2) 


—— levels of environmental radioactivity in Utah from 
ustry and fallout (July 1972 through June 1976), 2 :36172 
(UERL-3) 
FALLOUT SHEL 
Blast/fire interaction, blast translation, and toxic oy 
report, Jul 1975-Jun 1976, 2 :35856 (AD-A-031216) 


116S 
ETHYNE EXPLOSIVES 
Com) tive levels of environmental radioactivity in Utah from 
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FALLOUT SHELTERS/FIRES 

Blast/fire interaction, blast translation, and to ogee Final 

report, Jul 1975-Jun 1976, 2 :35856 (AB A 16) 
FALLOUT SHELTERS/SHIELDIN 
The effectiveness of soil as shielding for expedient fallout shelters. 
Final report, 17 Jun 1975-30 Apr 1976, 2 :36856 (AD-A-030944) 
FAR INFRARED RADIA TION/RADIATION DETECTION 
Composite semiconductor bolometers for the detection of far- 
tared radiation, 2 :36065 
FAST BREEDER BLANKET FACILITY 
See SUBCRITICAL ASSEMBLIES 
FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST REACTORS 
See also FBR TYPE REACTORS 
FFTF REACTOR 
GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
VIPER REACTOR 
FAST REACTORS/FUEL PINS 

Experimental loop for fast neutron fuels under normal, abnormal, 
yr it and emergency conditions, 2 :35148 (CEA-CONF- 

In pile device and numerical control equipment for fast neutron 
34739 
(CEA-CO 

CTORS/NEUTRON ABSORBERS 

Absorber materials for fast reactors, 2 34817 

FAST REACTORS/NEUTRON SPECTRA 
oa in research of reactor neutron 2 :34904 

FAST REACTORS/REACTOR LATTICE PARAMETERS 
Fission-product capture cross sections for a fast reactor, 2 :34801 

FAST CTORS/ REACTOR S 
oo and verification of fast reactor saf 


ety anal 
October 1, 1976 3 31, 


FATTY 
See CARBOX YLIC ACIDS 
FAULT TREE ANALYSIS/STANDARDIZATION 
Standardization guide for construction and use of MORT-type 
2 :35321 (ERDA-77-45/8) 
FAULT SYSTEMS 


See FAULT TREE ANALYSIS 
FBR TYPE REACTORS 

See also GCFR TYPE REACTORS 

LMFBR TYPE REACTORS 
tal determination of the local coolant flow 

in SNR cluster geometries with 2 Sais 

FBR TYPE REA IRS/FUEL 


/NUCLEAR FUELS 


TYPE esure measurments over UOs and (U,Pu)Os by 
apour pressure measurements over 
laser surface heatin; to 5,000 K, 2 :34820 
CTOR COMPONENTS 
tural design criteria for fast reactors, 2 :34814 
= TYPE REACTORS/REACTOR CORES 
eneous core for fast breeders, 2 :34811 
FBR E REACTORS/SOLID FUELS 
Uranium plutonium carbide sphere-pac fuei. An alternative fuel 
for the fast breeder reactor, 2 :34813 
Vv igid Us and (U,Pu)O: by 
apour pressure measurements over 
laser surface heating up to 5,000 K, 2 


AL 

See FAILED ELEMENT DETECTION 
FEDERAL REPUBLIC OF GERMANY 

See GERMAN FEDERAL REPUBLIC 
FEDERAL WATER POLLUTION CONTROL ACT 


Some effecting the in-situ leaching of 
2 (USGS-OFR-76-835) 
FERMI GAS/EQUATIONS OF STATE 


LEVEL 
Connection between the dispersion relation, surfaces of constant 
energy, and energy bands in solids, 2 :36656 


ONS 
See also BARYONS 
FERMIONS/BAG MODEL 
Thirrin te. 2 26507 
F Hooft-Polyakov monopole, 2 :36558 
ermions in of an ‘t 
FERRATES 


See IRON OXIDES 


High vane electron microscopy of defects in lithium ferrite 


1, 2 :35700 
/REDUCTION 


Reduction of mixed oxide 
nickel ferrite, 2 :35705 ( 


itive negative effects of ni on in 
the vicinity of a fertilizer facto :36341 
FESHBACH-PORTER-WEISSKOPF MODEL 
See OPTICAL MODELS 
FFTF REACTOR/DATA SYSTEMS 
acility, 2 :35120 
REACTO 


FFTF fuel bl testing, 2 :35119 
assembly no: e t 
(HEDL-TME-75-55) 


: nickel ferrite and alumina doped 
NF-760856-5) 


for en of fast reactor mixed 
34783 


Nondestructive examination of FFTF fuels and other core 
com its, 2 :35130 
Mixing requirements for the limiting fuel-coolant interactions in 
liquid metal fast breeder reactors, 2 :35154 (COO-2781-8TR) 
FFTF REACTOR/HEAT EXCHANGERS 
Inelastic behavior and strain tolerances of SS 304 and 316 
oo for LMFBR and FFTF, 2 :34763 (WARD-HT- 
FFTF REACTOR/REACTOR COMPONENTS 
Nondestructive examination of FFTF fuels and other core 
components, 2 


Sodium engineering and technical 
1976, 2 :34749 109 TME-76-26) 
Sodium and technology technical oe 
976, 2 :34750 (HEDL-T™. 627) 
R/REACTOR CORE DISRUPTION 
of on the rate of sodium 
condensation from a oes HCDA bubble. 2 : 2 :35161 
(HEDL-ANL/RAS-72-19) 
lects observed in the Stanford Research Institute scaled tests, 
2 :35155 (COO-2781-9TR) 
REACTOR/REACTOR 


SAFETY 
FSAR amendment | changes to chapters 7 and 8, 2 :35163 
(HEDL-TI-75002-1(Ammen. 1)) 
lement 1, 2 :35162 (HEDL-TI-75001-1) 


program. Volume 2. Post 
and inspection, 2 :35124 (LMEC_75- 
10(Vo! 
FIBERS/LIGHT SCATTERING 
Light scattering from micron-size fibers, 2 :36674 
OBLASTS, CLEAR RESONANCE 
Orientation and dynamics of phospholipid head groups in bilayers 
d from ** oa magnetic 


CUL 
Simple method for freeze-fracture of monolayer cultures, 2 :36223 
FIELD THEORIES 


See also QUANTUM FIELD THEORY 
FIELD THEORIES/SECOND-CLASS CURRENTS 
os treatment of second-class currents in field theory, 2 
136524 
reducibility of 


A criterion for 
:36671 


(SURFACE) 
See SURFACE FINISHING 
PREVENTION 


a relativistic wave equation, 2 


FIRES 
Fire in building 9201-5 machine shop (Oak Ridge Y-12 Plant 


1178 FIRES 
FERRITES/CRYSTAL STRUCTURE 
ee structure determination using electron microscopy, 2 
High voltage electron microscopy of defects in lithium ferrite 
2 :35700 
FE 
FERTILIZERS 
oxide fuel analytical ch 
FFTF REACTOR/FUEL PINS 
stribution 
Influence of production variations on the performance of fast 
breeder fuel rods, 2 :34803 
Water quality ement, 2 :36219 
FEEDWATER/ WATER CHEMISTRY 
Automatic chemical supervision of corrective treatment to 
feedwater and condensate of supercritical thermal — station 
__ units using ammonia and hydrazine, 2 : 9 
See CHARGES 
FELDSPARS/ROCK-FLUID INTERACTIONS 
= 


FIRES/ALARM SYSTEMS 
Ionization detector with improved radiation source (Patent; fire 
detection), 2 :36053 
FIRES/CONTROL 
wir ile fire abatement using flyash injection (5 refs.), 2 :33738 
ERC/SP-76/4) 
FISCHER ASSAY/DATA ANALYSIS 
cet . : a method for interpretation of Fischer 
ta, 
FISCHER ASSA Y/EFFICIENCY 
Fischer a method (Suggestions for improving 


results), 2 
IPSCH SYNTHESIS/CATALYSTS 
ynthesis t hy: om 
FISCHER-TROPSCH DYNAMICS 
Thermodynamic simultaneous equilibria during Fischer-Tropsch 
synthesis, 2 :33665 


CULTURE 
See AQUACULTURE 


See also TROUT 
FISHES/IMPINGEMENT 
Model for predicting fish impingement at cooling water intakes, 2 
34501 (ANL/AA-8) 
FISHES/NUTRITION 
Microcosm trophic structure. Trophic modifications 
planktivorous fish in aquatic microcosms (Gambusia affinis), 2 
P6195 (LBL-5978) 
SHES/TEMPERATURE EFFECTS 
Mortality and 1 gene in heated seawater of group I sole ~y 
solea L.) and a cross of plaice (Pleuronectes platessa pean 
flounder (Platichthys flesus L.) (Aquarium study), 2 : 


(Materials containing nuclides of undergoing fission by 
interaction with slow neutrons. 
FISSILE MATERIALS/CRITICALITY 


Solution of criticality problems by Monte Carlo methods, 2 :35858 
FISSILE MATERIALS/MA TERIAL BALANCE 
System for the balancing of fissile materials in pebble-bed HTR 
reactors, 2 :34707 
FISSION/FISSION BARRIER 
Consistent two-center model, 2 :36643 
FISSION/STRUTINSKY THEORY 
Consistent two-center model, 2 :36643 
FISSION /LOGARITHMIC RA 
Radiation flux measuring device (Patent), 2 :36037 
FISSION FRAGMENTS/ANGULAR DISTRIBUTION 
Angular distributions of photofission fragments of 7** U in the 
region of the isomer shelf, 2 :36621 
FISSION FRAGMENTS/ENERGY YIELD 
Construction of eee fission oad, for laser excitation, 2 :35922 


FISSION FRAGMENTS/POSITRO 
Search for positron activity of eth - fragments, 2 :36625 
FISSION ONS/SCATTERING 


High altitude atmospheric radiation transport calculations. Final 
report, 2 :36646 (AD-A-030817) 
FISSION PRODUCT RELEASE 
New fission gas release model on a physical basis, 2 :34921 
Tritium distribution in a nuclear process heat plant with a HTR- 
reactor, 2 :34703 
FISSION PRODUCTS/ADSORPTION 
Permeation of inert fission gases in Zircaloy-2 fuel cladding, 2 


:35060 
FISSION PRODUCTS/CORROSIVE EFFECTS 
Recent advances in the delineation of the mechanism of fission- 
product-induced intergranular attack in Type-316 stainless steel 
cladding (LMFBR), 2 :34748 (GEAP-141 
FISSION PRODUCTS/DECAY 
235 a roduct decay heat from 1 to 100,000 seconds. Final 
:36607 (PB-255745) 
FissiON PRODUCTS/ISOMERIC NUCLEL 
ution of in ent juct to isomeric 
states, 2 :36619 (LA-6595-MS) 
FISSIONABLE MATERIALS 
(Materials containing nuclides capable of undergoing fission by any 


process.) 

See also FISSILE MATERIALS 

FISSIONABLE MATERIALS/THEFT 
Nuclear theft: real and imagined dangers, 2 :34174 (AD-A-028855) 

FISSIONABLE MA MANAGEMENT 


See NUCLEAR MA TERIALS © MANAGEMENT 


FLAMES 
Study on opposed uniform 
y on gaseous jet ina 
. Some experimental considerations 


airstream. III on relations 
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between a flame and a flow pattern, and temperature 
distributions, 2 :35812 
MODELS 
Study on opposed us jet flames stabilized in a 
lopment isothermal opposed jets, 135810 


airstream. II. Mixing characteristics of opposed et 2 :35811 
FLAMES/OSCILLATIONS 
Ex ental investigation of the effect of a longitudinal electrical 
flame ina — semiopen 2 :35809 


flare boom design bie platform, 2 :34005 
FLAMES/SAMPLING 
Direct sampling and characterization of gaseous 
responsible for fireside corrosion in fossil fuel- systems. 
Second quarterly progress report, July 1-September 31, 1976, 2 
:33801 -2288-8 
FLAMES/STABILITY 
Study on the stability of diffusion flame anchored at the i 
tability model of the flame, 2 :35813 
beha vessel flanges 
‘ormation vior 0! e, high-pressure 
(PWR), 2 :34607 (INIS-mf- ai 
FLANGES/STRESSES 
Stress in tankers cast iron manifold flanges, 2 :33956 
ncept ign of commeri net 
and Niland, California. Part I. 
Conceptual deign of commercial 50 MWe(net) pPueed 
plants at Heber and Niland, California. Part II. Niland (Multi- 
e flash/binary process), 2 :34436 (SAN-1124-1) 
of comme: net, 
leber, 2 : 
Conceptual deign of commercial 50 MWe(net) Pa 
plants at Heber and Niland, California. Part II. Niland (Multi- 
e flash/binary process), 2 :34436 (SAN-1124-1) 


See CASKS 
FLAT PLATE COLLECTORS 
Panel ee small systems with vacuum evaporation for 
sun energy, 2 :34370 
FLAT PLATE COLLECTOR /BIBLIOGRAPHIES 
Flat plate solar collectors and their application dwelings. (Low 
temperature conversion of solar energy), 2 "34399 1129) 
FLAT PLATE COLLECTORS/COST 
Heating ventilation make-up air. Sheets of Ley bubbles, similar 
ay a. put to a new use, 2 :34380 
In panel (Patent), 2 :34409 
verted open c! solar heat collector ; 
Solar energy collector (Patent), 2 :34423 
Solar heat holder (Patent), 2 :34408 
Solar heat collector 1 (Patent), 2 :34410 
Solar heat collector (Patent), 2 :34411 
Solar heat collector unit (Patent), 2 :34412 
Solar construction (Patent), 2 :34417 
FLAT PLATE COLLECTORS/PERFORMANCE 
= [— of a distributed flow water-cooled solar 


FLAT PLATE GOLLECTORS/REVIEWS 


Flat plate solar collectors and their application to 
FLOW (FLUID) 
See FLUID FLOW 
FLOWMETERS/DESIGN 


Ionization flow detector (Patent; with internal ion source for 
gas flow rate), 2 :36051 
WMETERS/FEASIB ILITY STUDIES 
:33785 (ANL-CT-77-1) 
FLUE GAS/ABSORPTION 


calcium ium compounds, 2 :36 


wer (Patent), 2 : 
FLUE GAS/DENITRIFICATION 
combustion. report, 


FIRES/ALARM SYSTEMS 118S Po 
Method for the adsorptive removal of sulfur oxides from waste 
2 :36149 
FLUE GAS/CLEANING 
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FLUE GAS/DESULFURIZATION 
Acceleration of the bonding of sulphur Sule and trioxide with 
calcium and magnesium compounds, 2 
aye gas desulfurization by fly ash italy 2 :33722 (MERC/ 
Flue Se First operational 
me 
Method for the desulfurization of the flue gases from fluidized bed 
enerative si system t 
S recovery from flue gas poor in i a LUCAS 
method, 33743 
Supportive tee? in fluidized-bed 
uly- 1976, (ANL -1017) 
fe and for of 
tus for cleaning stac! same 
FLUE GAS/PURIFI 
Vole: Number 1, 1975, 2 :36132 (PB- 
FLUE GAS/SCRUBBING 
Boiler flue gas desulfurization by fly ash alkali, 2 :33722 (MERC/ 


neh tea and disposal eval 2 
aste characterization uation, 
(MERE /SP- 76/4 
FLUE GAS/W 
Waste heat moe on (Patent), 2 :34437 
FLOW 


See also CRITICAL FLOW 
TURBULENT FLOW 
FLUID FLOW/MATHEMATICAL MODELS 
Se ee gases and liquids flowing through piping, 2 
FLUID INJECTION 
See also WATERFLOODING 
rological environmen fects 
roduction: Phas ba r 2 :34427 (SSS-R-75-2733) 
Method of math np viscous <i from tar sand (Patent), 2 


34022 
FLUID POISON CONTROL 
Method for determining the change of boron concen 
necessary to obtain the delayed critical state, 2 S078 
FLUIDIZED-BED COMBUSTION 
Decomposition of calcium sulfate: a review of the literature (62 
refs), 2 :35769 (ANL-76-122 
FLUIDIZED-BED COMBUSTION/AIR POLLUTION 


ABATEMENT 
Method for the desulfurization of the flue gases from fluidized bed 
firings, 2 :33745 
BED COMBUSTORS/ENVIRONMENTAL 
EFFECTS 
Application of fluidized-bed 


to industrial boilers, 2 
:33800 (EPA-600/7-77-011) 
FLUIDIZED-BED COMBUSTORS/MAINTENANCE 
lication of fluidized-bed technology to industrial boilers, 2 
:33800 (EPA-600/7-77-011) 
FLUIDIZED-BED 
ee studies in fluidized-bed ly report, 
-September 1976, 2 :33799 (ANLTES-CE -1017) 


See also BODY FLUIDS 
GASES 


GEOTHERMAL FLUIDS 
LIQUIDS 


FLUIDS. 
Fluid leak-off under d and static conditions the 
same equipment, 2 : 

FLUO CE/MEASURING METHODS 
Emission and po! tion spectrometer for biophysical 


2 35763 235763 


OSCOPY/SAMPLE 
Microfluorometric ae of cellular DNA follo 
incorporation of bromodeox (CHO 36241 
FLUORIDES/PHYSICAL RADIATION EFFECTS 


Laser-induced e as a function of dielectric ies at 1.06 
micrometers. Fi rt, 2 :35731 (AD-A-028490) 
IRIMETERS, UT SYSTEMS 
Automatic ranging circuit for a digital panel meter 
readout of fluorimeter for trace uranium 2 
FLUORINATED ALIPHATIC HYDROCARBO 
REACTIONS 
pentacarbonyl by ion cyclotron 


New ins ts into the and 
transition metal 


plexes in the of 


complicating solva solvation tion phenomena 


HYDROXYLATION 
toluene by peroxydisulfate, 2 


y report, 


FLY ASH/SINTERING 


FLUORINE/ION-ATOM COLLISIONS 
Reactions of ions with atomic and molecular free radicals. 
$ report, May 1, 1976-April 30, 1977 (0.002 to 20 eV, 
), 2 36454 (COO-2640-2) 
S/ELASTIC SCATTERING 
j dependence of the (**F, '*O) reaction and spin-orbit forces in the 
heav tical potential, 2 :36594 
FLUORI IONS/FUSION REACTIONS 
Fusion md nn systematics: ible shell effects in reaction 
mechanisms, 2 :36586 (CONF-7609107-1) 
FLUORINE 19 REACTIONS/STRIPPING 
j dependence of the ('*F, '®O) reaction and spin-orbit forces in the 
heavy-ion optical potential, 2 :36594 
FLUORINE IONS/ION-ATOM COLLISIONS 
X-ray cross sections in helium for electron capture to excited 
states by bare nuclei with 5 < or = Z; < or = 9, 2 :36463 
FLY ASH/BIBLIOGRAPHIES 
Fly ash (citations from the ntis data base). Report for 1964-Aug 
6, 2 :33740 (NTIS/PS-76/071 
Fly ash. Volume 1. 1970-1974 (citations from the INTIS PS? 
a Data Base). Report for 1970-74, 2 :33741 S/PS-76/ 


) 
Fly ash. Volume 2. eS 1976 (citations from the 
Base). Report for 1975-Jul 76, 2 :33742 


3 Index Data 
S/PS-76/0719) 
FLY ASH/BIOLOGICAL 
Analysis of plant growth in fly ash amended soils (15 refs.), 2 
:33736 (MERC/SP-76/4) 
Growth of plants in fly ash amended soils (12 refs.), 2 :33737 
(MERC/SP-76/4) 
FLY ASH/CHEMICAL ANALYSIS 
Fly ash utilization and research in Australia (6 refs.), 2 :33733 
(MERC/SP-76/4) 
FLY ASH/CHEMICAL COMPOSITION 
Achievements in the utilization of fly ash in Hungary (6 refs.), 2 
:33696 (MERC/SP-76/4) 
Lime-sinter opt nye for production of alumina from fly ash (13 
refs.), 2 :33721 (MERC/SP-76/4) 
— 7 ash: a new mineral resource, 2 :33702 (MERC/SP- 
FLY ASH/CHEMICAL PROPERTIES 
Growth of plants in fly ash amended soils (12 refs.), 2 :33737 
(MERC/SP-76/4) 
wer fly ash concretes: not compare them (8 refs.), 2 :33729 
(MERC/SP-76/4) 
Lignite production and utilization, 2 :33695 (MERC/SP-76/4) 
FLY ASH/COMPACTING 
Environmental aspects of compacted mixtures of fly ash and 
wastewater sludge (28 refs.), 2 :33719 (MERC/SP-76/4) 
Fly ash for construction of highway embankments, 2 :33709 
(MERC/SP-76/4) 
— a land development concept, 2 :33713 (MERC/ 
P-76/4 
Performance record of fly ash as a construction material (7 refs.), 
2 :33711 (MERC/SP-76/4) 
FLY ASH/HARDENING 
Performance record of fly ash as a construction material (7 refs.), 
2 :33711 (MERC/SP-76/4) 
Soil stabilization using a western coal high calcium fly ash (17 
refs.), 2 :33700 (MERC/SP-76/4) 
FLY ASH/INJECTION 
Refuse pile fire abatement using flyash injection (5 refs.), 2 :33738 


NGS 
Ash utilization, 2 :33691 (MERC/SP-76/4) 
FLY ASH/MIXING HEAT 
Soil stabilization using a western coal high 
refs.), 2 :33700 (MERC/SP-76/4) 
FLY ASH/PARTICLE SIZE 
Limitations to fly ash use in blended cements (23 refs.), 2 :33726 
(MERC/SP-76/4) 
FLY ASH/PHYSICAL PROPERTIES 
Achievements in the utilization of fly ash in Hungary (6 refs.), 2 
:33696 (MERC/SP-76/4) 
Cenospheres from dry fly ash, 2 :33718 (MERC/SP-76/4 
Growth of plants in fly ash amended soils (12 refs.), 2 :33737 
(MERC/SP-76/4) 
Let's design fly ash concretes: not compare them (8 refs.), 2 :33729 
(MER /SP.16/4) 
Lignite production and nant ean, 2 :33695 (MERC/SP-76/4) 
Poz-O-Blend: the second generation of Poz-O-Pac, 2 :33708 
(MERC/SP-76/4) 
spl ay for production of alumina from fly ash (13 
2 :33721 35721 (MERC/SP-16/4) 


itweight production and utilization from fly ash in 
Ligh weigh Prod 2 :33703 (MERC/SP-76/4) 


calcium fly ash (17 


1198 : 
(MERC/SP-76/4) 
ON 
FL INS/ 


FLY ASH/USES 


FLY ASH/USES 
Achievements in the utilization 
133696 (MERC/SP-76/4) 
desulfurization 


of fly ash in Hungary (6 refs.), 2 
Boiler flue by fly ash alkali, 2 :33722 (MERC/ 


Commun poodnoet from industrial waste materials, 2 :33690 
/SP-76/4) 
ressive strength of fly ash cement grouting mix, 2 :33731 
Development of fly ash as a Pozzolan for economic concrete (5 
refs.), 2 :33728 (MERC/SP-16/4) 
. . Ae of fly ash into ferro-silicon, 2 :33707 (MERC/SP- 
England overview, 2 :33693 par cia 
Fly ash as construction material for water retaining structures, 2 
%3716 
Fly ash MERC commercial office buildings, 2 :33725 


"i Bre tion: a land development concept, 2 :33713 (MERC/ 
ash utilization and research in Australia (6 refs.), 2 :33733 
Flyash for structural concrete in aggressive environments (8 refs.), 
(MERC/SP-76/4) 
portunity for fly ash utilization in cement production, 2 
TERC/ P-76/4) 
Guide for the design and , ES of cement-stabilized fly ash 
vements (18 refs.), 2 :33701 (MERC/SP-76/4) 
fly ash demonstration pr: of mass 
utilization (4 refs.), 2 :33735 (MER RC/SP-76/4) 
underground cut-off (9 refs.), 2 :33723 (MERC/SP-76/ 


K-Krete, Inc. , 2 :33720 (MERC/SP-76/4) 
Landforms from y ash, 2 :33710 
Lightweight ge ee te production and utilization from fly ash in 
from sintered ash, 2 :33704 (MERC/SP- 
Lignite production and utilization, 2 :33695 (MERC/SP-76/4) 
Lime fly-ash soil stabilization, 2 :33714 (MERC/SP-76/4) 
Limitations to fly ash use in blended cements (23 refs.), 2 :33726 


(MERC/SP-76/4 
4 utilizing power plant ash, 2 :33712 (MERC/ 


Low cost pavements 
SP-76/4 
Mineral lular concrete from fly ash (10 refs.), 2 


extraction and cell: 
:33717 (MERC/SP-76/4) 
New Trief cement process, 2 :33732 
ON of ash production and 


in Virginia soils resul from the additions of 
MER 


Wes roe of fly ash (18 refs.), 2 :337. C/SP-76/4) 
Power a ash: a new resource, 2 :33702 (MERC/SP- 
Production of forty brick using selected 

flyashes, 2 :33705 3705 
stabilization usin calcium fly ash (17 


refs.), 2 :33700 (MERC/SP-16/4)_ 


Toren La wae waste sulfate in road construction, 2 :33697 
My and their effect on 


admixtures 
mixed concrete (8 refs.), 2 :33724 

Utilization of lignite fly ash from the 600 MW 

Power Station, 2 33106 (MERC/SP-76/4) 
FLY ASH/WASTE DISPOSAL 

Fly — a land development concept, 2 :33713 (MERC/ 

Landforms from fly se 2 :33710 (MERC/SP-76/4) 

ee aggregate from sintered ash, 2 :33704 (MERC/SP- 

Utility ash : State of the art, 2 :33715 C/SP-76/4) 

Utilization of lignite fly ash from the 600 i Thermal 
Power a, 2 :33706 (MERC/SP-76/4) 

Design and te f fl citations from the NTIS 

lications 
Data Base). Report for 1964-Aug (lla (114 2 :35294 
(NTIS/PS-76/ 

Design and of (citations from the 
ihasineostan Index Data Base). eres) for 1970-Aug 76 (123 
citations), 2 :35295 (NTIS/PS-7 

FLYWHEELS/DESIGN 
and Base) Report f from the NTIS 
Nal 1964-Aug 7 ae citations), 2 :35294 
(NTIS/PS7 6/ 


and caked of flywheels (citations 


citations from the 
Engineering Index Data Base rt for 1970-Aug 76 (123 


"Design and pet citations from the NTIS 
aera Aug 76 (114 citations), 2 :35294 


ERA Vol. 2, No. 14 


Design and coaieations of of Bey ne (citations from the 
Engineering Index 168168) 1970-Aug 76 (123 
citations), 2 :35295 INTIS/PS76 

FOILS/MI 

Microc analysis of thin metal foils, 2 :35753 


f thei algal food 
composition of two 


ad he U.S. agriculture in the U.S. balance of trade. 
od world food-population problem, 2 :35333 (UCID- 


FOOD INDUSTRY/ENERGY CONSERVATION 
Energy conservation pro; at Ralston Purina, 2 :35382 
Ener; ement in the food store, 2 :35384 

FOOD Y/MANAGEMENT 
in the food store, 2 :35384 


effects in soil and on forest 


and pattern, 2 :36176 (EDFB/IBP- 


16/ 
FOREST stern ta biomass, prod and efficiency of energy 
v uction, 
= in some northern Wisconsin forest ecosystems, 2 
FORESTS/REGIONAL ANALYSIS 


Storage and retrieval of county-level tree species join’ 
matrices from continuous forest inventory data, 2 08 
(EDFB/IBP-75/13) 
FORESTS/TOPOLOGiCAL MAPP’ 
— analysis of vegetation 2 :36176 (EDFB/IBP- 


IEHYDE/ENERGY LEVELS 
Calculated linewidths of H2CO, 2 :35758 (IS- 


4081) 
FORMALDEHYDE/ISOTOPE ENRICHED MATERIALS 
"ser induced -17, oxygen-18, carbon-13, and 
deuterium by ion | uced formaldehyde 


ho! 
FO! ION WATER 
See INTERSTITIAL WATER 
FORMED COKE PROCESSES 
Ways of laboratory evaluating formed fuels and intermediate 
Bn for their manufacture, 2 :33686 
FORMOSA 


See TAIWAN 
FORSMARK-1 REACTOR/CONSTRUCTION 
Forsmark power station, 2 :34580 
FO) -2 REACTOR/CONSTRUCTION 
Forsmark power station, 2 :34580 
FO) -3 REACTOR/CONSTRUCTION 
Forsmark power station, 2 :34580 


FOSSIL FUELS/ORIGIN 
Fossil organogenic accumulations, reefs, methods 
oil ing-ability (Book in Russian), 2 :33812 
FOSSIL Te ELS/RESEARCH PROGRAMS 


echnologies for the West: the fossil option. W 
in San Francisco, California, 21 September 1976, 2 354 


of study, and 


FOSSIL- 
610 MW block of NWK at Wilheimshaven, 2 :34482 
FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 


Status of SO, aye users, 2 :33752 
FOSSIL-FUEL POWER AIR POLLUTION 
CONTROL 
Air conservation. Volume 9, Number 1, 1975, 2 :36132 (PB- 
257558) 


1208 
See also MILK 
FOOD/ENERGY CONSUMPTION 
vegetati 
FOREST 
Theo: 
FORT ST. REACTOR 
See VRAIN REACTOR 
FOSSIL FUELS 
See also COAL 
GASOLINE 
KEROSENE 
NATURAL GAS 
PEAT 
PETROLEUM 
SYNTHETIC FUELS 
materials, and utili 
power, ials, equi t utilities required to operate 
and maintain _ facilities. Final report Oct 1974-Mar 1975, 
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FOSSIL-FUEL POWER PLANTS/ASHES 


i separators in the steam-water 
system of the TGMP-314A boiler, 2 :34491 
FOSSIL-FUEL POWER PLANTS/COMPARATIVE 
EVALUATIONS 
Economics of nuclear power plant siting in the California Coastal 
Zone, 2 :35367 
FOSSIL-FUEL POWER PLANTS/CONTROL SYSTEMS 
engineering combined gas turbine/steam 
turbine units. over tallies to 


2 :34486 

FOSSIL-FUEL POWER PLANTS/COST 

Analysis of projected vs. actual costs for nuclear and coal-fired 
er plants, 2 :35438 (FE-2453-2) 
Coal-fir wer plant capital cost estimates. Final report, 2 
:35456 (EPRI-AF-342) 

FOSSIL-FUEL POWER PLANTS/COST BENEFIT ANALYSIS 

Effect of inflation on the choice between hydro and thermal 


wer, 2 :34252 
bee reduce peak electrical demand in South Louisiana, 2 


FOSSIL-FUEL POWER PLANTS/DESIGN 
Energy Conversion Alternatives Study (ECAS Aan 
Phase 1. Vol. XI: advanced steam systems. 
:34475 (N-76-23702) 
FOSSIL-FUEL POWER PLANTS/ECONOMICS 
Analyses of power station economy, 2 :34852 (INIS-mf- Ae 
Economic assessment of nuclear and fossil-fired op ve 
for DOD installations. Final report (50 to 200 (e)), 2 :34860 
AD-A-029407) 
fect of inflation on the choice between hydro and thermal 
power, 2 :34252 
Conversion Alternatives Study aay Westinghouse 
Phase 1. Vol. XI: advanced steam systems. rh 
:34475 (N-76-23702) 
Conversion Alternatives Study oe, Ww 
Vol. and summary and 
rt, 2 :34496 (N-76-23692) 
system: an ex ante 


for air pollution control (citations from 
)) for 1964-Sep 76 (142 citations), 2 
34504 (NTIS/PS- 76/0750)" 

Electrostatic precipitators. Volume 1. 1970-1974 (citations from 
the Engineering Index Data Base). for 1970-74 (189 
citations), 2 :34505 (NTIS/PS-76/075 

Electrostatic precipitators. Volume 2. 197 1976 
(citations from the Engineering Index Data ies) for 

76 ), 2 :34506 (NTIS/PS-7 

LANTS/ENVIRONMENT. 


Development of a unified 
impact ( Environmen’ 


development concept, 2 :33713 (MERC/ 

-76/4 

FOSSIL-FUEL POWER PLANTS/FUEL FEEDING SYSTEMS 
of the air screw and chamber pumps in a system for air 


IL-FUEL POWER PLANTS/PRECIPITATION 


Foecigination ing of fossil-fuel effluents. Final report 24 
avenging of ef 


FUEL CANS/CORROSION 


FOSSIL-FUEL POWER PLANTS/RANKINE CYCLE 
Coal-fired alkali metal power system design study. Technical 
rt, October 1, 1976-December 31, 1976, 2 35502 


PLANTS/REACTOR OPERATION 
iti thermal power 


ash 2 :34508 
FOSSIL-FUEL WER PLANTS 
Coal or aatee the unintended consequences of 
(Accounting for costs), 2 :35336 
IL-FUEL POWER PLANTS/WASTE DISPOSAL 
wer plant aggregate in asphaltic concrete, 2 :33699 


: state of the art, 2 :33715 (MERC/SP-76/4) 
VINSTALLATI TION 
tted piles, 35976 
offshore 


Pullout tests of piles in sand, 2 :3597 

Pullout tests of grouted piles in sti cla , 2 :35975 
FOUNDATIONS/RESPONSE FUN INS 

Dynamic analysis of risers and caissons by the element method, 2 


:33848 

FOUNDATIONS/STRESS ANALYSIS 

Hydrodynamic forces on pe of cylinders, 2 :35985 

= wave force analysis of perforated marine structures, 2 
FOUNDATIONS/WAVE FORCES 

- wave force analysis of perforated marine structures, 2 
ond f with half-off-shell 2 :36575 

lour-body equations wi input, 2 : 

FRACTURES/AZIMUTH 

or tare penetrating fractures in the Wattenberg field, 2 


FRACTURES/ORIENTATION 
ation in layered formations, 2 :36382 
FRAGMENTATION, TICAL MODELS 
Acoustic cavitation asa mechanism of MER) 2 31 
molten droplets in in cool liquids (LM 
2781-6TR) 
FRAGMENTATION/PARTICLE 
Prediction of minimum UO, rnd size based on 
initiated fracture model (LMFBR), 2 :35152 (COO 2781-4 TR) 
iCLEAR POWER PLANTS 


Louisiana, 2 :35978 


2 


French nuclear program, 2 :34855 
Nuclear power plant and environment, 2 :35102 
FRANC LAR 
What news does one find under the sun in France, 2 :34254 
FRESH WATER/OSMOSIS 
power: osmotic work; ener; roduction from osmosis of 
fresh systems, :35470 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FRICKE DOSEMETERS 
See CHEMICAL DOSEMETERS 
FTR REACTOR 
See FFTF REACTOR 
FUEL ASSEMBLIES 
See also FUEL ELEMENT CLUSTERS 
FUEL ASSEMBLIES/CRITICAL HEAT FLUX 
Critical heat tests with vertical of 
water in a 20-rod bundle of 0.695-inch diameter rods (LWBR), 2 
:34761 (WAPD-TM-1155) 
FUEL ASSEMBLIES/DESIGN 
BWR/4 and BWR/5 fuel design. Amendment 1, 2 :34568 (NEDO- 


ASSEM 
FUEL ASSEMBLIES/FASTENERS 
Resilient tension device in nuclear reactors (Patent), 2 :35061 
FUEL ASSEMBLIES/PRESSURE DROP 
Critical heat flux and pressure drop tests with vertical 
water in a 20-rod bundle of 0.695-inch diameter rods wan 2 
:34761 (WAPD-TM-1155) 
FUEL ASSEMBLIES/QUALITY ASSURANCE 
Use of the statistical methods of variance analysis in the 
of the suppliers of nuclear fuel components, 2 


:35046 
FUEL ASSEMBLIES/SPACERS 
= (Patent), 2 :35054 


B 
See FUEL ELEMENT CLUSTERS 
FUEL CANS/CORROSION 
Corrosion of Zircaloy in water reactors, 2 :34599 ; 
Corrosion resistance of Zircaloy in KWU power reactors, 2 :34600 
Recent advances in the delineation of the mechanism of fission- 
product-induced intergranular attack in Type-316 stainless steel 
cladding (LMFBR), 2 (GEAP-141 


1218S 
Fractionation of ash-slag materials by gate density, 2 :34508 
FOSSIL-FUEL POWER PLANTS/BOILERS 
fe) results. 
(INIS-mf-3 
Utility ash disp 
FOUNDATIO 
Offshore tests 
Underwater pi 
FOUNDATION 
PRECIPITATORS 
EFFECTS 
Coal-fired power plant capital cost estimates. Final report, 2 
35456 (EPRI-AF-342) 
Nitric oxide emissions from power station operation, 2 :36165 
Regional air quality assessment for probable near-term coal-related 
a development in the northwest (19 refs.), 2 :33747 
(BNWL-2084( Rap-9) 
FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL 
IMPACTS 
parent for the assessment of 
impact of chemical, 
effluents from power plants), 
2 :36206 (ORNL/NUREG/TM-89 
PLANTS/LAWS 
as oe law. Act amending the Third Electricity 
ion Act, 2 :35458 
FOSSIL-FUEL POWER PLANTS/MATERIALS 


FUEL CANS/DECONTAMINATION 


FUEL CANS/DECONTAMINATION 
Nuclear waste management and (BN 
report, 2 :34125 me 
FUEL CANS/DEFO: 
Interim r aciacaae ling used for DSTRESS 
(LMFBR), 2 :34751 modeling sed 
Investigations on the mechanical behavior of Zircaloy-4-c 
material at high temperatures, 2 :35036 (KFK-2262 
t-Water-Reactor Safety Research Program: quarterly report, 
uly-September 1976, 2 :35143 (ANL-76-121) 
FUEL CANS/EDDY CURRENT TESTING ; 
Checking the soundness of cladding tubes without rotation, 2 


:35050 
FUEL CANS/FISSION PRODUCTS 


FUEL CANS/MATERIALS TESTING 
Facility for in-reactor creep testing of fuel cladding, 2 :35116 
(AECL-5525) 
FUEL CANS/PERFORMANCE 
Behavior of zircaloy fuel cladding tubes, 2 :34618 
FUEL CANS/QUALITY ASSURANCE 
KWU fuel cladding technology and quality assurance (BWR; 
PWR), 2 :34575 
FUEL CANS/RESEARCH PROGRAMS 
Status of Zircaloy deformation and oxidation research at Oak 
oe Laboratory (BWR; PWR), 2 :34559 (CONF- 
FUEL CANS/RUPTURES 
Studies on high temperature steam oxidation of Zircaloy-4- 
cladding tubes, 2 :35188 (KPK.2262) 
FUEL CANS/STRESS: 
Interim report on analyti used for DSTRESS 
(LMFBR), 2 :34751 (HEDL- 76-95) 
FUEL CANS/SWELLING 
New model to describe the swelling of Zircaloy fuel cans during 
hypothetical LOCA (PWR and BWR), 2 :35265 
Out-of-pile experiments on the swelling of Zircaloy fuel cans 
during the refilling and flooding phase of a LOCA (PWR and 
BWR), 2 :35266 
FUEL CANS/ULTRASONIC TESTING 
—- the soundness of cladding tubes without rotation, 2 
:350: 


Experience with a new ultrasonic inspection system for non- 
destructive examination of canning tubes (Zircaloy fuel cans for 
BWR and PWR), 2 :34577 

FUEL CELL POWER PLANTS/COMPRESSORS 

Pressurized fuel cell power plant (Patent; air turbocompressor 

powered by waste gases), 2 :35490 
FUEL CELL POWER PLANTS/DESIGN 

Pressurized fuel cell power oni a air turbocompressor 
powered by waste gases), 2 :3 

Pressurized fuel cell power plant ~ air compressor powered 
by effluent gases), 2 :35492 

FUEL CELL POWER PLANTS/ECONOMICS 

Energy Conversion Alternatives Study (ECAS), — 
Phase 1. Vol. I; introduction and summary and 
assumptions. Final report, 2 :34496 (N-76-23692) 

FUEL CELL POWER PLANTS/FEASIBILITY STUDIES 
Energy Conversion Alternatives Study (ECAS), Westinghouse 
Phase 1. Vol. X11: fuel cells. Final report (Phosphoric acid, 

potassium hydroxide, molten carbonate, and stabilized zirconia 
electrolytes are compared), 2 :35487 (N-76-23703) 
FUEL CELL POWER PLANTS/MATERIALS 

Energy Conversion Alternatives Study age Westinghouse 
Phase 1. Vol. II: materials consideration. Final report, 2 :34472 
(N-76-23693) 

CELLS 


See also ACID ELECTROLYTE FUEL CELLS 
COAL FUEL CELLS 
HYDRAZINE FUEL CELLS 
HYDROGEN FUEL CELLS 
FUEL CELLS/CATALYSTS 
Carbon oxidation catalyst mechanism study for fuel cells. Final 
report Oct 74-Jin 75, 2 :35495 (PB.256430) 
FUEL CELLS/FUEL FEEDING SYSTEMS 
Method for feeding reactant gas to fuel cells in a stack and 
apparatus therefor (Patent) 2 2 :35496 
FUEL CELLS/MATRIX MATERIALS 
— for fuel cells (Patent; electrolyte carrier), 2 
Screen printing fuel cell electrolyte matrices using polyethylene 
pe dg as thet inking vehicle (Patent), 2 :35498 
Screen printing fuel cell electrolyte matrices (Patent), 2 :35497 
FUEL CHANNELS/GAS FLOW 
Heat transfer calculation for a turbulent gas flow in cylindrical 


FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL CYCLE 
See also FUEL MANAGEMENT 
PLUTONIUM RECYCLE 
Can the uranium shortage oe overcome by breeding, 2 :34790 
FUEL CYCLE/ECONOMI 
Assessment of thorium ep cycles in er water reactors. 
Final report, 2 :34606 eee 
FUEL CYCLE/NUCLEAR MANAGEMENT 
ENFORM: an ENergy inFORMation system, 2 :34176 (BNWL- 


2195 
FUEL CYCLE/OPTIMIZATION 
Economic optimization of oF as of uranium into the fuel 


cycle after reprocessing, 
CYCLE/PLANNING 
orium assessment stud 
quarter fiscal 1977, 2: 34611 (ORNL EM. 581 
FUEL DENSIFICATI 
Measurement of the tepile densification of UO: under isothermal 


conditions, 2 :35059 


FUEL ELEMENT CLUSTERS/CRITICAL HEAT FLUX 
Study on boiling crisis and hydraulic resistance in a rod bundle 
with rough surfaces, 2 :34888 (INIS-mf-3284) 
FUEL ELEMENT CLUSTERS/DESIGN 
Nuclear reactors (Patent; LMFBR), 2 :34789 
FUEL ELEMENT CLUSTERS/FILM BOILING 
= ——s safety in fuel rod clusters with KWU spacers, 2 


FUEL ELEMENT CLUSTERS/HEAT TRANSFER 

Heat transfer at the entrance region of a fuel rod bundle axially 
cooled by air, 2 :34889 (INIS-mf-3284) 

Numerical investigation of heat and mass transfer in a turbulent 
flow of N2O, in a circular tube and a fuel rod bundle, 2 :34891 
(INIS-mf-3284) 

FUEL ELEMENT CLUSTERS/NEUTRON FLUX 

Calculation of axial flux distribution in CANDU fuel bundles, 2 
35063 (AECL-5390) 

FUEL ELEMENT CLUSTERS/PRESSURE DROP 

Study on boiling crisis and hydraulic resistance in a rod bundle 
with rough surfaces, 2 :34888 (INIS-mf-3284) 

FUEL ELEMENT CLUSTERS/PRESSURE GRADIENTS 

Comparison of calculations and measurements of the pressure and 
wall temperature distribution in a gas-cooled fuel rod cluster, 2 


34663 
FUEL ELEMENT CLUSTERS/SPRAY COOLING 
Experimental study of water distribution from a jet to a single pin 
and pin bundles, 2 :35210 (RD/B/N-3432) 
FUEL ELEMENT CLUSTERS/STRESSES 
Velocity and wall shearing stress distribution and ee a 
—_—- of turbulent flow in subchannels of rod clusters, 2 
734915 
FUEL ELEMENT CLUSTERS/SUPPORTS 
Device for supporting a fuel pin cluster within a nuclear reactor 
fuel assembly wra (Patent; LMFBR), 2 :34797 
FUEL ELEMENT CLUSTERS/TEMPERATURE 
DISTRIBUTION 
Comparison of calculations and measurements of the pressure and 
— ibution in a gas-cooled fuel rod cluster, 2 
Transient temperature distributions in a 19-rod bundle duri 
operation to sodium boiling: record of experimental data for fuel 
failure mockup bundle 5D, 2 :35206 (ORNL/TM-5580) 
FUEL ELEMENT CLUSTERS/TEMPERATURE NOISE 
Temperature noise measurements in a heated single-rod test device 
with variable wall capacity, 2 :35261 
FUEL ELEMENT CLUSTERS/TURBULENT FLOW 
Numerical investigation of heat and mass transfer in a turbulent 
flow of N2O, in a circular tube and a fuel rod bundle, 2 :34891 


(INIS-mf-3284) 
ELEMENT FAILURE 

Chemical behaviour of defective mixed-oxide fuel elements on 
irradiation, 2 :34818 

Reference tests for in-pile experiments using electrically 
fuel od simulators (sin owe rods), 2 :35197 (KFK-2263) 

Release of fission iodine from defective fuel rods in PWR type 
reactors during constant-load and load-cycle operation, 2 :34626 

338195 (KPK-2262) LOCA 
and ATWS, 2 :35195 (KFK-2262) 

Transient temperature distributions in a 19-rod bundle d 
operation to sodium boiling: record of experimental data for fuel 
failure mocku ~4 bundle 5D, 2 :35206 (ORNL/TM- 5580) 

FUEL ELEMENT FAILURE/RESEARCH PROGRAMS 

Fuel rod mechanics and failure analysis seventeenth quarterly 

1976 (LMFBR), 2 :35159 (GEAP_. 


ee 122S ERA Vol. 2, No. 14 


JULY 31, 1977 


ber 1976 (BWR; PWR), 2 35003 (ORNE/NUREG/ 


ELEMENTS 
See also FUEL ASSEMBLIES 
FUEL CANS 
FUEL PINS 
FUEL RODS 
NUCLEAR FUELS 
SPENT FUEL ELEMENTS 
THERMIONIC FUEL ELEMENTS 
Hot-channel analysis of a GFB test fuel element, 2 :34821 
Interference model to determine the ramp behaviour of LWR fuel 
rods, 2 :34597 
Investigations of the fuel rod behavior during the blowdown- 
hase of a LOCA. Out-of-pile ex ents with electrically 
ited single rods, 2 :35184 (KFK-2262) 
FUEL ELEMENTS/CHEMICAL COMPOSITION 
Checking of uranium enrichment in fuel pins, 2 :35049 
Non-destructive method for determining the oxygen/metal ratio in 
lutonium-bearing nuclear oxide fuel, 2 :35048 
LL. ELEMENTS/CHEMICAL REACTION KINETICS 
Interaction between graphite and UO: in operating nuclear fuel 
elements, 2 :34712 (AECL-5301) 


FUEL ELEMENTS/DESIGN 
Canadian power reactor fuel (CANDU), 2 :34714 (AECL-5609) 
— for gas-cooled nuclear reactors (Patent;GCFR), 2 


HTGR fuel design and 34660 
FUEL ELEME /D UCTIVE TESTING 
Examination of fast reactor fuels, FBR analytical quality assurance 
standards and analytical methods development: 
irradiation tests. Age rt, October 1-December 31, 1976 
(UO2-PuO2), 2 :3475 (LA-€703-PR) 
FUEL ELEMENTS/FABRICATION 
Preparation of nuclear fuel rods b ¥ moulding with an embedding 
matrix (Patent; HTGR), 2 :3465 
Process for the production of pressed block fuel elements of high 
power for gas cooled high temperature reactor (Patent), 2 
34661 


Quality 
34643 (Juel-1333) 
Quality control in com: its of HTR fuel elements, 2 :34670 
FUEL ELEMENTS, (ON PRODUCT RELEASE 
—— of fission products in UO2 and (U,Pu)Oz fuel elements, 2 
FUEL ELEMENTS/GAMMA FUEL SCANNING 
13465 
Power and combustion rate determination of irrediated nuclear 
ora by in pile gamma spectrometry, 2 :35035 (CEA- 
-1901 
FUEL ELEMENTS/GAS FLOW 
Flow measurements for establishing the mechanisms of 
transfer from a rib-roughened surface, 2 :34648 (RD/B/N-3514) 
FUEL ELEMENTS/HEAT TRANSFER 
Flow measurements for establishing the mechanisms of 
transfer from a rib-roughened surface, 2 :34648 (D/BN3S 14) 
Investigation of internal heat and mass transfer in — 
cooling of a porous fuel element, 2 :34890 (INIS-mf-3284) 
FUEL ELEME /HOT SPOT FACTOR 
os for hot spot factors in fast reactors (LMFBR), 


FUEL ELEMENTS/NEUTRON RADIOGRAPHY 
Quality of oxide fuel elements by neutron 
y,2 
Radiography with neutron beams for the pre- and post-irradiation 
testing ~ A nuclear fuel, 2 :35051 
Use of neutron radiography for quantitative measurements of 
sorbed hydrogen in getters quality control of nuclear fuel 
(BWR; PWR), 2 :34578 
ELEMENTS/NONDESTRUCTIVE 
Examination of fast reactor fuels, FBR ——- quality assurance 
standards and methods, and analytical methods development: 
irradiation tests. roo oem. October 1-December 31, 1976 
(UO:- 2 :3475 703-PR) 
HTGR fuel 
FUEL ELEME iPr IRMANCE TESTING 
report on series F10 EBR-II test rods at 5% burnup, 2 :34747 
(GEAP-14133) 
Influence of production variations on the performance of fast 
breeder fuel rods, 2 :34803 
FUEL ELEMENTS/QUALITY 
Approach to total quality assurance, 2 :35042 


Concepts of nuclear quality assurance, 2 :35041 
standards and — and analytical methods wb 
irradiation tests. Pro, ome rt, October 1-December 31, 1976 
(UO2-PuO2), 2 :34755 (LA-6703-PR) 
quality assurance system for LWR fuel 
uali' requirements. The 
review of quality assurance s py ts. 
utility or customer requirement, 2 :35043 
Improvements in the consistency of fabrication and the reliability 
of nuclear fuels through quality ns 2 :35045 
Nuclear fuel quality assurance. Proceedings series. Proceedings of 
a seminar, 2 :35038 (STI/PUB-435) 
Nuclear fuel as a quality assurance problem, 2 :35053 
Performance assurance through experimental fuel testing, 2 :35047 
program for reload fuel for light-water reactors, 
Quality assurance for HTR fuels, 2 :34656 
ity assurance pro for surveillance of fast reactor mixed 
oxide fuel analytical chemistry, 2 :34783 
egulatory int on _—_ ear fuel assurance, 2 
FUE ELEMENTS/QU CONTROL 
Quality HTGR element components, 2 


Quality control tests for high-temperature gas-cooled reactor 
recycle fuel, 2 :34659 
FUEL ELEMENTS/STRESS ANALYSIS 
Benchmark testing of the finite-strain version of the LIFE-II fast- 
reactor fuel-lement code, 2 :34737 
Theoretical basis for a transient thermal elastic- — 
analysis of nuclear reactor fuel elements, 2 :35034 (AECL-5233) 
FUEL ELEMENTS/TESTING 
Experimental loop for light water fuel under normal, abnormal, 
re and emergency conditions, 2 :35147 (CEA-CONF- 
Irradiation tests to study water reactor fuels, 2 :34558 (CEA- 
CONF-3464 
FUEL ELEMENTS/WELDED JOINTS 
Ultrasonic testing of the welding of PWR fuel pi 2 34616 
FUEL FABRICATION PLANTS/ON-LINE CO OL SYSTEMS 
In-process control of 7°*U enrichment in an LWR fuel fabrication 


lant, 2 :34106 
FUEL FABRICATION PLANTS/QUALITY ASSURANCE 
Quality assurance by a coordination of product specifications 
between designer and producer, 2 :35057 
FUEL FABRICATION PLANTS/RADIOACTIVE WASTES 
Assay of plutonium in process wastes from fuel fabrication plants, 
2 :3417 2321 
SYSTEMS 


of the Morgantown Energy Research Center, 2 
progran ofthe Morea 


FUEL FEEDING SYSTEMS/DESIGN 
Development of a continuous dry coal screw feeder: Phase II. 


Quarterly technical progress report, July 1, 1976-September 30, 
1976, 2 :33786 (FE-179416) 


FUEL FEEDING SYSTEMS/PERFORMANCE 
Operation of the air screw and chamber pumps in a system for air 
of pulverized coal, 2 :34490 
FUEL EDING SYSTEMS/TESTING 
Development of a = prosnon dry coal screw feeder 


Quarterly technical progress report, July 1, i976 September 30, 
2: 33786 (FE-179416) 


See cas HIGH BTU GAS 
LOW BTU GAS 
FUEL GAS/BIOSYNTHESIS 
Energy of from manure, 2 :34231 


FUEL GAS/ 
Mathematical ling of process for low 
tion of coal for electric power 
ebruary 1975-August 1976 (94 Prefs. ), 
Te of chemical processes for low Btu/ 


coal for electric po 
1976 (94 Prefs. 3616 134520) 
FUEL GAS) GAS/CLEANING, 
plants (Patent), 2 :33602 


FUEL f fuel 
re) at tem, 
metal carbonate abso at (Patent; 12 clain cls) 
Preliminary 


i ion furnace (Patent; 6 claims), 2 :33668 
and liquid fuels (Patent; 6 claims; 
vi so! to 


123S FUEL GAS/PRODUCTION 
(FE/WAPO/7612-1) 
Waste treatment advances: hot gas purification, 2 :34468 
FUEL GAS/IGNITION 


FUEL GAS/PURIFICATION 


Energy Technologies for the West: the fossil Workshop 
held in San Francisco, California, 21 Septem aie may? 1976, 2 :35411 
(TID-27430) 


Process for producing a gaseous product from carbonaceous 
— tent; 9 claims; pretreatment with liquid NHs), 2 


saat of hot clean industrially usable gas (Patent; 3 claims), 2 


eneration a 9 claims), 2 :33646 
FUEL FICATI 
— of hot clean industrially usable gas (Patent; 3 claims), 2 
33581 
Waste treatment advances: hot gas purification, 2 :34468 
FUEL LOADING 
See REACTOR FUELING 
FUEL MANAGEMENT/OPTIMIZATION 
Development of an optimization procedure for fast reactors using 
the mathematical game model (LMFBR), 2 :34796 
Optimal pin enrichment distributions in nuclear reactor fuel 
2 :35040 


See also HEATING OILS 
RESIDUAL FUELS 
FUEL OILS/BY-PRODUCTS 
Vanadium recovery from combustion of Venezuelan fuel oil, 2 
:33935 (MERC/SP-76/4) 
FUEL OILS/DESULFURIZATION 
Combined desulfurization and hydroconversion with alkali metal 
oxides (Patent), 2 :33919 a 
Hydrodesulfurization process involving blending high boiling 
streams (Patent), 2 :33915 
FUEL OILS/MARKET 
Petroleum market shares: regional sales of No. 2 distillate fuel oil 
to ultimate consumers 1972 through 1975, 2 :35420 (PB-259944) 
FUEL OILS/PRODUCTION 
Converting solid fuels to —_ and liquid fuels (Patent; 6 claims; 
coal, oil shale, wastes), 2 :33650 
FUEL OILS/SYNTHESIS 
Technical evaluation of the waste-to-oil process ee am 
facility at Albany, Oregon, 2 :34230 (SAN/ 1194-76/T 1) 
FUEL OILS/WASHIN G 
EPA program status = ts fuel cleaning program. Final report 
for 1976, 2337 2 :33789 (PB-257703) 


See also COAT! TED FUEL PARTICLES 
FUEL PARTICLES/SAMPLING 
Device for sampling HTGR recycle fuel particles, 2 :34070 
(ORNL/TM-5739) 
PELLETS/ENRI 


(CHMENT 
In-process control of 7°°U enrichment in an LWR fuel fabrication 
lant, 2 :34106 
L PELLETS/FISSION PRODUCT — 
Safety Research Program: quarterly report, 
uly-September 1976, 2 35143 (ANL-76-121) 
New fission gas release model on a physical basis, 2 :34921 
FUEL PELLETS/FUEL DENSIFICATION 
Restructuring of carbide fuels in a radial temperature gradient, 2 


:35056 
FUEL PELLETS/PARTICLE SIZE 
Determining plutonium particle sizes in uranium oxide-plutonium 
oxide fuel pellets, 2 :35058 
FUEL PELLETS/SPECIFICATIONS 
Specification and quality control of UO: fuel pellet microstructure 
to ensure density stability and low moisture content, 2 :34107 
FUEL PINS 
In pile device and numerical control equipment for fast neutron 
reactor type fuel pin irradiation in transient state, 2 :34739 
(CEA-CONF-3541) 
FUEL PINS/MELTDOWN 
Experimental investigations of the meltdown phase of UO2- 
ircaloy fuel rods under conditions of failure of emergency core 
cooling, 2 :35190 (KFK-2262) 
FUEL PI S/PHYSICAL RADIATION EFFECTS 
UO2-PuO: fuel pin capsule irradiation Mol 8B and C. Evaluation 
of measuring and post-irradiation examination results, 2 :34104 
(KFK-2355) 
FUEL PINS/TESTING 
Experimental loop for fast neutron fuels under normal, 
oe and emergency conditions, 2 :35148 (CEA-CONF- 
FUEL POOLS/CRITICALITY 
Criticality calculations for a KWU-compact pool benchmark 
roblem, 2 :34924 
REPROCESSING PLANTS 
See also IDAHO CHEMICAL PROCESSING PLANT 
WESTINGHOUSE RECYCLE FUELS PLANT 
orks semiannual progress report, January-June 1975, 2 
:34781 (JAPFNR-228) 
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mee of the stud processing in reprocessing 
34111 (CEA-R R-4747 
REPROCESSING PLANTS/EXTRACTION 


FUPPARATUSES 
evaluation study. Part 2. Workshop 


(BNWL.2186(Pt 
REPRE sBSSING PLANT PLANTS. 
Maintenance of nuclear pr lant equi t 2: 
FUEL REPROCESSING PLANTS /NUCLEAR MATERIALS 
MANAGEMENT 
ita an ENergy inFORMation system, 2 :34176 (BNWL- 
FUEL REPROCESSING PLANTS/OFF-GAS — 
Development of off-gas filters for reprocessing io. 
Development and construction of an off-gas filter system for 
large plants. Off-gas section of the resolver test 
the IHCh, 2 :34114 K-2262) 
FUEL REPROCESSING PLANTS/P. 
Storage of spent fuel from light water reactors (Washington 
Public System), 2 :34122 
FUEL REPROC G PLANTS/RADIOACTIVE WASTES 
ofa process for the treatment of organic 
liquid wastes from r 2 :34139 
FUEL REPROCESSING PLA / RESEARCH PROGRAMS 
LMFBR fuel repr report, October 1- 
December 31, 1976, 2 :34115 (ORNL, -5768) 
FUEL RODS 
Analysis of a reactor fuel rod during a LOCA by means of the 
modular programme system SSYST, 2 :35272 
LWR fuel elements: state of the art and new tasks, 2 :34: 
FUEL RODS/BURNUP 
Burnup of gadolinium-poisoned LWR fuel rods. Experimental 
determination and com m with design calculations, 2 :34595 
FUEL RODS/HEAT SFER 
Thermo and fluid dynamic subchannel analysis using the 
Pp rogramme system VERA-TERA in cubieee of the heat 
ux density distribution near the rod circumference, 2 :35055 
FUEL RODS/LIQUID FLOW 
Thermo and fluid dynamic subchannel analysis using the 
we rogramme system VERA-TERA in consideration of the heat 
ux density distribution near the rod circumference, 2 :35055 
FUEL RODS/NONDESTRUCTIVE G 
a hic imaging of nuclear fuel rods. Final report, 4 
:35037 (P. 
FUEL RODS/PERFORMANCE TESTING 
Irradiation behaviour of LWR Pu fuels, 2 :34584 
ity assurance a coordination o 
between desi and producer, 2 : "39057 
RODS/X- AY ped 
eactor-component tion with computerized tomography. 
Final Teport 235008 (PB-257564) 


SC. 
See also GAMMA FUEL SCANNING 
Non-destructive method for determining the acta ratio in 
lutonium-bearing nuclear oxide fuel, 2 :3 
SOLUTIONS CTIVITY INSERTIONS 
Excursions in fission product solutions due to ‘step input’ 
reactivity, 2 :34892 (MRR-162) 
DING INTERACTIO 


INS 
Cracking and healing behavior of UO: as related erat 
cladding mechanical interaction. Interim report, July 1976, 2 
:34099 (ANL-76-110) 
Effect of the pellet-cladding mechanical interaction on a nuclear 
fuel quality assurance system, 2 :35136 
tal investigations of the meltdown phase of UO2- 
oy fuel rods under conditions of fail 
cae 2 :35190 (KFK-2262) 
of Lt ge for LOCA and ATWS, 2 :35200 (KFK- 
ILANT INTERACTIONS 


Mixing requirements for the limiting fuel-coolant interactions in 
metal fast breeder reactors, 235154 (C00.7781 -8TR) 
of the interaction between ballooning “ey Sart. 
ne emergency core prone ge water, 2 :35189 
Acoustic cavitation as a mechanism of fra tation of hot 
molten droplets in in cool liquids (L IR), 2 :35153 (COO- 
2781-6TR) 
of minimum UO, poe tee size based on thermal stress 
initiated fracture model (L te 2 :35152 (COO-2781-4-TR) 
INTERACTIONS/MATHEMATICAL 


MFBR),2 2 ST (COO TIAL 
R CTIONS RESEARCH PROGRAMS 
coo: 
No. 5, July 1, 1976 30, 1976 (LMF BR 2 
35156 56 (COO-2781-i0) 
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Fuel coolant thermal in’ 
report No. 6 2: 2 (COT 
FUEL-COOLANT INTERA' 


taneous 
R), 2 :35157 (COO- 


27 1 
See JA TR REACTOR 
FUMAROLIC FLUIDS/AERIAL MONITORING 


See also BESSEL FUNCTIONS 
HYPERGEOMETRIC FUNCTIONS 


PARTICLES 
‘See ELEM: ELEMENT. "ARY PARTICLES 
FUNGI 
See also MYXOMYCETES 
NEUROSPORA 


YEASTS 
FUNGI/RADIONUCLIDE KINETICS 
ions robe analysis of ®°Co uptake in sand microcosm, 2 :36330 
See also BLAST FURNACES 
SOLAR FURNACES 
FURNACES/DESIGN 
Solid fuel conversion furnace ; 6 claims), 2 :33668 
FURNACES/HEAT RECO 
= equipment for heat recovery of furnaces (Patent), 2 


actuated coal burning apparatus (Patent), 2 :35951 
f tube recuperators, 2 :35567 
of convection 


See MOLT TEN SALTS 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 


See FEDERAL WATER POLLUTION CONTROL ACT 


GAGES (PRESSURE) 
See PRESSURE GAGES 
GALACTOSE/CHEMICAL ANALYSIS 


HIFT 

An x-ray red-shift test for clusters of 

-76-24109 
68/RADIO) 
oxicity testing in mace and rabbits), 2 :36267 


ARSENIDE SOLAR CELLS/DESI 
tus (Patent), 2 35913 
GALLIUM ARS E SOLAR CELLS/FABRICATION 
y thin-film GaAs solar cells, 2 


thin-film GaAs solar cells. Interim report No. 1, 1 
an-31 Mar 1976, 2 :34297 (PB-255821) 
ARSENIDES/CHEMICAL VAPOR DEPOSITION 
ee =) thin-film GaAs solar cells, 2 :34282 (CONF- 


et thin-film GaAs solar cells. Interim report No. 1, 1 
an-31 Mar 1976, 2 :34297 (PB-255821) 
GALLIUM ARSENIDES/ION IMPLANTATION 
Dose rate effects on radiation damage of GAAS using 
electroreflectance. Master's thesis, 2 :35732 ‘TION EFFEC! 
GALLIUM ARSENIDES/PHYSICAL RADIATION 
Dose rate effects on radiation damage of GAAS using 
electroreflectance. Master’s thesis, 2 :35732 (AD-A-029012) 
GALLIUM ay of COMPOUNDS 
tasting in and 2 50267 


up to z greater than 


eu’ in : t-emitting : 
GAME THEOR “a 
GAMMA CAMERAS. Policy analysis, 2 33409 
See also POSITRON CAMERAS 
GAMMA CAMERAS/COLLIMATORS 
Collimator (Patent; for radiotherapy or is), 2 :36031 
Methods of collimator fabrication ( 
GAMMA CAMERAS/DATA ACQUISITION SYSTEMS 
System for whole body imaging and count profiling with a 
scintillation camera (Patent), 2 :36029 
GAMMA CAMERAS/DESIGN 
Scintillation camera and head therefor having means for 
a resolution over a limited field of view ( (Patent), 2 
GAMMA DOSIMETRY 
High altitude ane radiation 
report, 2 :36646 ( 
FUEL SCANNING 


Chec of uranium enrichment in fuel 2 :35049 
GAMMA LOGGING DATA ANALYSIS 
Computer log analysis + core analysis = improved f 
evaluation in West erent ree Unit, 2 :33861 
GAMMA LOGGING/SCINTILLATION COUNTERS 


for Aye ing (rate), 2 :33825 


Oeil altitude atmospheric radiation transport calculations. Final 
report, 2 :36646 (AD-A-030817) 
GAMMA SPECTROMETERS CAL TESTS 
Mechanical design and environmental testing of a computing 
2 :36042 (UCID-17398) 
(Calibra' f for residual 
tivity ratios ibration of mass spectrometers i 
gas analysis), 2 :36064 (GEPP-290) 
CENTRIFUGATION 


transport calculations. Final 


Centar’s gas centrifuge enrichment project, 2 :34090 
— development in Japan is still on schedule, 2 :34092 
tec enrichment now and a 
= future, 2 :3409 
GAS CENTRIFUGES/EFFICIENCY 
Separative power of a family of idealized countercurrent gas 
centrifuges, 2 :34087 (AED-Conf-76-48 1-006) 
GAS CE) IFUGES/PERFORMANCE 
Effect of stage cut —— on uranium enriching cascade 


performances, 2 
GAS CHROMATOGRAPHY /QUANTITATIVE CHEMICAL 
ANALYSIS 
Concentration and determination of trace organic pollutants in 
water, 2 :35745 
GAS COMPRESSORS/DESIGN 
Design and operation of the world’s highest pressure as injection 
2 :35979 
AS COO 


See GCFR TYPE REACTORS 
GAS COOLED REACTORS 
See also AGR TYPE REACTORS 
AIR COOLED REACTORS 
GCFR REACTOR 
GCFR TYPE REACTORS 
HELIUM COOLED REACTORS 
HTGR TYPE REACTORS 
GAS COOLED REACTORS/FUEL CHANNELS 
Heat transfer calculation for a gas flow in 
fuel element channels of an infinite rectangular lattice, 2 :34884 
(FEI-633) 
ENGINES 
See INTERNAL COMBUSTION ENGINES 
FUELED REACTORS 


See also PLASMA CORE ASSEMBLY 
GAS FUELED REACTORS/PERFORMANCE 
pa plasma core reactors, 2 :35123 (LA-6666-MS) 


See also CARBON MONOXIDE LASERS 
HELIUM-NEON LASERS 

GAS LASERS/CONTROL SYSTEMS 

Feedback control of a laser output (Patent), 2 :35917 
GAS LASERS/DESIGN 

Continuous plasma laser (Patent), 2 :35916 

Ultra-violet pie laser (Patent), 2 :35925 

CIENCY 


GAS LASERS/EFFI 
iance of ArF, KrF, and KeF excimers in an 


ISCHARGES 
—— KrF, and KeF excimers in an 


Intense superradiance 
2 3509 


Po 125S GAS LASERS/ELECTRIC DISCHARGES 
Airborne measurements of gases and aerosols from volcanic vents 
on Mt. Baker, 2 :34430 
FUMES 
See AEROSOLS 
FUNCTIONS 
FUNCTIONS/INTEGRALS 
Nicholson-type inte; for products of Gegenbauer functions 
furnaces, 2 :35565 
FWPCA 
G 
See GASES 
GAS COOLED FAST BREEDER REACTOR 
See GCFR REACTOR 
GAS COOLED FAST BREEDER REACTORS 
Protein-bound carbohydrates in breast cancer. Liquid- 
chromatographic analysis for mannose, galactose, fucose, and 
sialic acid in serum, 2 :36228 
electric discharge, 2 :35891 
GAS LASERS 


GAS LASERS/ENERGY LOSSES 


GAS LASERS/ENERGY LOSSES 
Estimation of the bleaching losses of the iodine laser, 2 :35879 
(IPP-IV/88) 


GAS LASERS/ENERGY SPECTRA 
MnCl.-vapor laser (energy characteristics), 2 :35890 
GAS LASERS/ENERGY YIELD 
Investigation of a laser utilizing self-terminating transitions in 
europium atoms and ions, 2 :35906 
GAS LASERS/EXCITATION 
Construction of supported fission foils for laser excitation, 2 :35922 
Quantum electronics research (Electron and oy pumping; 
gaseous electronics), 2 :35884 (UCRL-50021-75) 
GAS LASERS/NUCLEAR PUMPING 
Direct nuclear pumping of a *He-Xe laser, 2 :35924 
GAS LASERS/POWER 
Effect of SF. on characteristics of the Ne laser, 2 :35895 
GAS LASERS/PULSES 
Medium ye limitations in short pulse amplifiers and 
absorbers, 2 :35880 (IPP-IV/89) 
GAS LASERS/RAMAN EFFECT 
Possibility of increasing the brightness of optical radiation emitted 
from a Raman laser pumped by wide-band radiation, 2 :35905 
GAS LASERS/RESEARCH PROGRAMS 
Quantum electronics research (Electron and 
gaseous electronics), 2 :35884 Went 3008-75) 
GAS LASERS/STIMULATED EMISSIO) 
Excimer ultraviolet gas-discharge XeF, XeCl, and KrF lasers, 2 


:35907 
GAS LASERS/ULTRAVIOLET RADIATION 
Excimer ultraviolet gas-discharge XeF, XeCl, and KrF lasers, 2 


:35907 
wi dows (Patent), 2 :35898 
aving improved win t 
GAS OILSDESULFURIZATIO 
Process for the production of ivatitinianen hydrocarbon 
mixtures 2 :33918 


GAS 
He tell set of the HTR single-cycle plant, 2 :34681 
GAS TURBINES/CONTROL SYSTEMS 


Development of a fluidic control system for a oye 
generator set. Contractor's report, 15 Nov 1974-30 ond 1976, 2 
:34471 (AD-A-028774) 
GAS TURBINES/CORROSION 
Energy Conversion Alternatives Study (ECAS), Westinghouse 
Phase 1. Vol. II: materials consideration. Final report, 2 :34472 
(N-76-23693) 
GAS TURBINES/DESIGN 
Automotive gas turbine power plant (Patent), 2 :35621 
Automotive gas turbine control (Patent), 2 :35622 
Gas turbine circuit system (Patent), 2 :35594 
GAS TURBINES/EFFICIENCY 
Energy Conversion Alternatives Study (ECAS), Westinghouse 
Phase 1. Vol. IV: open eats O76 and bottomed gas turbine 
cycles. Final report, 2 (N-76-23695) 
GAS TURBINES/MATERIALS 
Brittle materials design, high-temperature Interim 
report No. 7, 1 Jul-31 Dec 1974, 2: 5135598 (AD 004531) 
GAS TURBINES/RESEARCH PROGRAMS 
Brittle materials design, high-temperature gas turbine. Interim 
report No. 7, 1 Jul-31 Dec 1974, 2 :35593 (AD-B-004531) 
GASEOUS DIFFUSION PLANTS 
See also PORTSMOUTH GASEOUS DIFFUSION PLANT 
Uranium enrichment by Eurodif and Coredif, 2 :34085 
GASEOUS WASTES 
See also FLUE GAS 
OFF-GAS SYSTEMS 
GASEOUS WASTES/CHEMISORPTION 
Absorption devices, 2 :36161 
GASEOUS WASTES/DENITRIFICATION 
Process for the removal of NO from waste gases, 2 :36162 
GASEOUS WASTES/WASHING 
Absorption devices, 2 :36161 
GASEOUS WASTES/WASTE PROCESSING 
Device for discharging and purifyin wastes 


between oven chamber doors in c ition and nop 
chamber frame of a coke oven eo t), 2 :33744 
GASES 

See also AIR 

COAL GAS 

IONIZED GASES 

NATURAL GAS 

REFINERY GASES 


GASES/COMBUSTION KINETICS 
Density and temperature measurements with lasers, 2 :35808 
(SAND-76-0728) 
Gasoline consumption model. lume report, 2 :35589 
(PB-256024) 
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GASOLINE/PERFORMANCE TESTING 
Methanol/gasoline blends as automotive fuel, 2 :34237 
GASOLINE/PRODUCTION 
Development studies on selected conversion of yy from 
coal to high octane gasoline. Quarterly report, July 1 
September 1976 (5 refs), 2 :33622 (FE.2276-3) 
Process for the production of benzene, cyclohexane, and motor 
fuel from a Cg hydrocarbon stream (Patent), 2 :33917 
Reforming catalyst (Patent; for converting hydrocarbons to 
aromatics), 2 :33916 


an equipment or supplying and operating an internal 
on teh in 2 
GASTEROPODS 

See MOLLUSCS 


GASTROINTESTINAL TRACT/DELAYED RADIATION 
EFFECTS 


Long-term effects of an intracavitary treatment with californium- 
252 on normal tissue (Swine, ?*°Ra), 2 :36326 (BNWL-SA-5806) 
GCFR REACTOR/REACTOR CORES 
Experimental study of the neutronics of the first gas cooled fast 
reactor benchmark assembly (GCFR phase I assembly), 2 :34736 
(ANL-76-36) 
REACTOR/REACTOR KINETICS 
Experimental study of the neutronics of the first gas cooled fast 
reactor benchmark assembly (GCFR phase I assembly), 2 :34736 
(ANL-76-36) 
TYPE REACTORS/CORE CATCHERS 
Alkali borate as a core catcher, 2 :34798 
GCFR TYPE REACTORS/DESIGN 
GBR reactor an economically competitive Breeder, 2 :34768 
GCFR TYPE REACTORS/ECONOMICS 
Gas cooled reactor assessment. Volume I. Final et, Peery 
9, 1976-June 30, 1976 (USA), 2 :34651 (TID-27424/1) 
GCFR TYPE REACTORS/FUEL ELEMENTS 
<= for gas-cooled nuclear reactors (Patent;GCFR), 2 


Hot-channel analysis of a GFB test fuel element, 2 :34821 
GCFR TYPE REACTORS/PLANNING 
Gas cooled reactor assessment. Volume I. Final 1 maaaaasd 
9, 1976-June 30, 1976 (USA), 2 come AN 4/1) 
GCFR TYPE REACTORS/REACTOR 
Effects of major accidents on the safety ofae the 1,000 MWe gas- 
cooled fast breeder, determined by means of reliability analyses, 


Elastohydrodynamic film thickness and flash temperature, 2 


:33931 
NECKAR REACTOR 
See NECKAR REACTOR 
RELATIVITY THEORY 
Perform a gyro test of general relativity in a satellite and 
associated control technology. Annual report, 1974 - 1975, 2 
:36422 (N-76-23276) 
The relativistic equations of stellar structure and evolution, 2 


(ELECTRIC) 
See ELECTRIC GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GENTILLY-2 REACTOR/CONSTRUCTION 
7 Gentilly 2 nuclear power station, 2 :34720 (CONF-750699- 


GEOCHEMISTRY/RESEARCH PROGRAMS 
Nuclear chemistry and geochemistry research. Carnegie Institute 
of Technology and Carnegie-Mellon University. Summary 
report, 2 :35803 (COO-3236-10) 
GEOLOGIC STRUCTURES/FRACTURE PROPERTIES 
Hydraulic fracture en in layered formations, 2 :36382 
GEOLOGIC STRU S/HYDRAULIC FRACTURING 
Hydraulic fracture pro; tion in layered formations, 2 :36382 
apn song Part I (prompt reports). Data 
for 1976-April 1976. Explanation of data issued as 
(supplement) F. 1976, 2 :36413 (PB-247137- 
GEOMAGNETIC STORMS 
See MAGNETIC STORMS 
GEOPHYSICAL SURVEYS 
See also SEISMIC SURVEYS 
Calcium and ium in ryegrass. Some differences in 
accumulation by roots and in translocation to shoots, 2 :36261 
GEOPHYSICAL SURVEYS/EQUIPMENT 
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GEORGIA/COASTAL WATERS 
Onslow Bay intrusion study hydrographic observations during 
current meter servicing pen on in Au October, and 
December 1975. Orbise I, II and IV coastal waters off 


Geor; 6197 (SRO-88 
GEORGIA TECH. ist 
See GTRR REACTOR 
ENERGY/COST 
Costs of geothermal development, 2 :34432 
GEOTHE L ENERGY/INFORMATION 


who's doing what (List of 200 grou 
National Park and Recreation y 35314 (NP-21719) 
“Energy Technologies forthe West geo 
saber 1976 2 3 2 :3546 27431) 
item 
Texas energy report, number 25, 2 :35318 
GEOTHERMAL ENERGY/TECHNOLOGY ASSESSMENT 
Energy sources for tomorrow. Non-nuclear-non-fossil primary 
and te import Pt. 1. Meeting the energy demand in the future 
¢ importance of non-fossil and non-nuclear primary 
carriers, 2 :35352 


G THERMAL ENERGY/USES 
Geothermal heat and its utilization, 2 

GEOTHERMAL ENERGY CONVERSION? 
COMMERCIALIZATION 
Geothermal energy research, devel t, demonstration, 


lopmen' 
roduction; Federal guarantees on loans, 2 :34431 
G ERMAL ENERGY 
Geothermal energy research, developmen’ 
roduction; Federal tees on — 2 :34431 


See also HEBER GEOTHERMAL FIELD 
SALTON SEA GEOTHERMAL FIELD 
WAIRAKEI GEOTHERMAL FIELD 
GEOTHERMAL FIELDS/GROUND MOTION 
Precise distance measurements in Iceland, 2 :34428 
GEOTHERMAL 


FLUIDS 
See also FLUIDS 
GEOTHERMAL FLUIDS/FLASHING 


roduction: Phase IIA. Final 38 (SSS- SSS-R77 77-2998) 


drol tal effects 

ydrolo environmen 

roduction: Phase I. Final 2: 2753) 
G ERMAL FLUIDS/W 


Waste heat (Patent), 2 40437 
tual deign of commercial thermal 
power 
Niland, 2 (34436 


lants at Heber and Niland, California. 
SAN-1124-1) 
Conceptual design of commerical 50 MWe( MWe( 
net 
its at onl Niland, California. Part Hieber 
SAN-1124-1) 
of commercial 50 MW: pet) 


tual deign 
its at Heber and Niland, California. 
SAN-1124-1) 


G L POWER 


tual of 
Conceptual design of commercial 30 port, 2 134434 
SAN-1124-1) 


‘plants at Heber and Niland, California. Par 
SAN-1124-1) 
omnia Part Ni iland, 2 :34436 


deign of commercial 
lants at Heber and Calif 
SAN-1124-1) 
GEOTHERMAL PO ‘AL 


iland, 2 754436 


Predicting the effect of geothermal emissions on 
and relative humidity im the Imperial Valey of California, 


GEOTHERMAL POWER STEAM 
Conceptual design of commerical 50 MW: 
a cer and Niland, Califor. Prt Leber, 


deign of commercial 50 MW: power 
California Part’ . Niland, 2 :34436 
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Some issues 


and social ey 
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and 
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GERMAN FEDERAL REPUBLIC/PUBLIC UTILITIES 
IURCES/MEETINGS 


GEOTHERMAL RESO 
Energy Technologies for the West: geothermal; energy from the 


Earth. Workshop held in San Francisco, California, 21 
tember 1976, 2 :35467 (TID-27431) 
issues reg; regulatory polic tion, 
the Im alley, 2 :3 eect 
WELLS/P’ 


Geohydrological environmental of geothermal power 

production: Phase IIA. Final report (Using reservoir 
simulators), 2 :34438 
EOTHERMAL WELLS/PERFORMANCE 


Reservoir engineering report for the -SDG and E 
geaermal ex experimental site near the the Salton Sea, California, 2 
39 (UCRL-52094) 


GEOTHERMAL WELLS/TESTING 
Geohydrological ee effects of geothermal power 


production: Phase ITA. Final report (Using reservoir 
simulators), 2 :34438 (SSS-R-77-2998) 
GEOTHERMAL WELLS/WELL 
Research for oil wells, 2 :33863 
GERMAN D UBLIC/G NATIONAL 
PRODUCT 
Classification of mineral es (Mineral resources in 
Democratic R 2 136368 (ERDA-tr-270) 
DEMOC ic REPUBLIC/MINERAL 
of mineral reserv in German 


es (Mineral resources 
Democratic Republic), 2 “36368 (ERDA-tr-270) 
GERMAN DEMOCRATIC REPUBLIC/NATURAL GAS 
INDUSTRY 
Price and tariff system of the fuel gas industry of the German 
Democratic Republic and Poland, 2 :33988 
Coal gasification--development pros id problems, 2 :33631 
GERMAN FEDERAL REPUBLIC COAL USTRY 
ation: energy law. Act amending the Third Electricity 
tion Act, 2 :35458 
Status report. Ruhrkohle AG. An economically balanced result in 
ite of recession and sales decline, 2 :33805 
G N FEDERAL REPUBLIC/DISTRICT HEATING 
Comparison of costs for district heating with heat costs for oil and 
gas-fired —— heating systems, 2 :35324 
District heating by a boiling water reactor, 2 :34495 
GERMAN FED RAL REPUBLIC/ELECTRIC POWER 
ey of the regional supply system for the development of 
the German electric power industry, 2 :34455 
GERMAN FEDERAL REPUBLIC/ENERGY POLICY 
Energy futures for _ Federal Republic of Germany: three 
scenarios, 2 :35397 
Legal and — criteria for political interventions concerning 
energy, 2: 
GERMAN FEDERAL REPUBLIC/ENERGY SOURCES 
Energy sources for tomorrow. Non-nuclear-non-fossil primary 
energy carriers. Pt. 1. Meeting the energy demand in the future 
and the importance of non-fossil and non-nuclear primary 
carriers, 2 :35352 
GERMAN FEDERAL REPUBLIC/ENERGY SUPPLIES 
Energy futures for the Federal Republic of Germany: three 
scenarios, 2 :35397 
GERMAN FEDERAL REPUBLIC/HYDROELECTRIC POWER 
Utilizing the energy of running water, 2 :34245 
om. FEDERAL REPU LIC/NATURAL GAS 


Performance and development of the natural network in the 
Federal Republic of Germany and tec aspects of a 
transition to hydrogen cpeniien, 2 :33978 

ic O 


GERMAN FEDERAL tipticmATURAL GAS INDUSTRY 


‘Gas’ 15 years 
Development of West nds industry in 1974, 2 :33986 
ustry in the Federal Republic of 


Two decades natural gas, 
GERMAN FEDERAL ENGINEERING 
promotion of and engineering in the 
ublic of Germany, 
GERMAN ERAL REPUB POWER 


Earthquake dangers for nuclear powerplants - an unlikely 
emergency, 2 :35234 


plants, 2 :34555 
GERMAN FEDERAL REPUBLIC/PLANNING 


, 2 :34183 


. -distance gas supply companies in ‘ederal 
of Germany, 2 : "35990 
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GERMAN FEDERAL REPUBLIC/RADIATION DOSES 


GERMAN FEDERAL REPUBLIC/RADIATION DOSES 
Radiation exposure in 1974 from nuclear installations in the 
Federal Republic of Germany, 2 :35107 (STH- oe 
GERMAN FEDERAL REPUBLIC/RADIOACTIVE W. 
MANAGEMENT 
oom - the system study ‘Radioactive wastes in the FRG’, 2 


GERMAN FEDERAL REPUBLIC/REACTOR LICENSING 
Licensing procedure for ye gee plants in the Federal 
Republic of Germany, 2 
GERMAN FEDERAL REPUBLIC/REACTOR SAFETY 
s.mergen dangers for nuclear power plants - an unlikely 
2 :35234 


FEDERAL REPUBLIC/SOLAR ENERGY 
rtunities of sun energy utilisation in Germany, 2 :34253 
GE N FEDERAL 'UBLIC/SURFACE MINING 


Surface mine reclamation legislation: a critique, 2 :35344 
GERMAN FEDERAL REPUBLIC/TIDAL POWER 
Utilizing tidal energy, 2 :34183 
GERMAN FEDERAL REPUBLIC/WAVE POWER 
Utilizing the energy of water waves, 2 :34444 
GERMAN FEDERAL REPUBLIC/WIND POWER 
Energy sources for tomorrow. Non-nuclear-non-fossil Eo 
energy carriers. Pt. 3. Utilization of wind energy, 2 
G FR ORGANIZATIONS 
See also WAK 
Announcement amending the announcement concerning the 
formation of the 'Kerntechnische Ausschuss’ (committee on 


nuclear 


stage of depolarization in germanium, 2 


GERMANIUM/CHARGED-PARTICLE TRANSPORT 
Cooperative radiation effects simulation ee 3s . Semiannual 
fa am report 1 May 1975-31 Mar 1 2 :35690 (AD-A- 


8527) 
GERMANIUM/CHEMICAL ANALYSIS 
Determination of ultratrace quantities of the toxic metals in 
biomedical and enviromental samples, 2 :35746 
GERMANIUM ALLOYS/FABRICATION 
High rate sputter deposited NbsX containing oxygen (Phases, 
deposition kinetics), 2 :35647 (BNWL-SA~ 5854 
G NIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Simple model for characterizing the electrical resistivity in A-15 
rconductors, 2 :35697 
‘ect of hi ressures ani tures on the superconducting 
fe) F the compound d NosGe Ge with A-15 structure, 2 


(DEMOCRATIC REPUBLIC) 
See GERMAN DEMOCRATIC REPUBLIC 
GERMANY (FEDERAL REPUBLIC) 
See GERMAN FEDERAL REPUBLIC 


See TUMOR CELLS 
GINNA-1 REACTOR/REACTOR OPERATION 
Annual report, January-December 1976, 2 :34830 (DOCKET- 
50244-663) 
GKN REACTOR (NECKAR) 
See NECKAR REACTOR 
GLACIERS/SEDIMENTS 
General geology of western New York State and detailed geology 
of West Valley area, 2 :36367 (Y/OWI/SUB-7009/3) 
/LEACHING 


Some possibilities to improve the chemical resistance of glass 
surfaces, 2 :35773 (B. tr-199) 


of fe of samples, 2 :35707 
uitability of containers for sto water 
GLASS/PHYSiCAL RADIATION EFFECTS 

Laser-induced damage as a function of dielectric at 1.06 


micrometers. Fi 2 :35731 
GLAUBER THEORY IVE INTERACTI 
The Glauber correction and final state in of 
the type 7* dyieldsK* Yp, 2 :36543 
GLIOBLASTOMAS 
See NEOPLASMS 
NERVOUS SYSTEM DISEASES 
GLYCINE HISPIDA/PLANT GROWTH 
Analysis of plant growth in fly ash amended soils (15 refs.), 2 
33736 ERC/SP-76/4) 
GLYCOLS/CRITICAL HEAT FLUX 
Flow boiling and pool boiling critical heat flux in water and 
ethylene glycol mixtures, 2 :35938 
BOILING 


Flow boiling and pool boiling critical heat flux in water and 
ethylene glycol mixtures, 2 :35938 
GLYCOLS/SYNTHESIS 
Oxygenated hydrocarbobns from coal-based synthesis “. the 
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GOLD/DEPOSITION 
Direct observations of the growth of sputtered gold films on (111) 
silicon substrates, 2 :36437 
GOLD/PHOTOELECTRIC EMISSION 
0.1-10-keV x-ray-induced electron emissions from 
and secondary electron measurements, 2 :35676 
GOLD/PHYSICAL RADIATION 
Characteristic steady-state electron emission properties for 
‘opical A 
Ohana of the wth of sputtered gold films on (111) 
ations fe) on 
silicon substrates, 2 :3 437 
GONADS 
See also OVARIES 
GONADS/NEOPLASMS 
Gonadal and hematopoietic lasms in Mya arenaria (Oil spill at 
Long Cove, Searsport, Maine), 2 :36211 
GORKOV-ELIASHBERG THEORY/DISTRIBUTION 
FUNCTIONS 
Theory of of weakly illuminated 
su) mductors, 
GOVERNMENT POLICIES 
See also ENERGY POLICY 
Proceedings of the fifth Pennsylvania environmental conference: 
mm y , economy, and the environment (Task Force Reports), 2 
GRABS/DESIGN 
Grab for eet em of a nuclear reactor (Patent), 2 :35011 
GRAFT-HOST REA' 


Immune competence of splenic lymphocytes following _* 


solids: Models 


host disease in mouse 
radiation), 2 :36323 


See LEUKOCYTES 


HITE 
See also PYROLYTIC CARBON 
GRAPHITE/CHEMICAL RADIATION EFFECTS 
Pore structure effects in the radiolytic oxidation of graphite, 2 
:35802 (RD/B/N-3783) 
GRAPHITE/CHEMICAL REACTION KINETICS 
Interaction between graphite and UO: in operating nuclear fuel 
elements, 2 :34712 (AECL-5301) 
GRAPHITE/COMPRESSION STRENGTH 
Studies of mechanical properties = irradiation damage 


nucleation of HTGR hites. 
1976-January 31, 1977 (2020 am and Hao ites), 2 55700 


(COO-2712-2) 
RAPHITE/FABRICATION 
Advanced composites: fabrication processes for selected resin 
matrix materials. Space shuttle engineering and operations 
support, 2 :35709 (N-76-23360) 


GRAPHITE/MOLDING 
Process for the production of pressed block fuel elements of high 


GRAPHITE/MOLECULE COLLISIONS 
Activation studies in the oxidation of graphite. Technical report, 2 
:35729 (AD-A-026414) 
RAPHITE/NEUTRON REACTIONS 
Helium generation and diffusion in graphite and some carbides, 2 
:35691 (CONF-760935-P4) 
Activation studies oxidation of graphite. Technical report, 2 
:35729 (AD-A-026414) 


35802 (RD/B/N-3783) 

Studies of mechanical properties ort, Feb 
nucleation of HTGR February 1, 
1976-January 31, 1977 ( and ), 2 35720 
(COO-2712-2) 

RAP’ RADIATION EFFECTS 

HTGR fuels core development program. progress 
report for the period ending November 30, 1976, 2 :34635 (GA- 
A-14180) 

Restrained 


shrinkage experiments on fuel 
in the of range 2 :34100 
Review of a testpro; 
235734 S734 (CEA CONF- 51 
Sorption of at high 
February 1, 1977, 2 35 2 :35770 3770 (OR' 0.4682-3) 
HITE/TENSILE PROPERTIES 


RAP 
HTGR fuels and de 
report forthe period ending November 30,1976, 34638 (GA- 


128S 

GIANT CELLS 

Pore structure effects in the radiolytic oxidation of graphite, 2 
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Studies of mechanical properties 


f HTG 1. 
31, graphics. Pro and H440 tes), 2 :35720 


(COO-2712-2) 
GRAVITATION/UNIFIED MODELS 


Unified geometric theory 0! su ity, 2 :36672 
GRAVITATIONAL WAVE DETECTORS NOISE 
the frequency longitudinal of 
an aluminum cyli at liquid nitrogen temperatures. 
2 :36421 (AD A-028046) 
BRITAIN 
See UNITED KINGDOM 
GREENHOUSES/SOLAR SPACE HEATING 
Greenhouse window for solar heat absorbing systems derived 
from Cd2SnO, (Patent), 2 :34376 
Greenhouse window for solar heat absorbing systems derived 
from rey (Patent), 2 :34377 
REACTOR/RADIATION MONITORING 
compartments close to the reactor of the Greifswald nuclear 
oon plant Bruno Leuschner during start-up operations, 2 
2 
GREIFSWALD-1 REACTOR/REACTOR INSTRUMENTATION 
Gamma dose rate and neutron fluence determination in the 
compartments close to the reactor of the Greifswald nuclear 
— plant Bruno Leuschner during start-up operations, 2 


GREIFSWALD-2 REACTOR/RADIATION MONITORING 
Gamma dose rate and neutron fluence determination in the 
compartments close to the reactor of the Greifswald nuclear 
— plant Bruno Leuschner during start-up operations, 2 


GREIFSWALD-2 REACTOR/REACTOR INSTRUMENTATION 
Gamma dose rate and neutron fluence determination in the 
compartments close to the reactor of the Greifswald nuclear 
a plant Bruno Leuschner during start-up operations, 2 


GROUND MOTION 
See also SEISMIC EVENTS 
GROUND MOTION/MATHEMATICAL MODELS 
Comparison of theoretical and observed body and surface waves 
— Topical report, 2 :36085 (AD- 
A-031 
GROUND MOTION/NUMERICAL SOLUTION 
Teleseismic coupling from the simultaneous detonation of an 
of nuclear explosions. T: rt, 2 :36086 (AD_A-031268)” 
GROUND WA ‘COMP EVALUATIONS 
Seawater and subsurface water injection experience in West Delta 
block 73 2 :33881 
GROUND WA IATION MONITORING 
Environmental monitoring rt on the status of water 
beneath the Hanford Site, January-December 1975, 2 :34170 
(BNWL-2034) 
GROUND WATER/RADIOACTIVITY 
Evaluation of the radiological quality of the water on Bikini and 
Eneu Islands in 1975: dose assessment based on initial sampling, 
(UCRL-51879(Pt.4)) 


~+- << fly ash cement grouting mix, 2 :33731 
ge , multi-dimensional investigations of the power 
ef the ia Tech Research Reactor and 
Fast-Thermal Argonaut 2 :35128 
REACTION KINETICS 
Mutagen-nucleic acid intercalative binding: structure of a 9- 
aminoacridine: crystalline 
complex, 2 :36237 
G oo FAST BREEDER REACTOR 


Seismic risk analysis for offshore platforms in the Gulf of Alaska, 


H2 REGIONS/CHEMICAL COMPOSITION 


H2 REGIONS/ENERGY SPECTRA 


HASTELLOY X/FATIGUE 


f J=2 and J spectra of CO in 
parison = 

molecular clouds, 2 :36418 
HADRON REACTIONS/MULTIPLE PRODUCTION 

“Length” of the correlation between the produced particles in 
multiple production, 2 :36529 
netbanetien cascades and multiple en on nuclei in parton 

and multiperipheral models, 2 :3 
HADRON- IRON INTERACTIONS 

See also MESON-MESON INTERACTIONS 

NUCLEON-NUCLEON INTERACTIONS 

HADRON-HADRON INTERACTIONS/MULTIPLE 


between the produced particles in 


ABRON HADRON INTER icin 
n scattering at energies in 
<1, 2 :36528 
IRONIC ATO 
(Atoms with a hadron such as an antiproton or a sigma-minus particle 
bound in atomic orbits.) 
HADRONIC ATOMS/DE-EXCITATION | 
Negative meson capture in hydrogen (Ionization cross sections, 
stationary state method), 2 (LA-6619-T) 


See also BARYONS 
RESONANCE PARTICLES 

HADRONS/KINETICS 
Topics in a relativistic dynamical ane model, 2 :36509 
HADRONS/MASS DIFFEREN 

Hadron electromagnetic mass 2 :36514 
HADRONS/PAIR PRODUCTION 

Hadron sanyo due to the neutral current in exclusive 


HABRONS/ and the Weinberg model, 2 :36520 
RONS/QUANTUM THEORY 


gh energy a in quantum field theory (Eikonal 
36552 


See also FLUORIDES 
HALIDES/PHYSICAL RADIATION EFFECTS 
Laser-induced damage as a function of dielectric 
micrometers. Fi 2 :35731 (AD- 
HALOGENATED ALIP’ HYDROCARBONS 
See also CHLORINATED ALIPHATIC HYDROCARBONS 
FLUORINATED ALIPHATIC HYDROCARBONS 
HALOGENATED ALIPHATIC HYDROCARBONS/ 
CHEMICAL ANALYSIS 
Concentration and determination of trace organic pollutants in 
water, 2 :35745 
HALOGENATED ALIPHATIC HYDROCARBONS/ 
CHROMATOGRAPHY 
—— notes: analysis of drinking water for haloforms, 2 
ATOMIC PRODUCTS OPERATION 


FUNCTION is 
See BESSEL FUNCTIONS 
HAPO 
(Hanford Atomic Products 
HAPO/RADIATION MO RING 


ration.) 


Environmental monitoring rt on the status of water 
beneath the Hanford Site, January-December 1975, 2 :34170 
(BNWL-2034) 

HAPO/RADIOACTIVE WASTE MANAGEMENT 

Bibliography of PNL publications in a of radioactive 
wastes, subject-indexed (alphabetically) and listed 
chronologically (latest issues 2 

Nuclear waste management ye 
report, July- i976 2 234 25 25 (BNW 2179) 

HARBORS/POLLUTION CO) 

Means of minimizing pollution at Datecmentioa pier and sea island 

facilities, 2 :33940 
HASTELLOY C/CORROSION 
Behavior of candidate canister materials in 
environments, 2 :34158 (SAND-76-9137) 
HASTELLOY N/EMB 
i eee SEM fractography of Te-embrittled Hastelloy-N. 
HASTELLOY N/PHYSICAL RADIATION EFFECTS 
i — SEM fractography of Te-embrittled Hastelloy-N, 
HASTELLOY 
COmponent systems development program. 
report for the period ending December 31, O51 1996, 2 
36 (GA-A-14244) 
HASTELLOY fi 
COmponent systems development program. 
report for the period ending December 31, 1976, 2 
(GALA-14244) 


| GULF OF ALASKA/SEISMOLOGY 
2 :33851 

GUNDREMMINGER KRB REACTOR 

See RWE-BAYERNWERK REACTOR 
H 


See also HEALTH HAZARDS 
MOR developed for ERDA 
T: a safety management p: vi ‘or 
PRisk Tree program), 2 :36364 


RAMS 
Coal liquefaction. Quarterly report, April-June 1976, 2 :33653 
A-76-95/2) 
HAZARDS 


Conservation of human resources in energy systems, 2 :35342 
HEALTH PHYSICS 
See RADIATION PROTECTION 


See also MYOCARDIUM 
HEART/BIOLOGICAL RADIATION EFFECTS 
Effects on blood pressure and heart rate of selective peg 
midline trunk structures in monkeys ex; to 1000 rads 
Topical report, 2 :36317 (AD-A-030820) 
Fine structure of irradiated mouse heart (Fission neutrons, gamma 
radiation), 2 :36319 
HEART/ELECTRON MICROSCOPY 
Fine structure of irradiated mouse heart (Fission neutrons, gamma 


Preliminary investigation of **Ga-pyrophosphate as a potential 
scanning agent Contes testing in mice and rabbits), 2 :36267 
(BNL-22310) 

HEAT EXCHANGERS 
See also HEAT PUMPS 


Influence of oxide layers on the permeability of heat ——— 
materials to hydrogen under nuclear process condi' 


34668 
HEAT EXCHANGERS/CONTROL SYSTEMS 
Heat exchange system and method and control device therefor 
(Patent), 2 :35840 
HEAT EXCHANGERS/CORROSION 
Energy Conversion Alternatives Study hmag Westinghouse 
Phase 1. Vol. II: materials consideration. Final report, 2 :34472 
(N-76-23693) 
HEAT EXCHANGERS/DESIGN 
Block heat exchanger (Patent), 2 :35927 
Evaporative heat 2 :35929 
Sa. ‘or direct air condensation (Patent), 2 
Heat exchanger element (Patent), 2 :35513 
Heat exchange apparatus and method of controlling fouling 
therein (Patent), 2 :35838 
Heat exchange system (Patent), 2 :35842 
Heat exchanger (Patent), 2 :35931 
Heat exchanger (Patent), 2 :35934 
Heat exchanger with dirt tor for the use of the heat energy 
of waste water (Patent), 2 :35935 
Improvements to heat exchangers (Patent), 2 :34777 
Plate heat exchanger (Patent), 2 :35928 
Regenerative heat exchanger (Patent), 2 :35932 
Steam heated heat exchanger (Patent), 2 :35930 
Thermodynamic aspects of heating surface design shown on 
example of the heating surface of a tube bank, 2 :35828 
Tube-in-shell heat exchangers a LMFBR), 2 :34792 
HEAT EXCHANGERS/FOULIN 
Heat mae apparatus and ae of controlling fouling 
therein (Patent), 2 :35838 
HEAT EXCHANGERS/PRODUCTION 
Method for production of a plate heat exchanger (Patent), 2 :35933 
HEAT EXCHANGERS/SEALS 
= cooled fast breeder nuclear reactors (Patent), 2 
HEAT EXCHANGERS/SPECIFICATIONS 
Exploratory studies of the application of gas-cooled reactors to 
coal conversion, 2 :34867 (ORNL/TM-5341) 
HEAT EXCHANGERS/STRESSES 
Energy Conversion Alternatives Study (ECAS), Westinghouse 
Phase 1. Vol. II: materials consideration. Final report, 2 :34472 
(N-76-23693) 
HEAT EXCHANGERS/THERMAL INSULATION 
thermal insulation system (Patent; LMFBR), 2 


otating heat pipe for air. 2: 2 
Switchable heat Pipe assembly (Paten 2% 
HEAT PIPES/OP 
Switchable heat pipe assembly (Patent), 2 :35839 
HEAT PUMPS/COMPARATIVE EVALUATIONS 
Competition coming in heat pumps: gas-fired may be best in cold 
climate, 2 :35550 
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Energy saving supply unit for air conditioning heating 
ator swimming pools (Patent), 2 :35533 
Plant for the simultaneous production of cooling and heating 
water (Patent), 2 :35534 
'UMPS/ENERGY CONSERVATION 
Industrial processes technology, 2 :35374 (CONF- 
HEAT PUMPS/OPERATION 
eee Saee g of an evaporator in a heat pump (Patent), 
HEAT PUMPS/REVIEWS 
— umps (final part). Principles and possibilities for the use, 2 
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HEAT PUMPS/VALVES 
Method of o _ a heat Cent. 2 :35544 
HEAT RECO T RECOVER 
Waste heat from! kilns and lant, 2 
T RESISTING ALLOYS /MATERIALS TESTIN 


Program to discover materials suitable for service nae hostile 
conditions obtaining in equipment for the gasification of coal 
and other solid fuels. Quarterly progress report, July 1, 1976- 
September 30, 1976, 2 :33617 -1784-21) 
HEAT RESISTING ALLOYS/RESEARCH PROGRAMS 
Program to discover materials suitable for service under hostile 
conditions obtaining in —— for the gasification of coal 
and other solid fuels. Quarter ess — July 1, 1976- 
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HEAT STORAGE 
DATA: safety, hazards, corrosion, melting 
positions, and bibliography, 2 :35297 (TID-27163-P1) 
EUTECTIC DATA: safety, hazards, corrosion, melting — 
compositions, and bibliography, 2 :35298 (TID-27163-P2) 
Structure for collecting solar energy (Patent), 2 :34415 
Underground storage system for heating and cooling systems 
(Patent), 2 :34424 
HEAT STORAGE/LAKES 
Technical and economic problems in the use of long-term storage 
devices in district heating systems, 2 :35325 
HEAT STORAGE/VAPORIZATION HEAT 
Solar energy moe AE 2 :34260 (AD-A-028083) 
HEATING LOAD/COMPUTER CALCULATIONS 
Comparison between measured and calculated hourly heating and 
cooling loads for an instrumented building, 2 :35526 
Computer simulation and validation of a buildin; i 
ventilating, and air conditioning system, 2 :35531 
Field validation test of the er b _ program developed from 
the ASHRAE algorithms, 2 :355 
HEATING LOAD/DATA ACQUISITION SYSTEMS 
bee State University field test study data acquisition system, 2 
HEATING OILS/MARKET 
Petroleum market shares: regi sales of No. 2 distillate fuel oil 
to ultimate consumers 1972 through 1975, 2 :35420 (PB-259944) 
HEATING SYSTEMS/DESIGN 
try (Patent), 2 :35557 
HEATING SYSTEMS/ENERGY DEMAND 
Computer simulation and validation of a buildi 
ventilating, and air conditioning system, 2 :35531 
HEATING S 'STEMS/MATHEMATICAL MODELS 
Simulation and verification of an hydronic sub-system with radiant 
panels, 2 :35527 
HEATING SYSTEMS/OPERATION 
Thermal analysis of the building, and 
selected for the field validation test, 2 33 22 
HEATING SYSTEMS/PERFORMANCE 
bien ynamic simulation of a radiant panel heating system, 2 
HEATING SYSTEMS/THERMODYNAMIC MODEL 
——— ynamic simulation of a radiant panel heating system, 2 
HEAVY ION ACCELERATORS/BEAM PRODUCTION 
Method for the acceleration of radioactive nuclei, 2 :35992 
HEAVY ION ACCELERATORS/TARGETS 
igh intensity heavy-ion recoil-target system, 2 :36007 
HEAVY ION REACTIONS 
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HEAVY ION REACTIONS/BREMSSTRAHLUNG 
Bremsstrahlung in the nuclear fireball model, 2 :36640 
HEAVY ION CTIONS/FIREBALL MODEL 
Bremsstrahlung in the nuclear fireball model, 2 :36640 
HEAVY LEPTONS/LEPTONIC DECAY 
Muon and electron number nonconservation in a V-A gauge 
model, 2 :36527 
HEAVY LEPTONS/MASS 
Muon and electron number nonconservation in a V-A gauge 
model, 2 :36527 
HEAVY OILS/DESULFURIZATION 
Combined desulfurization and hydroconversion with alkali metal 
oxides (Patent), 2 :33919 
HEAVY OILS/RECOVERY 
—— — 4 solvent and thermal heavy oil recovery 
atent), 2: 
ory of hydrocarbon from tar sands (Patent), 2 
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HEAVY WATER/CHEMICAL REACTION KINETICS 
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equilibrium constants for + C2D2 
Ids 2C2HD; C2H2 + D2O yields C2D2 + H2O; 40 to 
2 :35793 
HEAVY WATER/PRODUCTION 
Dual temperature exchange apparatus (Patent), 2 :34192 
Performance of Canadian commercial nuclear units and heavy 
2 :34721 (CONF-750699-P2) 
HEAVY WATER COOLANT 
See HEAVY WATER 
HEAVY WATER MODERATED REACTORS 
See also CANDU TYPE REACTORS 
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Turnover of ouabain-binding sites and plasma membrane proteins 
of mechanism for Weigle reactivation 
8002) 
0M-ATOM COLLISIONS 


GTRR REACTOR 
SGHWR REACTOR 
ZED-2 REACTOR 
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brane proteins 
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HELA CELLS/BIOLOGICAL RADIATION EFFECTS 
mammalian cells 
HELA CELLS/METABOLISM 
eukaryotes, 2 :36226 
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in mammalian cells 
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ionization by nonmetastable atoms, 2 :36457 
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Helium generation and diffusion in graphite and some carbides, 2 
:35691 (CONF-760935-P4) 
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Proton char; 
of 80-1500 eV, 2 :36460 
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Helium ion and diffusion in graphite and some carbides, 2 
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Theo of the field depends hase diagram of superfluid *He 
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Pion double charge exchange on ‘He, 2 :36578 
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Procedure in c a HHT 2 :34665 
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COOLED IRS/REACTOR COOLING 
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ling heat 
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eneration and transfer for steam gasification of coal, 2 :34675 
HELIUM IONS/ION-MOLECULE COLLISIONS 
Charge transfer excitation channels in positive ion-N2O collisions 
at low energy, 2 :3 
HELIUM ION: STARK EFFECT 
Shift measurements of the Stark-broadened ionized helium lines at 
1640 and 1215 angstrom. Ph.D. thesis, 2 :36443 (N-76-24000) 
ISOTOPES/ISOTOPE PRODUCTION 
On the analogy between the emission of energetic helium isotopes 
and les in the interactions of hadrons with Ag 
and Br nuclei, 2 :36479 
HELIUM-NEON LASERS/FREQUENCY CONTROL 
Synchronization of laser radiation with a quantum frequency 
standard in the microwave region, 2 :35 
HELIUM-NEON LASERS/FREQUENCY SELECTION 
Phase-polarization methods for control of the frequency spectrum 
of laser radiation, 2 :35901 
HELIUM-NEON LASERS/RESONANCE ABSORPTION 
laser, 2 :35899 
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-resolution electrophoresis of hemoglobin on starch 
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IRRHAGE/LEUKEMIA 
Hemorrhage in leukemia with special reference to platelet 
transfusions, 2 :36265 
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Investigation of radiation enhanced reactivation Soret 
ee virus (uv radiation, x radiation), 2 
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HETEROCHROMOSOMES/REVIEWS 
Numerical sex-chromosome anomalies in mammals: their 
spontaneous occurrence and use in mutagenesis a. 2 :36251 
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OSES 
See also GALACTOSE 
MANNOSE 
HEXOSES/CHEMICAL ANALYSIS 
Protein-bound carbohydrates in breast cancer. Liquid- 
chromatographic analysis “4 mannose, galactose, fucose, and 
sialic acid in serum, 2 :3622 
HFIR REACTOR SPECIFICATIONS 
ne Flux Isotope Reactor technical specifications, 2 :35135 
ORNL/TM-5711) 
HFR REACTOR/HOT CELLS 
Decontamination of the HFR dismantling cell, 2 :35134 (EUR- 


5468) 
HGI2 SEMICONDUCTOR DETECTORS/FABRICATION 
Growth of mercuric iodide single crystals from dimethylsulfoxide 


HIGGS MODEL/BOUNDARY-VALUE PROBLEMS 
Strength of weak interactions at very high energies and the Higgs 
boson mass, 2 :36525 
HIGGS MODEL/DECAY 
—— of Higgs bosons in gauge models with right-handed 
charged currents, 2 :36548 
HIGGS MODEL/VECTOR MESONS 
yp on nse of Higgs bosons in gauge models with right-handed 
ed currents, 2 :36548 
GAS/ECONOMICS 
carriers within Europe: electricity and SNG, 2 :35396 
HIGH’ GAS/PRODUCTION 
Methanation process for the EEF of an alternate fuel for 
natural gas (Patent; 11 claims), 2 :33648 
ae making low-sulfur and low-ash fuels (Patent; 7 claims), 
HIGH ENERGY PHYSICS/MEETINGS 
V Brazilian symposium on theoretical physics. Volume 1, 2 :36503 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH FLUX ISOTOPE REACTOR 
See HFIR REACTOR 
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atom beam injection rf ing methods 
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See HTGR TYPE REACTORS 
HIGHWAYS 
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HISTIDINE/BIOCHEMICAL REACTION KINETICS 
Tritium exchange method for characterizaton of ane histidyl 
residues and its application to fumarase, 2 :36244 
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Safety features of the Fuel M inane 
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HOT PLASMA 
See also LASER-PRODUCED PLASMA 
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Radiation losses from al 
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HOT SPOT FACTOR 
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HOT-WATER PROCESSES 
Hot water extraction of bitumen from Utah tar sands, 2 :34032 
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Dee ara for the ACES demonstration house, 2 :35322 
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ith for households and 
und heat systems with equipment for 
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of a solar heating installation for a one 
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Harnessing the 34367 
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DRAGON REACTOR 
THTR-300 REACTOR 
VRAIN 
Development status operational features 
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relief accidents with assumed leak sizes, and behaviour of the 
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Studies on the delayed operation of after-heat removal systems in 
HTR PR-S500, 2 :35276 
System for flow regulation and for the reduction of the 
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Conceptual design of a small HTGR for total yeas 
at military installations. Final report (100 MW: MWie)) 
(AD-A-029457) 
HTGR TYPE REACTORS/DESIGN BASIS ACCIDENTS 
Short-time behaviour of the HTR primary circuit during pressure 
relief accidents with assumed leak sizes, and behaviour of the 
containment atmosphere, 2 :35253 
System behaviour models for the analysis of hypothetical accident 
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‘nuclear long-distance energy’. Ener, 7 
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Testing device for fuel element samples (Patent; HTGR), 2 :34652 
HTGR E REACTORS/LOSS OF FLOW 
Afterheat removal in the 3,000 MWsub(th) nuclear process heat 
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concrete structures, 2 :34646 (O) /Sub/4403- 4 
tal and analytical results for a prestressed concrete 
reactor vessel model under simulated HTGR operating 
conditions, 2 :34640 (INIS-mf-3386) 
tructures in lysis boiler- -podded 
PCPV, 2 "34642 (INIS-mf-3386) 
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system of HTR reactors, 2 :34664 
forthe hot ga ct of the HH 0p, 2 34644 
uel- 

HTGR TYPE REACTORS/REACTOR CORES 

A of pro COBRA-IIIC for the 
uidic design of cores, 2 :34679 
Research and on aseismatic problems of HTGR 
Shaking cho nye fa HTGR with 
ofa reactor core, comparison 
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500 MWsub(th) process heat reactor after complete failure 
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rar ai on the Mississippi River Basin, 2 :36324 (ORP/EAD- 
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hammer, 2 :35977 
HYDRAULIC FRACTURING/FLUIDS 
Fluid leak-off under dynamic and static conditions utilizing the 
same eq a, 2 :35869 
gas stimulation pro ry 
HYDRAULIC FRACTURIN 
Hydraulic fracturing on surfactant solutions 
(Patent), 2 :33894 
HYDRAULIC TURBINES 
See also TURBOGENERATORS 
HYDRAULIC 
Trends in turbine desi I, 2 
rends in pump-turbine design. II, 2 :352 
HYD CHEMICAL REACTIONS 
Interactions of hydrazine, ferrous sulfamate, sodium nitrite, and 
nitric acid in nuclear fuel processing solutions, 2 :34113 
(DPSPU-76-30-13) 
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LMFBR fuel October 1- 


December 31, 1976, 2 : 
FUEL 


HYDRAZINE 
Fuel cell (Patent), 2 ee 
HYDRAZINE FUEL CELLS/EXHAUST GASES 
Investigation of hydrazine system reaction product formation. 
Technical report (Elimination of ammonia effluent), 2 :35484 
(AD-A-028587) 
HYDRAZOIC ACID/CHEMICAL 
LMFBR fuel report, October 1- 


5768) 


repr 
December 31, 976, 2 34113 (OR (ORN -5768) 


ANTHRACENE 
BENZENE 
PYRENE 
TOLUENE 
XYLENES 
HYDROCARBONS/CATALYTIC CRACKING 
Aluminosilicate catalysts and changes in their properties during 
cracking of petroleum products k in Russian), 2 :33901 
Catalytic, thermal, and radiation-chemical conversion of 
hydrocarbons. Collected works (Book in Russian), 2 :33906 
— for the catalytic cracking of hydrocarbons (Patent), 2 


HYDROCARBONS/COMBUSTION 
Alcohol-assisted hydrocarbon fuels: a comparison of exhaust 
— and fuel consumption using steady-state and dynamic 
gine test facilities, 2 :35434 
HYDROCARBONS/CRACKING 
Reaction bed for a catalytic cracking Fan (Patent), 2 :34211 
ydrodesulfurization process emplo a titanium 
catalyst (Patent), 2 :33914 =e 
HYDROCARBONS/EXTRACTION 
Extraction of hydrocarbons in situ from 
hydrocarbon deposits (Patent), 2 :34028 
Method for induction heating of underground hydrocarbon 
— using a quasi-toroidal conductor antlinns (Patent), 2 


HYDROCARBONS/HYDROCRACKING 
Process for the production of liquid petroleum gas by two-stage 
hydrocracking (Patent), 2 :33908 
HYDROCARBONS/HYDROGENATION 
Catalyst for the treatment of hydrocarbons with hydrogen and 
method for its production, 2 :33903 
Hydrogenation catalysts (advances in catalysis and adsorption) 
(Book in Russian), 2 :33900 
HYDROCARBONS/MEETINGS 
Symposium on microbiological processes in petroleum and 
symposium on new hydrocarbon chemistry. Vol. 21, No. 3. 
rints, 2 :33929 
HYDROCARBONS/PRODUCTION 
Recovery of hydrocarbons from coal _——, 33 claims), 2 :33666 
HYDROCARBONS/PURIFICATION 
Process for removing acid from hydrocarbons (Patent), 2 :33909 
HYDROCARBONS IATION ABSORPTION ANALYSIS 
Radiometric analyzer with plural radiation sources and detectors 
(Patent), 2 :36052 
HYDROCARBONS/RADIATION CHEMISTRY 
Catalytic, thermal, and radiation-chemical conversion of 
hydrocarbons. Collected works (Book in Russian), 2 :33906 
HYDROCARBONS/RADIATION SCATTERING ANALYSIS 
Radiometric analyzer with plural radiation sources and detectors 
(Patent), 2 :36052 
HYDROCARBONS/RECOVERY _ 


OCARBONS/SEPARATION PROCESSES 
Method for the separation of hydrocarbons from hydrocarbon 
mixtures by adsorption on natural and/or synthetic molecular 
sieves (Patent), 2 :33904 
HYDROCARBONS/SYNTHESIS 
Synthesis of li coal ges, 2 33634 
HYDROCARBONS/THERMAL CRACKING 
Catalytic, thermal, and radiation-chemical conversion of 


134S 
HUMAN CELLS 
See also ALKANES 
ALKENES 
ALKYNES 
Process for recovering and upgrading hydrocarbons from tar 
sands (Patent), 2 :34033 
HYDROCARBONS/REFINING 
Method for the preparation of solid acid catalysts and 
hydrocarbon conversion processes using these catalysts 
(Patent), 2 :33902 
HYDROCHLORIC ACID/CHEMICAL REACTIONS 
Gas-phase ion chemistry of iron pentacarbony] by ion cyclotron 
resonance eer. New insights into the properties and 
reactions of transition metal complexes in the absence of 
complicating solvation phenomena, 2 :35760 
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HYDROCHLORIC ACID/MOLECULE-MOLECULE 
COLLISIONS 
v=1) and De, Ne, HCl, 
and CO. Interim report, 2 :36453 (AD-A-031213) 
HYDROCYANIC ACID/CHEMICAL REACTIONS 
chemistry of i ints the pe ion 
troscopy. New insights into roperties 
reactions of transition metal complexes in the deaiee of 
solvation phenomena, 2 :35760 
HYDROELD CPO AVAILABILITY 
the energy of running water, 2 :34245 
HYDRO! LECTRIC GLACIERS 
the ener, ier ice, 2 :34244 
HYDRO! LECTRI ER/GLOBAL ASPECTS 
Utilizing the energy ai running water, 2 :34245 
rgy: who's doing what (List grou 
National Park Recreation Association 135314 (NP-21719) 
POWER/RELIABILITY 
the energy of running water, 
HYDRO! LE PO Y ASSESSMENT 
Energy sources for tomorrow. me neh -fossil primary 
energy carriers. Pt. 1. Meeting the energy demand in the future 
—_ the importance of non-fossil and non-nuclear primary 
carriers, 2 :35352 
HYDRO C POWER PLANTS 
See also PUMPED STORAGE POWER PLANTS 
Role of incubation period in cavitation erosion, 2 :34. 
OELECTRIC POWER PLANTS/ CLASSIFICATION 


of running water, 2 :34245 
HYDRO DROELECTRIC POWER PLANTS/COST 


ANALYSIS 
Effect of inflation on the choice between hydro and thermal 
wer, 2 :34252 
cient o! n of massive concrete at a 
temperature, 2 : 3424) (AD-A-028067) 
Experience in consructing the dam of the Bratsk hydroelectric 
station, 2 :34246 (AD-A-028065) 
Testing the reliability of the Cayano-Shushenskaya hydroelectric 
wii plant dam, 2 :34249 
IROELECTRIC POWER PLANTS/ECONOMICS 
wer, 
ROELECTRIC POWER PLANTS/ENVIRONMENTAL 


EFFECTS 
Ecological review of hydroelectric reservoirs in Puerto Rico, 2 
:36205 (CEER-1) 
PLANTS/SITE SELECTION 


HYDROELECTRIC PO PLANTS/T 


PLANTS/TECHNOLOGY 
yon ae storage systems suitable for use by electric 
Final Final report, 2 :35437 (EPRI-EM- 
ol. 
HYDROELECTRIC POWER PLANTS/TUNNELS 
Calculation of linings of the construction tunnel for the second 
level of the “yey hydroelectric power plant considering 
seismic effects, 2 
HYDROELECTRIC POWER 
of suitable fe by electric 
t storage systems sui lor use i 
utilities. Volume itt Final report, 2 :35437 (EPRI-EM- 
264(Vol.3)) 
IROELECTRI 


CITY 
See HYDROELECTRIC POWER 
HYDROFLUORIC ACID/ELECTRONEGATIVITY 
HYDROFLUORIC ACID/ION CYCLOTRON RESONANCE 
SPECTROSCOPY 


—— — and gas-phase ion chemistry of hydrogen fluoride, 
4 of the ARIANE 3rd 2 :34221 
sion system stage, 2: 
HYDROGEN/AIR SAMPLERS 
Balloon-borne low temperature air sampler, 2 :36134 
HYDROGEN/ATOM-MOLECULE CO) ONS 
Penning ionization by nonmetastable atoms, 2 :36457 
HYDROGEN/CHEMICAL REACTION YIELD 
— of a hydrogenated coal — (Yields of ey a 
propylene, bu benzene, and other chemicals from 
crac 2 :33667 
Apparatus for combining oxygen ydrogen (Patent; 
radioactive waste gas nuclear power plants), 2 :34143 


HYDROGEN FUEL CELLS/FUEL SYSTEMS 


spectroscopic study of catalysis 
Tropch reaction (7 refs.), 2 333628 (SRO-933-1) 
Si a 2 :35675 
gen tion on Mail), 
HYDROGEN/CONSUMPTION 
Solvent refining of Wyodak, Tltiness Ne 6 (Mon 
Black Mesa coals. Vol. II. Final report, 2 :33669 
HYDROGEN/ELECTRON-ATOM COLLISIONS 
Reaction cross-sections of relevance to a plasmas in ion 
sources, 2 :36433 (CLM-R-157) 
HYDROGEN/HADRONIC ATOMS 
Negative meson capture in hydrogen (I 


onization cross sections, 
HYDROGEN statio state method), 2 :36448 (LA-6619-T) 
ROGEN PE SEPARATION pa 
tion resonance 2 :357 
HYDE. EN/ISOTO PIC EXCHANG 


Variation of surface reaction orobability with reactant med 
incidence: A molecular beam study of the as stepped 
latinum crystal surfaces for H-H breaking, 2 36447 
IRROGEN/KAONIC ATOMS 
Negative meson capture in hydrogen (Ionization cross 
stationary state method), 2 :36448 LA 
IROGEN/METALLURGICAL EFFECTS 
stee 
Reduction of _# oxide : nickel ferrite and alumina doped 
nickel ferrite, 2 :35705 760856-5) 
Second phase embrittlement of solids. Technical report, 2 :35684 
(AD-A-026204) 
HYDROGEN/MOLECULE-MOLECULE COLLISIO 
Vibrational energy exchange between Ho(v = 1) and De, HCl, 
and CO. Interim report, 2 :36453 (AD-A-031213) 
HYDROGEN/MUONIC ATOMS 
Negative meson capture in hydrogen (Ionization cross sections, 
avian stationary state method), 2 :36448 (LA-4619-T) 
IRROGEN/NEUTRON TRANSPORT 
Slowing-down distances and times of 0.1- to 14-MeV neutrons in 
hydrogenous materials, 2 :36651 
HYDROGEN/SORPTION 
Optimization studies of various coal-conversion systems. Quarterly 
report, July-September 1976 (19 refs.), 2 33656 (FE_2: (FE-2274-2) 
HYDROGEN/SPECTRAL SHIFT 
Theoretical study of the perturbation — hydrogen atom 
b iati : 


mine) and 
253531) 


Performance and development of the natural gas network in the 
Federal Republic of Germany and tec aspects of a 
transition to — 2 :33978 

HYDROGEN/WAVE 
Theoretical study of the perturbation of the hydrogen atom 
trum by CO, laser radiation, 2 :36445 
HYDROGEN 1 TARGET/HELIUM 3 REACTIONS 
Polarization phenomena in few-body —, 2 :36581 
HYDROGEN | TARGET/HYPERON REACTIONS 
Y* production in =~ -nucleus reactions (23GeV/c), 2 :36489 
HYDROGEN 1 TARGET/NEUTRON REACTIONS 

Parity violating asymmetry in the radiative capture of polarized 

neutrons by protons, 2 :36576 
HYDROGEN | TARGET/PROTON REACTIONS 
in few-body systems, 2 :36581 


See TRITIUM 
HYDROGEN CHLORIDES 
See HYDROCHLORIC ACID 
HYDROGEN CYANIDES 
See HYDROCYANIC ACID 
HYDROGEN DEUTERIDE/CHEMICAL REACTIONS 
A shock tube study of the reaction of H atoms with Df. Interim 
report, 2 :35779 (AD-A-026285) 
HYDROGEN FLUORIDES 
See HYDROFLUORIC ACID 
HYDROGEN FUEL CELLS/DESIGN 
ae ee cell with alkali and alkaline earth metal 
taining electrolyte (Patent; paste electrolyte), 2 :35499 
HYDROGE FUEL CELLS/E ODES 
a cell with alkali and alkaline earth metal 
electrolyte (Pa (Patent; paste electrolyte), 2 :35499 
HYDROGE FUEL OLYTES 
cell with and alkaline earth metal 
electrolyte (Patent; paste electrolyte), 2 :35499 
HYDROGEN FUEL CELLS, IBILITY STUDIES 
a energy storage system: preliminary feasibility 
and economic assessment, 2 :35485 (BNL. 22164) 
HYDROGEN FUEL CELLS/FUEL SYSTEMS 
Method and apparatus for controlling the fuel flow to a steam 
reformer in a fuel cell system (Patent), 2 :35500 


135S 
_ Transition metal chemistry under high carbon monoxide pressure: 
BENEFIT 
See DEUTERIUM 


HYDROGEN FUEL CELLS/HYBRID SYSTEMS 


HYDROGEN FUEL CELLS/HYBRID SYSTEMS 
Fuel cell-secondary cell combination (Patent), 2 :35489 
HYDROGEN FUEL CELLS/HYDROGEN GENERATO) 
Method and apparatus for controlling the fuel flow to a steam 
reformer in a fuel cell system (Patent), 2 :35500 
HYDROGEN FUEL CELLS/OFF-PEAK ENERGY STORAGE 
Hydrogen-halogen energy storage system: preliminary feasibility 
and economic assessment, 2 :35485 (BNL 22164) 
HYDROGEN FUEL CELLS/PERFORMANCE 
New materials for fluoro sulfonic acid electrolyte fuel cells. 
peta be on No. 2, 7 March-7 November 1975, 2 :35494 (AD- 
A-022 
HYDROGEN FUEL CELLS/RESEARCH PROGRAMS 
Development of advanced fuel cell system (phase 4). Summary 
report, 20 Feb - 31 Dec 1975, 2 35486 (N-76-23687) 


HYDROGEN FUELS 
lications of liquid-hy -fueled aircraft. Technical 
-A-028224) 


ar-Jul 1974, 2 — ( 
Vulnerability of airborne cryogenic fuel tanks. Technical report, 
A-028225) 


Mar-Aug 1974, 2 
HYDROGE: 
a ae system ord a combustion of hydrogen gas (Patent), 2 
fueled rotary engine (Patent), 2 :35616 
HYDROGEN GENERATORS, CONTROL SYSTEMS 
HMethod and apparatus for controlling the fuel flow to a steam 
reformer in a fuel cell system (Patent), 2 :35500 
HYDROGEN IONS 1 PLUS/BEAM PRODUCTION 
Computations of hydrogen ion species produced in high current 
ion sources, 2 :36434 (CLM-R-159) 
HYDROGEN IONS 1 PLUS/ELECTRON-MOLECULE 
COLLISIONS 
Reaction cross-sections of relevance to hydrogen plasmas in ion 
sources, 2 :36433 (CLM-R-157) 
HYDROGEN IONS 1 PLUS/ION-ATOM COLLISIONS 
Proton charge exchange with inert gas atoms at collision energies 
of 80-1500 eV, 2 :36460 
HYDROGEN IONS 1 PLUS/ION-MOLECULE COLLISIONS 
Charge transfer excit~tion channels in positive ion-N2O collisions 
at low energy, 2 :36464 
HYDROGEN IONS 2 PLUS/BEAM PRODUCTION 
Computations of hydrogen ion species produced in high current 
ion sources, 2 :36434 (CLM-R-159) 
HYDROGEN IONS 2 PLUS/ELECTRON-ION COLLISIONS 
Reaction cross-sections of relevance to hydrogen plasmas in ion 
sources, 2 :36433 (CLM-R-157) 
HYDROGEN IONS 3 PLUS/BEAM PRODUCTION 
Computations of rey ot ion species produced in high current 
ion sources, 2 :36434 (CLM-R-159) 
HYDROGEN IONS 3 PLUS/ELECTRON-ION COLLISIONS 
Reaction cross-sections of relevance to hydrogen plasmas in ion 
sources, 2 :36433 (CLM-R-157) 
HYDROGEN ISOTOPES/ISOTOPIC EXCHANGE 
Chemical equilibria relating the isotopic hydrogens at low 
temperatures, 2 :35780 (UCRL-52104) 
HYDROGEN NITRATES 
See NITRIC ACID 
HYDROGEN PEROXIDE/RADIOSENSITIVITY EFFECTS 
Cell by near-ultraviolet radiation and a 
-8002) 


See also HYDR OGEN GENERATORS 
PARTIAL OXIDATION PROCESSES 
STEAM-IRON PROCESS 
THERMOCHEMICAL PROCESSES 
Method for production of heat and hydrogen gas (Patent; active 
and ive metals react with seawater in micro electrochemical 
cells), 2 :34200 
Nuclear power for the production of synthetic fuels and 
feedstocks (U ee Se peak power), 2 :35435 
Oxygenated hy from coal-based synthesis gas in the 
context of the domestic petrochemical industry, 2 :33632 
HYDROGEN PRODUCTION/COAL GASIFICATION 
Process routes for the manufacture of hydrogen (Various 
routes from hydrocarbon feedstocks). 2 :34213 
HYDROGEN PRODUCTION/ECONOMICS 
Exploratory studies of the —_) of 
coal conversion, 2 :34867 (ORNL/TM-5341) 
esign of an —— nuclear hydrogen production 
based on of 
for 10 million scm/day), 2 :34202 (N- 76236 ) 
mg generation process. Quarterly technical progress report, 
May 17, 1976-August ot 3 1976 (Hybrid electrol 
thermochemical 


electrolysis of sulferous acid), 
2 :34201 (FE-2262-3) 


Maritime aspects of prod its at sea and 
delivering them to the IC-SG-76-04) 


process 


reactors to 
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HYDROGEN PRODUCTION/OCEAN THERMAL ENERGY 
INVERSION 


CO) 
Maritime aspects of producing ucts at OTEC plants at sea and 
ae them to the United States, 2 :34354 iC-SG-76-04) 
OXIDATION 


carbon monoxide and/or hydrogen contained 


or the manufacture of 
routes from hydrocarbon feedstoc 
Synthetic oil from coal. Semi-annual report No. 2, 1 Jul-31 Dec 
1975, 2 :33657 (PB-253733) 
HYDROGEN PRODUCTION/PHOTOLYSIS 
The photoelectrolysis of water using iron titanate anodes, 2 :35728 
HYDROGEN PRODUCTION ‘CH PROGRAMS 
Conta 7693) Quarterly report, April-June 1976, 2 :33613 


A-76-93/2) 
H aa en technical progress report, 
May 17, ‘Sre-angust 16,19 16, 197 (Hybrid electrolytic- 
thermoc rocess based on electrolysis of sulfurous acid), 
2 :34201 FE? 2-3) 
HYDROGEN PRODUCTION/STEAM REFORMER 
ydrogen production in the petro! 
steam-oxygen gasification of poe 
hydrogen-containing gases), 2 :34212 
Process routes for the manufacture of hy 
routes from hydrocarbon feedstocks), 2 :34213 
Reaction bed for a catalytic cracking plant a. 2 :34211 
HYDROGEN PRODUCTION/STEAM-IRO PROCESS 
Coal tion. ly report, April June 1976, 2 :33613 
A-76-93/2) 
HYDROGEN PRODUCTION/TECHNOLOGY 
ETA: a model for energy technology assessment, 2 :35390 
HYDROGEN PRODU' ON/THERMOCHEMICAL 
PROCESSES" 


of an in’ nuclear ioaeem production 
sulfur cycle water decom 
we cle based on electrolysis of oy 
designed for 10 million 2 :34202 (N-76-23 
Discovery of reaction sequences for thermochemical w 
splitting. Technical summary rt, 2 :34203 (AD-A_029959) 
oo and uses of hydrogen (32 ss 2 :34206 
gen oa process. Quarterly technical progress report, 
May 17, 1976-August 16, 1976 (Hybrid 
thermochemical — rocess based on electrolysis of sulfurous acid), 
2 :34201 (FE-2262-3) 


Kinetics of the hydrolysis of MgCl: and the chlorination of 
magnesia, 2 : 142) 
Method and device for the production of hydrogen from water 


:34207 
Method for thermochemical uction of hydrogen from water 
dioxide, ammonia, and water 
drogen and from water 
‘or oxygen 
fick ferric 2 :34210 
Process o jucing hydrogen oxygen from HzO in a 
thermoc cyele (Patent, steam, SOs, a and oxide of one of 
metals Mn, Fe, Co, Ni, Zn, and Cd), 2 :34 
ysis of lar 
(Four-step methanol 


See also HYDROGEN-BASED ECONOMY 
TANKS 


ydrogen-halogen energy storage system: preliminary 
and economic assessment, 2 :35485 (BNL-22164) 

HYDROGEN STORAGE/IRON HYDRIDES 


Solid state hydrogen storage 
(AD-A-031229) 
HYDROGEN STORAGE/MANGANESE HYDRIDES 
Metal hydride materials at -_— current status and 
state hy 
needa, Fined 1 Oct 1973. Mar 1976, 16,2 
(AD-A-031229) 
HYDROGEN STORAGE/TANKS 


136S 
HYDROGEN STORAGE 
Metal hydride materials ogeene at BNL: current status and 
future 2 :34218 | 
Tank for the storage and transport of low temperature cooled 
a gases at around atmospheric pressure (Patent), 
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HYDROGEN STORAGE/TITANIUM HYDRIDES 
Metal hydride materials program at BNL: current status and 
future plans, 2 :34218 (BNL-22062) 
HYDROGEN SULFIDES/CHEMICAL REACTIONS 
ar aac determination of reactive hydrocarbons, 2 
15 
HYDROGEN SULFIDES/CORROSIVE EFFECTS 
Materials research for clean utilization of coal. Quarterly progress 
report, 2 :33625 (FE-3800-9) 
HYDROGEN SULFIDES/REMOVAL 
Method for purifying gases produced by gasification of solid fossil 
fuels using steam and oxygen under pressure (Patent), 2 :33603 
h program of the Morgantown Energy Research Center, 2 
33577 (MERC/SP-77/ 1) 
Sulfur recovery from flue gas poor in hydrogen sulfide: LUCAS 
method, 2 :33743 
Synthoil process: material balance and thermal efficiency, 2 :33663 
HYDROGEN SULFIDES/SORPTION 
Process for regenerating a solid copper-chromium reactant used in 
the removal of hydrogen sulfide from hydrogen recycle gas 
(Patent), 2 :33926 
HYDROGEN-BASED ECONOMY/TECHNOLOGY 
ASSESSMENT 


Hydrogen energy econom 
impacts (Book), 2 34199. 
HYDROTHERMAL SYSTEMS/FLUID INJECTION 
Geohydrological environmental effects of geothermal power 
production: Phase I. Final report, 2 :34427 (SSS-R-75-2733) 
HYDROTHERMAL SYSTEMS/FLUID WITHDRAWAL 
Geohydrological environmental effects of geothermal power 
production: Phase I. Final report, 2 34427 (SSS-R-75-2733) 
HYDROTHERMAL SYSTEMS/HEAT TRANSFER 
Geohydrological environmental effects of geothermal power 
production: Phase I. Final report, 2 :34427 (SSS-R-75-2733) 
Simulation of fluid-rock interactions in a geothermal basin. Final 
report, 2 :34441 aot 
HYDROTHERMAL SYSTEMS/MASS TRANSFER 
Geohydrological ae effects of geothermal power 
production: Phase I. Final report, 2 34427 (SSS-R-75-2733) 
HYDROTHERMAL SYSTEMS/MATHEMATICAL 
Geohydrological environmental effects of geothermal pow: 
production: Phase I. Final report, 2 "34427 (SSS-R-75.2733) 
Geohydrological environmental effects of geothermal power 
production: Phase IIA. Final report, 2 :34438 (SSS-R-77-2998) 
Simulation of fluid-rock interactions in a geothermal basin. Final 
report, 2 :34441 
HYDROTHERMAL SYSTEMS/ROCK-FLUID INTERACTIONS 
Simulation of fluid-rock interactions in a geothermal basin. Final 
report, 2 :34441 (SSS-R-76-2734) 
HYDROTHERMAL SYSTEMS/SIMULATION 
Geohydrological environmental effects of geothermal 
production: Phase IIA. Final report, 2 : 4438 (S8S-R7? 77-2998) 
HYDROXYBENZENE 
See PHENOL 
HYDROXYLAMINE/CHEMICAL REACTIONS 
LMFRBR fuel rep ong) progress report, October 
December rth 1976, 2 :34115 (ORNL/TM.-5768) 
HYDROXYPROPIONIC ACID-ALPHA 
See LACTIC ACID 
XYTOL’ 


‘(CHEMICAL EFFLUENTS 
of effluents from the HYGAS and 
fone tat Interim report, July-September 1976, 2 :33624 


HYGAS PROCESS/ENVIRONMENTAL EFFECTS 
Characterization of effluents from the HYGAS and 
Interim report, July-September 1976, 2 :33624 
1 


PROCESS/MATERIALS HANDLING 


pretreatment study. Interim Series No. I, A-1. 
Evaluation contractor for Joint ERDA-A.G.A. Coal 
Gasification (22 refs; for reduction of caking 
tendency), 2 :33621 (FE-2240-20) 

HYGAS PROCESS/RESEARCH PROGRAMS 

Coal gasification. Quarterly report, April-June 1976, 2 :33613 
(ERDA-76-93/2) 

HYPERGEOMETRIC 


Need for a new classification of double hypergeometric series, 2 


Effects on blood pressure and heart rate of selective shi of 
Topical report, 2 :36317 (AD-A 


ICELAND/TECTONICS 
Precise di its in Iceland, 2 :34428 


distance measuremen‘ 
» air quality assessment for probable 
in the northwest (19 refs). 23 2 :33747 
IDAHO/ENERGY URCE DEVELOPMENT 
Pacific Northwest regional assessment oa) tea 1975 annual 


PLANT/RADIOACTIVE 
mays "March 1976 (Calcination;radioiodine adsorption;noble 
ATION, y 34133 ICP. 1098) 
INEERING LABORATORY/ 
CCTIVE WASTE STORAGE 


of 2 (TREE: 1001 at the early waste 
retriev: t, (TREE- 
ILLINOIS/ RES 
Coal market study forth the Ea Eastern Interior Province to 2040 
-Sulfur coals in Wabash Valley area 
of Illinois and Indiana), 2 :33806 
IMAGES/DATA PR SING 
ication in di; image processing, 
IMIDES/FABRICATION 
Advanced composites: aoe processes for selected resin 


metrix material: his. uttle engineering and operations 
(R623 


2 :35709 23360) 


Immune competence of of splenic lymphocytes 
host disease in SS chimeras 
radiation), 2 "36323 

IMPACT SHOCK/FINITE ELEMENT METHOD 

Finite element formulation and solution of a class of 

A problems in continuum mechanics, 2 : 


an im on a reactor 
S- +3387) oni 
Reaction-time relationshi en my structural design of reinforced 
— for aircraft impact, 2 :35175 (INIS-mf- 
Predictin; ect O thermal emissions on the temperature 
and salave humidity in the Imperial Valley of California, 2. 


234433 
VALLEY/G 


EOTHERMAL 
IMPERIAL VALLEY/G 


Some issues regarding politica prt 
and social im; 
the Im; 
IMPERIA, VALLE\ LOGY 
Predic' lect of geothermal emissions on the temperature 
and in humidity in the Imperial Valley of California, 2 


:34433 
Predic fect o emissions on the temperature 
Imperial Valley of California, 2 


IMPORTANCE FUNCTION (NEUTRON) 
See NEUTRON — TANCE FUNCTION 
IN UTERO IRRADIATI 
See PRENATAL TRRADIA TION 
INCINERATORS/CORROSION 
Protection of HCl dew point corrosion in municipal incinerators, 2 


235948 
INCINERATORS/DESIGN 
Energy Research and Deve! Administration 
waste, January-June 1976, 2 :34137 (REP- 2540) 
INCLUSIVE D UTION 
See INCLUSIVE IN’ — 


INCLUSIVE INTERACTIO 


USIVE INTERACTIONS/CLUSTER EMISSION MODEL 
Inclusive distributions for sequential decay processes (Polynomial 
matrix elements), 2 :36530 
t 
the period ending 31, 1976, 2 
GA-A- 


INCOLOY 
COmponent and systems program. 


development 
report for the December 31, 1976, 2 


5059) 
34997 (INIS-mf- 


137S INCOLOY 800/FATIGUE 
| 
elated 
2 
See CRESOLS 
HY 
tor 
HYPERON BEAMS/RESEARCH PROGRAMS 
Experiments in neutral 2 :36469 
HYPOTENSION/RADIO’ ON 


INCOLOY 800/MATERIALS TESTING 


INCOLOY 800/MATERIALS TESTING 
Materials research for clean utilization of coal. Quarterly progress 
report (Particle abrasion), 2 :33625 (FE-3800-9) 
INCOLOY 800/MECHANICAL PROPERTIES 
Sodium Technology Program: friction, wear, and self-weldi 
Quarterly progress report for the period ending July 31, 1976 
(LMFBR). 2 :34764 (WARD-NA-3045-38) 
INCONEL 617/AGING 
COmponent and systems development program. Quarterly 
progress report for the period ending December 31, 1976, 2 
34636 (GA-A-14244) 
INCONEL 718/FRICTION 
Sodium Technology Program: friction, wear, and or ak 
Quarterly progress report for the period ending July 31, 1976 
2 :34764 (WARD-NA-3045-38) 
INCONEL 718/WEAR 
Sodium “Tecnology Program: friction, wear, and self-welding. 
Quarterly — report for the period ending July 31, 19 6 
2 :34764 (WARD-NA-3045-38) 
IN-CORE FUEL MANAGEMENT 
See FUEL MANAGEMENT 
INDIA/TIDAL POWER 
Tapping <p power, 2 :34442 
111/ISOSPIN 
Isospin mixing in '''In and the inclusion of additional terms in the 
mixing formalism, 2 :36612 
INDIUM SELENIDES/PHOTOVOLTAIC EFFECT 
Ternary compound thin film solar cells. Quarterly report No. 2, 1 
Dec 1975-29 Feb 1976, 2 :34296 (PB-253344) 
INDIUM SULFIDES/PHOTOVOLTAIC EFFECT 
Ternary compound thin film solar cells. Quarterly report No. 2, 1 
Dec 1975-29 Feb 1976, 2 :34296 (PB-253344) 
INDIUM TELLURIDES/PHOTOVOLTAIC EFFECT 
Ternary compound thin film solar cells. Quarterly report No. 2, 1 
Dec 1975-29 Feb 1976, 2 :34296 (PB-253344) 
INDONESIA/NUCLEAR POWER PLANTS 
Some aspects of choosing the type of nuclear power plant 
(Indonesia), 2 :34543 (INIS-mf-3239) 
Special listing of current cancer research on occupational 
carcinogenesis and related studies, 2 36315 5 (PB.253790) 
INDUSTRIAL PLANTS 
See also GASEOUS DIFFUSION PLANTS 
INDUSTRIAL PLANTS/CATALYTIC CONVERTERS 
Catalytic treatment of automotive exhaus' a. 2 35633 
INDUSTRIAL PLANTS/ELECTRIC 
Industrial innovations and management toward more-efficient 
usage of electrical energy, 2 :35450 
Planned reduction in electrical energy use in Nashville-Davidson 
County, Tennessee: a preliminary assessment, 2 :35448 
INDUSTRIAL PLANTS/ENERGY CONSERVATION 
tiie) Industrial processes technology, 2 :35374 (CONF- 
Efficiency in the use of energy has been effected through 
—" use of subsurface space (Kansas City, Missouri area), 2 


Energy conservation: a national forum oom Specie. Fort 
Lauderdale, Fla., Dec. 1-3, 1975), 2 :35372 (CONF-751216-) 

Energy conservation in Uniroyal, Inc., 2 :35381 

Energy conservation program at Ralston Purina, 2 :35382 

Energy conservation at Monsanto, 2 :35383 

INDUSTRIAL PLANTS/ENERGY CONSUMPTION 

Final report on survey of the applications of solar thermal energy 
systems to industrial process heat. Volume 2. Industrial process 
heat survey, 2 "34390 

INDUSTRIAL PLANTS/HEAT RECO 
Energy conservation program at Ralston Purina, 2 :35382 
INDUSTRIAL PLANTS/NATIONAL DEFENSE 

Defense industrial base: industrial preparedness and nuclear war 
survival. Part I. Hearings before the Joint Committee on 
Defense Production, Congress of the United States, Ninety- 
Fourth Congress, Second Session, November 17, 1976, 2 :35406 

INDUSTRIAL PLANTS/POLLUTION CONTROL 

EQUIPMENT 

Removal of sulfur oxides and particulate matter from waste gas 
streams (Patent), 2 :34509 

INDUSTRIAL PLANTS/PROCESS HEAT 

Final report on survey of the applications of solar thermal energy 
systems to industrial process heat. Volume 2. Industrial process 
heat survey, 2 :34390 (TID-27348/2) 

Final report on survey of the applications of solar thermal energy 
systems to industrial process heat. Volume 3. Solar therma! 
energy systems analysis and preliminary assessment of related 
nontechnical issues, 2 :34391 (TID-27348/3) 

INDUSTRIAL PLANTS/UNDERGROUND SPACE 

Efficiency in the use of energy has been effected through 

= use of subsurface space (Kansas City, Missouri area), 2 
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INDUSTRIAL PLANTS/WASTE HEAT 
of recovery in equipment development, 2 :35574 
INDUSTRIAL WASTES 


See also REFUSE DERIVED FUELS 
INDUSTRIAL WASTES/RECYCLING 
Scrap is a valuable raw material, 2 :35947 
INDUSTRIAL WASTES/SAMPLING 
Technical manual for process sampling strategies for or; 
materials. Final rt Jul 75-Jan 76, 2 :361 ae 
INDUSTRIAL WASTES/SOLID WASTES 
Evaluation of solid waste materials for highway uses. Final report, 
2 :35579 (PB-253609) 
INDUSTRIAL WASTES/USES 
Cements Lymer from industrial waste materials, 2 :33690 
(MERC/SP-76/4) 
Evaluation of solid waste materials for highway uses. Final report, 
(PB-253609) 


See also CHEMICAL INDUSTRY 
COAL INDUSTRY 
DEVELOPING COUNTRIES 
FOOD INDUSTRY 
METAL INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
OIL SAND INDUSTRY 
OIL SHALE INDUSTRY 
PAPER INDUSTRY 
PETROLEUM INDUSTRY 
TIC PRECIPITATORS 
for air pollution control (citations from 
a for 1964-Sep 76 (142 citations), 2 
154504 ( (NT 18/PS- 76/075 

Electrostatic precipitators. itins 1. 1970-1974 (citations from 
the Engineering Index Data Base). Report for 1970-74 (189 
citations), 2 :34505 (NTIS/PS-76/0753) 

Electrostatic precipitators. Volume 2. 1975-September 1976 
(citations from the Engineering Index Data ). Ri for 
1975-Sep 76 (129 citations), 2 :34506 (NTIS/PS-76/0754) 

INDUSTRY/ENERGY CONSERVATION 
_Tsi316) Industrial processes technology, 2 :35374 (CONF- 
121 
ter VII. Workshops organization, 2 :35377 (CONF-751216-) 
pw whe 8 model for investment choices to economics energy 
in industrial processes, 2 :35338 

Vehicle for improving energy management for business and 

industry, 2 :35316 
INDUSTRY/ENERGY CONSUMPTION 

Final report on survey of the applications of solar thermal energy 
systems to industrial process heat. Volume 2. Industrial process 
heat survey, 2 :34390 TID-27348/2) 

INDUSTRY/HEALTH HAZARDS 
Conservation of human resources in energy systems, 2 :35342 
INDUSTRY/HEATING OILS 

Petroleum market shares: regional sales of No. 2 distillate fuel oil 

to ultimate consumers 1972 through 1975, 2 :35420 (PB-259944) 
INDUSTRY/HEATING SYSTEMS 
Compound heat systems with equipment for households and 
industry (Patent), 2 :35557 
INDUSTRY/MATERIALS 
— toes ials needs. Midterm technical report, 2 :35347 (AD- 
Critical materials needs. Final aa eee, 2 :35348 (AD-B-005889) 
ame theoretic approach to pricing, 
INDUSTRY/S /SAFETY 
Conservation of human resources in energy systems, 2 :35342 
INFLUENZA VIRUSES/INFECTIVITY 

Attenuated influenza virus in normal _— role of pulmonary 

function studies in vaccine trials, 2 
INFORMATION SYSTEMS 

Funding and management alternatives for ERDA 

and restricted data 2 2 :36843 3 ERDA-97) 
IMOGENEOUS PLASMA/RAMAN EFFECT 

Stimulated Raman scattering and penetration of an 

electromagnetic wave into an inhomogeneous plasma, 2 :36754 
INHOMOGENEOUS PLASMA/WAVE PROPAGATION 

Linear transformation of electromagnetic waves in the region of 

—— propagation in a three-dimensionall 
inhomogeneous magnetoactive plasma, 2 :36753 

Periodic slow-wave structures for excitation of lower-hybrid 

waves, 2 :36756 
INOSITOL/BIOLOGICAL EFFECTS 

Inositol-less death in yeast results in a simultaneous increase in 

en viscosity, 2 :36242 


Con loft with low of 
trol of insects its at temperatures: toxicity 
mixtures of methyl and acrylonitrile to three species of 


' insects, 2 :36350 
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it vs. length for insects, 2 :36224 
INSECTS/Mt INITORING 
Entomological reconnaissance of Syncrude Lease No. 17 and its 
environs, 2 :34062 
wei; i i insects, 2 : 
Recovery of hydrocarbons from coal (Patent; 33 claims), 2 :33666 
Research program of the Morgantown Energy Research Center, 2 
:33577 (MERC/SP-77/ 1) 
IN-SITU GASIFICATION/BOREHOLE LINKING 
¥ report, April-June 1976, 2 :34016 
IN-SITU GASIFICATION/DUCTS 


IN-SITU GASIFICATION/ECONOMICS 
Preliminary economics and comment: in-situ gasification of coal 
for power and SNG, 2 :33579 (PB-256034) 
-tr- 
IN-SITU GASIFICATION/ENVIRONMENTAL IMPACTS 
Outlook for research and develo poe in the 
ification of coal, 2 :33627 (PB-257155) 
IN-S GASIFICATION/FEASIBILITY STUDIES 
Methods of oe, sweet gasification of Volga fuel-shales, 2 
:34019 (UCRL-Trans-11189) 
IN-SITU GASIFICATION /RESEARCH 
Outlook for research and develo 
ification of coal, 2 
IN LIQUEFACTION 
age of hydrocarbons from coal (Patent; 33 claims), 2 :33666 
INSOLATION/MAPS 
Systems engineering and analysis task photovoltaics systems 
definition a press: of the ERDA national solar photovoltaic 
:34332 (CONF-760837-P1) 
INSTRU ENTS (MEASURING) 
See MEASURING INSTRUMENTS 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INTEGRATED CIRCUITS/QUALITY ASSURANCE 
Electrical parameter screens for air force weapon systems 
hardness assurance. Final report, 2 :36056 (AD-A-028613) 
INTEGRATED CIRCUITS/RADIATION HARDENING 
Electrical parameter screens for air force weapon systems 
hardness assurance. Final - 2 :36056 (AD-A-028613) 
INTERFEROMETERS/ DESIG) 
Time-resolved interferometry with picosecond laser pulses, 2 
:36066 (UCRL-78490) 
INTERFEROMETERS/PERFORMANCE 


) 
INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
STRATIFIED CHARGE ENGINES 
INTERNAL COMBUSTION ENGINES/AFTERBURNERS 


and apparatus for purifying exhaust gases (Patent), 2 
Switch gear for controlled addition of air to the exhaust gas of an 


internal combustion 2 :35626 
INTERNAL COMBUSTION ENGINES/CATALYTIC 
CONVERTERS 


ss monolith-mounting arrangement (Patent), 2 
:35632 


Catalytic treatment of automotive exhaust gas (Patent), 2 :35633 
Exhaust gas cleaning arrangement with a resiliently 
monolithic ceramic catalyzer (Patent), 2 :35631 
—— apparatus for purifying exhaust gases (Patent), 2 
INTERNAL COMBUSTION ENGINES/COMBUSTION 


CHAMB: 
of fuels, particularly 


and equi; it for 
ydrocarbons Patent), 2 :35614 
INTERNAL COMBUSTION ENGINES/EXHAUST GASES 
Alcohol-assisted hydrocarbon fuels: a comparison of exhaust 
emissions and fuel consumption using steady-state and dynamic 
engine test facilities, 35434 ne 
Method and equipment for i operating an internal 
in methane (Patent), 2 


INTERNAL COMBUSTION ENGINES/FUEL CONSUMPTION 
drocarbon 


1ON ACOUSTIC WAVES/MODULATION 
/ 


INTERNAL COMBUSTION ENGINES/FUEL SYSTEMS 
Fuel preheating (Patent), 2 :35587 
ethod equipment for supplyin; operating an internal 
combustion engine with fuel gas rich in methane (Patent), 2 
INTERNAL COMBUSTION ENGINES/POLLUTION 
CONTROL EQUIPMENT 
Exhaust gas purifying system (Patent), 2 :35627 
Exhaust systems (Patent), 2 :35628 
INTERNAL COMBUSTION ENGINES/SUPERCHARGERS 
— nozzle supercharging of internal combustion engines, 2 
INTERNAL IRRADIATION/RADIATION DOSES 
REDIQ: a mes peed program for estimating health effects from 
TT ae and ingestion of radionuclides, 2 :36312 (BNWL- 
INTERNATIONAL ORGANIZATIONS 
See also COMECON 
EURODIF 
COMMUNITIES 


OP. 
INTERNATIONAL ORGANIZATIONS/ENERGY PO} 
Studies of NATO - CCMS on energy saving, 2 :35509 
INTERPLANETARY MAGNETIC 
Magnetic holes in the solar wind, 2 :36412 (N-76-24136) 
Modulation of trapped energetic electrons at 6.6 R(E) by the 
SADA ene magnetic field. Interim report, 2 
:36429 (AD-A-028 
en ysical data number 382. Part I (prompt reports). Data 
for May 1976-April 1976. ew of data issued as 
(supplement) February 1976, 2 :36413 (PB-247137- 
WATER/CONTROL 
Limitation of the influx of formation water into oil wells (Book in 


Direct ac generation from solar cell arrays, 2 :34307 
networks, 2 
IODEX PROCESS 
See IODOX PROCESS 
IODINE/ADSORPTION 
Waste management devel 
January-March 1976, 2 :34133 (ICP-1098) 
IODINE/CHEMISORPTION 
Exhaust air filtering at reactors. Ageing and poisoning of iodine 
sorption materials, identification of iodine compounds in the off- 
of nuclear —. 2 :34135 (KFK-2262) 
IODINE/EXCITED STATES 
Photoluminescence spec diatomic molecules. Final 
rt, 1 Jun May 1976, 2 35796 (AD_A.031109) 
IODI TRATI 
Development of on filters for reprocessing — 
en and construction of an off-gas filter system for 
— comes plants. Off-gas section of the resolver test 
po of the IHCh, 2 :34114 (KFK-2262) 
IODINE/RADIOACTIVE WASTE PROCESSING 
Method and material for removing iodine from residual 
y those of nuclear reactors (Patent), 2 :35010 
10D 129/ENVIRONMENTAL TRANSPORT 
Study of its ne in the environment and distribution in 
biological systems. Progress report, June 1, 1976-May 31, 1977, 
2 :36167 (COO-2450-5) 
IODINE 129/RADIATION MONITORING 
Measurements to determine '*°I retention and emission in the 
WAK, 2 :34140 
IODINE 129/RADIOACTIVE WASTE PROCESSING 
lodine filters in the exhaust gas flow from the resolver of the 


Karlsruhe ing plant (WAK), 2 :34142 
IODINE 131/RADIATION MONITORING 
Predicting radioactive contamination with iodine-131, strontium- 


90 and cesium-137 in the air and soil after commissioning the 
“Kozloduy” atomic power 2 :36173 (ORNI_tr-4338) 
IODINE 136/BETA-MINUS DECA 
Decay schemes for mass separated 261, 1387, and '*7Xe, 2 :36606 
(IS-T-743) 
IODINE 138/BETA-MINUS DECA 
Decay schemes for mass separated NT, 138], and '°7Xe, 2 :36606 
(IS-T-743) 
LMFBR fuel 
reprocessing program progress report, 
December 31, 1976, 2 Sa 15 (ORNL/TM-5768) 
ION ACOUSTIC WAVES/EXCITATION 
Excitation of ion acoustic waves with probes, 2 :36764 
ION ACOUSTIC WAVES/MODULATION 
Near field diffraction pattern of ion acoustic waves, 2 :36763 


t. Technical progress report, 


October 1- 


— 
INSECTS/LENGTH 
Process for treating coal ducts in in-situ gasification (Patent), 2 
Surface-finish measurement with interference 1. icroscopes, 2 
: Exhaust gas afterburner device for internal combustion engines 
(Patent), 2 :35625 
emissions | | consumption using | 
engine test facilities, 2 :35434 


ION ACOUSTIC WAVES/TRAPPED ELECTRONS 


ION ACOUSTIC WAVES/TRAPPED ELECTRONS 
Trapped electron in ion acoustic waves and solitons, 2 :36758 
ION ACOUSTIC WAVES/WAVE PROPAGATION 
Ion-acoustic shock waves in multi-electron temperature collisional 
plasma, 2 :36757 
Nonlinear cylindrical ion-acoustic waves in a warm collisional 
plasma, 2 :36766 
ION BEAMS/CHARGE TRANSPORT 
Charge transport problem, 2 :36436 (UCID-17380) 
ION COLLISIONS 
See also ELECTRON-ION COLLISIONS 
ION-ATOM COLLISIONS 
ION-MOLECULE COLLISIONS 
ION COLLISIONS/SPATIAL DISTRIBUTION 
RADELI for evaluation of the moments over the range- 
and deposited ——— for light ion bombardment of 
solids, 2 2 6840 9/21) 
ION EXCHANGE 
See also MIXED B. BED ION ED ION EXCHANGERS 
ION EXCHANGE MATERIALS/DRYING 
Volume reduction of spent radioactive ion exchange resin 
(Patent), 2 :34144 
ION EXCHANGE MATERIALS/PERFORMANCE 
Performance of ion exchange systems in nuclear power plants, 2 


:34570 
ION PLASMA WAVES/NOISE 
. Effect of broadband noise on plasma instabilities, 2 :36762 
ION SOURCES 
See also ALPHA SOURCES 
DUOPLASMATRONS 
NEUTRAL BEAM SOURCES 
ION SOURCES/OPERATION 
Reaction cross-sections of relevance to hydrogen plasmas in ion 
sources, 2 :36433 (CLM-R-157) 
ION SOURCES/PERFORMANCE 
15 cm duoPIGatron ion source, 2 :36841 
ION-ATOM COLLISIONS/ENERGY-LEVEL TRANSITIONS 
Transitions between sublevels of *P triplets in slow collisions 
. between atoms and ions, 2 :3645 
ION-DRAG ACCELERATORS 
See ELECTRON-RING ACCELERATORS 
IONIZATION CALORIMETERS 
See SHOWER COUNTERS 
IONIZATION CHAMBERS 
See also CONDENSER IONIZATION CHAMBERS 
FISSION CHAMBERS 
IONIZATION CHAMBERS/DESIGN 

Device for monitoring the position, intensity, uniformity, and 
directivity of an ionizing radiation beam (Patent), 2 :36032 

Ionization detector with improved radiation source (Patent; fire 
detection), 2 :36053 

IONIZATION CHAMBERS/LOGARITHMIC RATEMETERS 

Radiation flux measuring device (Patent), 2 :36037 

IONIZATION CHAMBERS/SPECIFICATIONS 

Monitoring of high dose-rate electron beams from a 35 MeV linear 

accelerator (Fricke, Radocon, Fe-Cu dosemeters), 2 :36652 
IONIZED GASES/CHARGED-PARTICLE TRANSPORT 

Doppler effect in light reflected from the ionization cloud of a 
beam of electrons propagating in a stationary gas. Technical 

rt, 2 :36645 (AD-A-027829) 
ION-MOLECULE COLLISIONS/CHARGE EXCHANGE 

Charge transfer excitation channels in positive ion-N2O collisions 
at low energy, 2 :36464 

IONOPHORESIS 
See 
DENSITY 

Analysis of satellite data on precipita 
with elf propagation how 
028793) 

The conservation and dissipation of —;~ associated with 
atmospheric acoustic gravity waves. Final report, Jul 1975-Jun 
1976, 2 :36425 (AD-A-028658) 

RE/ELECTRON 


in coordination 
report, 2 erry (AD-A- 


IONOSPHE PRECIPITATION 
Analysis of satellite data on precipitating les in coordination 
= ene tion anomalies. Annual report, 2 :36426 (AD-A- 
IRIDIUM/MICROANALYSIS 


Energy dispersive x-ray measurements of thin metal foils, 2 :35754 
IRID /X-RAY SPECTRA 
Energy dispersive x-ray measurements of thin metal foils, 2 :35754 
ternal quarter gress report, April-June 1976, 2 :3401 
(LERC/QTR- 


IRON/ARGON 40 
Energy-dependent multiplicities of continuum y rays, 2 :36591 
IRON/CHROMATOGRAPHY 
Preparation and analytical applications of a 
propylenediaminetetraacetic acid resin, 2 :35790 
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ground water leaching of insta retorted or burned ol 
of it shales). 2 
TO} spent 
IRON/PLAR 


Surface film and plasticity of iron single crystals at 77° K, 2 :35656 
(COO-1367-74) 
IRON/SURFACE COATING 
Surface film and plasticity of iron single crystals at 77° K, 2 :35656 
(COO-1367-74) 
IRON 56 TARGET/NEUTRON REACTIONS 
Measurement of (n,n'y) cross sections induced by 14-MeV 
neutrons on even-even vibration-like nuclei, 2 :36615 (UCID- 


17390) 
IRON 56 TARGET/PHOTONUCLEAR REACTIONS 
The reaction **Fe(y,n)** Fe near threshold, 2 :36602 
vestigation of gamma-ray stren ‘ollo 
scattering on even-even vibrational nuclei (8 to 24 ouMS 
excitation functions), 2 :36599 (UCID-17390) 
IRON ALLOYS 
See also IRON BASE ALLOYS 


STE. 
ALLOYS/MICRC -Co-Nb-Al 2 35666 
Microstructure of Fe-Cr. it magnet, 2 : 
IRON ALLOYS/SORPTIVE PROPERTIES 
— — materials ~ em at BNL: current status and 
ture plans, 2 :34218 8 22062) 
mon Bas Science Division coal eight quart 
vision tec 
tember 1976 it materials 3, 2 
33610 (ANL- 6-125) 
IRON BASE ALLOYS/PHYSICAL RADIATION EFFECTS 
Cooperative radiation effects simulation Semiannual 
oy = et 1 May 1975-31 Mar 19 6 (NisAl precipitates in 
Fe-25 1-15Cr), 2 :35690 (AD-A-028527) 
IRON "BASE ALLOYS/PRODUCTION 
— of fly ash into ferro-silicon, 2 :33707 (MERC/SP- 
IRON PREPARATION 
Coal technology program. Progress report for December 1976, 2 
Ss of planar iron(II) complexes 
yn square- 
with dianionic tetraaza macrocyclic ligands and their novel 
derivatives, 2 :35774 
Transition metal c under carbon monoxide pressure: 
an infrared spectroscopic study news in the Fischer- 
Tropsch reaction (7 refs.), 2 34628 (SRO-933-1) 
IRON ‘COMPLEXES/CHEMICAL PROPERTIES 
of iron pentacarbony! by ion cyclotron 
New ins ts into the and 


reactions of tramsition plexes in the of 


Syuthesis and of iron(II) 

complexes 
derivatives, 2 :35774 

IRON COMPLEXES/INFRARED SPECTRA 


an ic study of catalysis in the Fischer- 
Tropsch reaction (7 refs.), 2 :33628 (SRO-933-1) 
IRON COMPLEXES/ION CYCLOTRON RESO) 
SPECTROSCOPY 
pentacarbonyl by ion cyclotron 
. New ts into the and 
reactions of transition metal complexes in the of 


henomena, 2 :35760 
IRON COMPL /PHYSICAL PROPERTIES 


Synthesis and characterization of square-planar iron(II) complexes 
with dianionic tetraaza amaeepllls ligands and their novel 
derivatives, 2 :35774 


IRON COMPOUNDS 
See also FERRITES 
IRON COMPOUNDS/CHEMICAL ANALYSIS 
or of iron, copper, zinc, and lead in atmospheric air, 2 


IRON COMPOUNDS/CHEMICAL REACTIONS 
nitrite, and 


acid i lear fuel processing solutions, 2 :34113 
nitric in 
(DPSPU-76-30-13) 
IRON COMPOUNDS/TOXICITY 
ae of iron, copper, zinc, and lead in atmospheric air, 2 


IRON OXIDES/CATALYTIC EFFECTS 
Method of producing a methane-containing gas (Patent), 2 :34225 


140S 
Metal-porphyrin interactions. VI. The reactivities of several ferric 
porphyrin monomers with cyanide compared with ligand 
reactions of iron and cobalt porphyrins reconstituted with 
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IRON 
characterization of materials for open cycle 
artery April-June 1976 (U-02 facility), 2 


haracterization of materials for open cycle 
April-June 1976 (U-02 2 


IRR-1 REA TOR/FISSION PRODUCT RELEASE 
Re-evaluation of hazards associated with accidental release of 
fission products in the IRR-1 reactor, 2 :35104 (IA-1321) 
ON CAPSULES 
device for fuel element At HTGR), 2 :34652 
MOSCOW REACTO! R CONTROL 


reactor, 2 :35076 
IRT-SOFIA REACTOR/NEUTRON 


RINGS/ ACCEL ERATOR FACILITIES 


22239 
ISABELLE STORAGE RINGS/BEAM DYNAMICS 
Seay of instabilities workshop, 2 :36014 (BNL- 
ISABELLE STORAGE RINGS/DATA ACQUISITION 
SYSTEMS 


Two su i oo the utilization of ISABELLE”, 2 
:36013 (BNL-2223 
STORAG RINGS/ELECTRODES 
tolerance for the ISA chamber, 


2 
RAGE: S/ON-LINE MEASUREMENT 


Tea su the utilization of ISABELLE”, 2 
f stud 2 (BNL-22238) 
erview of machine $F 
ISABELLE STORAGE RI & S/PERFORMANCE 
Overview of machine stud: grow 
STORAGE RIN PLANNIN 


ISABELLE STORAGE & in GS/SHOWER COUNTERS 


, 2 :36018 (BNL-22286) 
ELLE *'STORAGE GE RINGS/ VACUUM SYSTEMS 


Vacuum for ISA insertions, 2 
‘0-dimensional Ising model as an exactly solvable relativistic 
antum field theory Explicit formulas for n-point functions, 2 


i ion of independent fission-product yields to isomeric 
states, 2 :36619 (LA-6595-MS) 
ISOTOPE ENRICHMENT 
See ISOTOPE SEPARATION 
ISOTOPE SEPARATION 


CENTRIFUGES 
LASER ISOTOPE SEPARATION 
ON/AERODYNAMI 
Aerodynamic isotope tion ape for uranium 


enrichment req 'OA-2872) 
ISOTOPE SEPARATIONS FUNCTIONAL AL MODELS 
Random-walk model of iso’ enrichment in cascades, 2 :34083 
ISOTOPE SEPARATION ARATION 
mixtures in free jet expansions, 2 
REACTOR-1 
IRR 1 REACTOR 
ITERATIVE METHODS 
See also NEWTON METHOD 
(ORO-5046- 


J 


J-3105 RESONANCES 
See PSI-3105 RESONANCES 


f tal in 
of environmen’ a 
JAPAN/ISOTOP. IN PLANTS 


See JA TR Ri REA ACTOR 
JAPAN FAST EXPERIMENTAL BREEDER REACTOR 
See JOYO REACTOR 
JAPCO-2 REACTOR 
See TSURUGA REACTOR 
JATR REACTOR/FUEL ELEMENTS 
—— pellet-cladding mechanical interaction on a nuclear 
ret mend ity assurance system, 2 :35136 
Tokai Works semiannual progress report, January-June 1975, 2 
34781 (JAPFNR-228) 
JET ENGINE FUELS/ADDITIVES 
sa in jet fuels. Final phase report, 2 :33928 (AD-A- 
JET ENGINE FUELS/CHEMICAL ANALYSIS 
Characterization of aromatic fractions from non- 
derived JP-5 fuels (Coal, tar sands, and oil shale), 2 :34047 
JET ENGINE LS/CHEMICAL COMPOSITION 
Properties and composition of jet fuels derived from alternate - 
energy sources. I. Background and n-alkane content (Coal, tar 
sand, and oil shale), 2 :33675 
JET ENGINE FUELS/COMBUSTION PROPERTIES 
Flammability, ignition, and electrostatic properties of navy fuels 
derived from coal, tar sands, and shale oil, 2 :34048 
JET ENGINE FUELS/PHYSICAL PROPERTIES 
energy sources. I. Background and n-alkane content (Coal, tar 
sand, and oil shale), 2 :33675 
JET ENGINE FUELS/STABILITY 
Aircraft fuel heat sink utilization. Final technical report 14 Apr 
1972-14 Apr 1973, 2 :33958 (AD-912902) 
JET ENGINE FUELS/TEMPERATURE MEASUREMENT 
Aircraft fuel heat sink utilization. Final technical report 14 Apr 
1972-14 ANSION 2 :33958 (AD-912902) 


Velocity sli: mixtures in free jet expansions, 2 :34078 
(SAND 0) 


JFER REACTOR 
See JOYO REACTOR 


INTS 
See also BRAZED JOINTS 
WELDED JOINTS 
JOINTS/FABRICATION 


Study of the mechanics of tape 
forces in an interlocking tp tape joint, 2 : 135020 SAND 75-0809) 


— flux ropagation on a Josephson transmission li 
echnical rt, 2 :35844 (AD-A-027886) 
Joyo REACTOR/FUEL 
Tokai Works semiannual progress report, January-June 1975, 2 
:34781 (JAPFNR-228) 
JOYO REACTOR/SPENT FUEL 
Safety features of the Fuel Monitori day for handling of the 
irradiated FBR fuels, 2 :35859 (JAPFNR-239) 
JUNCTIONS 
See JOINTS 
PLANET/ULTRAVIOLET SPECTRA 
Airborne observations of astronomical objects. Final report, 2 
:36409 (N-76-24096) 


See KAONS NEUTRAL LONG-LIVED 
POWER REACTOR 
See SNR-1 REACTOR 
KANSAS/GEOLOGY 
area of Missouri and Kansas, 2 :36366 (O 
KANSAS/UNDERGROUND SPACE 


Po 141S KANSAS/UNDERGROUND SPACE 
Devel e| 
MHD. 
of tal insertions 2 :36016 
IS. 
in coal mining, 2 :33780 
Griffiths singslarity in finite macroscopically large dilute Isin 
- - ity in finite ically large dilute Ising 
models, 2 :36660 
ISOBARS (NUCLEON) 
See 
Iso iC NUCLEI/FISSION YIELD J 
Fracture mechanics approach to nonoverlapping tubular K-joint 
life 2 :35867 
K 
K02 
| ter Kansas 
IRNL/Sub/4299-1) 


KANSAS STATE UNIV. TRIGA-MK-Il REACTOR 


KANSAS STATE UNIV. TRIGA-MK-II REACTOR 
See TRIGA-2-KANSAS REACTOR 
KAOLINITE/ELECTRON MICROSCOPY 
Micaceous occlusions in kaolinite observed by ultramicrotomy 
and high resolution electron microscopy, 2 :36381 
KAOLINITE/GEOCHEMISTRY 
Micaceous occlusions in kaolinite observed by ultramicrotomy 
and high resolution electron microscopy, 2. 36381 
KAON S-PROTON INTERACTIONS/CHARGE- 
EXCHANGE INTERACTIONS 
Further evidence on new resonances in the K-barN system, 2 
:36502 


New data on K~ pyieldsanti K°n and A anti KN partial wave 
analysis below 1.2 GeV/c (Partial wave analysis, 515 to 1066 
MeV/c, total cross sections), 2 :36534 

Precision measurement of the K~ p yields K-bar°n cross section 
below 1.1 GeV/c, 2 :36501 

KAON MINUS-PROTON INTERACTIONS/CROSS SECTIONS 

Precision measurement of the K~ p yields K-bar°n cross section 

below 1.1 GeV/c, 2 :36501 
KAON MINUS-PROTON INTERACTIONS/ELASTIC 

SCATTERING 

New data on K~ pyieldsanti K°n and A anti KN partial wave 
analysis below 1.2 GeV/c (Partial wave analysis, 515 to 1066 
MeV/c, total cross sections), 2 :36534 

KAON MINUS-PROTON INTERACTIONS/INCLUSIVE 


INTERACTIONS 
Inclusive hadron scattering from 50 to 175 GeV/c, 2 :36500 
KAON MINUS-PROTON RACTIONS/P WAVES 


ae evidence on new resonances in the K-barN system, 2 


KAON MINUS-PROTON INTERACTIONS/S WAVES 
a evidence on new resonances in the K-barN system, 2 
36502 
KAON NEUTRAL-PROTON INTERACTIONS/SCATTERING 
AMPLITUDES 
Transmission regeneration of neutral kaons in hy: 2 :36493 
KAON PLUS- ON INTERACTIONS/CHAR' 
EXCHANGE INTERACTIONS 
Differential cross section measurements of K* n yields K°p at K* 
momenta of 0.7, 0.8, and 0.9 GeV/c, 2 :36485 
KAON PLUS-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 


Inclusive hadron scattering from 50 to 175 GeV/c, 2 :36500 
KAONIC ATOMS/DE-EXCITATION 
Negative meson capture in hydrogen (Ionization cross sections, 
we stationary state method), 2 :36448 (LA-6619-T) 
See also KAONS NEUTRAL 
KAONS PLUS 
KAONS/DECAY 
Weak interaction in the three-triplet model of integer-charge 
uarks, 2 :36515 
KAONS NEUTRAL 
See also KAONS NEUTRAL LONG-LIVED 
KAONS NEUTRAL/DECAY 
Differential cross section measurements of K* n yields K°p at K* 
momenta of 0.7, 0.8, and 0.9 GeV/c, 2 :36485 
KAONS NEUTRAL/MULTIPLE PRODUCTION 
Investigation of strange-particle production in 7~ n and m~ 1#C 
interactions at 40 GeV/c, 2 :36491 
KAONS NEUTRAL LONG-LIVED/LEPTONIC DECAY 
Muon and electron number nonconservation in a V-A gauge 
model, 2 :36527 
The K/sub L/yieldsu* u~ decay and the nAZ-vertex in the 
Weinberg-Salam lel, 2 :36516 
KAONS PLUS/LEPTONIC DECAY 
and the decay mode K* yieldsz* e* e~ 
KARLSRUHE NUCLEAR RESEARCH CENTER 
See KERNFORSCHUNGSZENTRUM KARLSRUHE 
KELLOGG PROCESS/COMPARATIVE EVALUATIONS 
Preliminary evaluation of coal gasification processes (Ten 
evaluated possible Modular Gasification Plant 
demonstrators), 2 :33626 (FE/WAPO/7612-1) 
KENTUCKY/COAL INDUSTRY 
The Western Kentucky Coal Industry in 1974: an economic 
analysis. Report of investigation, 2 :33803 (PB-253746) 
RSCHUNGSZENTRUM KARLSRUHE/RADIOA' 


with 
tional experience waste t facilities at the 
GfK, 2 :34129 
KERNFORSCHUNGSZENTRUM KARLSRUHE/ 

Operational experience with waste facilities at the 

GfK, 2 :34129 
BRIGHEIM 


See OBRIGHEIM } REACTOR 
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RWE-BAYERNWERK 
See RWE-BAYERNWERK REACTOR 
KEROGEN/HYDROGENATION 
Fractionation of soluble extracts obtained from pee Gone 
degradation with CO and H2O (Characterization o if compounds 
in soluble extracts; comparison with shale oil), 2 :34050 
KEROGEN/PYROLYSIS 
Thermal conversion of oil-shale kerogen in the of carbon 


presence 
Ss °C for 0.25 to 6 hours), 2 


KINETICS EQUATION (REACTOR) 
See REACTOR KINETICS EQUATIONS 
KIWI-TNT REACTOR/REACTOR ACCIDENTS 
Improvement and verification of fast reactor safety analysis 
techniques. Progress report, October 1, 1976-December a 
1976, 2 :35151 (COO-2571-7) 
ISIENT TEST REA 
See KIWI-TNT REACTOR 
KNK-2 REACTOR/ECCS 
a. of throttle elements with direction dependent 
resistance, 2 :35283 
KNK-2 REACTOR/REACTOR COMPONENTS 
Practice of quality assurance in the KNK II, 2 :34804 
KNK-2 REA IR/REACTOR CONTROL SYSTEMS 
Investigation of the performance and service life of the Ist and 
2nd shutdown system of the KNK II, 2 :35085 
KNK-2 REACTOR/REACTOR CORES 
Selected results of statistical hot-spot analyses for the first charge 
of KNK II, 2 :34809 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KNUDSEN EFFUSION 
See KN +a FLOW 


Velocity sli: ip of eas 


See KN UDSEN Fi FLOW 
KOPPERS-TOTZEK PROCESS/COMPARATIVE 
EVALUATIONS 
Preliminary evaluation of coal 
evaluated possible Modular 
demonstrators), 2 :33626 
valuation of a -pressure ea 
pas production from Cosison cha 2% FE- 
KRB REACTOR 
See RWE-BAYERNWERK REACTOR 
KRYPTON/ADSORPTION 
one of krypton and xenon from the offgas of nuclear 
ities, 2 :34134 (KFK-2262) 
ton charge exc e with inert gas atoms at 
of 80-1500" eV, 2: "36460 
uclear waste management (ON 
July-September, 1976, 2 :34125 
IN 86 REACTIONS/FISSIO 
Subcoulomb fission induced by Xe al Kr ions, 2 :36623 
KRYPTON OXIDES/ELECTRONIC STRUCTURE 
Low-lying electronic states of the rare gas oxides, 2 :36446 
KS-150 CTOR 
BOHUNICE REACTOR 
KWO REA R 


CTO 
See OBRIGHEIM REACTOR 


gas mixtures in free jet expansions, 2 :34078 


L 


LABELLED COMPOUNDS 
See also RADIOPHARMACEUTICALS 
LABELLED COMPOUNDS/SCINTILLATION COUNTING 
Apparatus for measuring the radioactivity — contents of tube 
like receptacles (Patent; scintillation counters for 
labeled compounds in centrifugal anal 


LACTIC ACID/BIOSYNTHESIS 
Fermentation of waste materials to produce industrial 
intermediates, 2 :35580 
LAKES/HYDRODYNAMICS 
Simulation of thermally-influenced 


luenced h flows: final 
report, 2 :36216 (PB-255764) ae 


142S 
KEROSENE/DODECANE 

On the combustion properties of gasified liquid fuel/air mixture, 2 


JULY 31, 1977 


h changes, 2 :36144 
id precipitation: some i ¢ 
LAKEY POLLUTION 
Field evaluation of a predictive model for thermal stratification in 
lakes and reservoirs. Completion report, 2 :36215 (PB-253961) 
Simulation of thermally-influenced hydrodynamic flows: final 
2 :36216 (PB-255764) 
A NEUTRAL 


See LAMBDA PARTICLES 
LAMBDA PARTICLES/BOUND STATE 
Possibility of N-barN, Lambda-barA, Sigma-bar=, and Xi-bar= 
uasinuclear states, 2 :36539 
BDA PARTICLES/MULTIPLE PRODUCTION 
Investigation of strange- le in n and 
interactions at 40 Ge “3. 
LAMBDA-1670 RESONAN' 
evidence on new the tem, 2 
LAMBDA-1670 RESONANCES/PARTICLE PRODUCTION 
LAMBDA-1670 RESONANCES/PARTICLE WIDTHS 
LAMINOGRAPHY 
See TOMOGRAPHY 


EPICS pion channel performance i 
(EPICS)), 2: MS) 
See SANITARY LANDFILLS 
RECLAMATION 


Strip mine reclamation: an island bi ical and ecosystem 
energetic approach. Progress report, June 1, 1976-May 31, 1977, 
2 :33749 2758-2) 
LAND RECLAMATION/LEGISLATION 
Surface mine reclamation legislation: a — 2 :35344 
LAND RECLAMATION/P 
Evaluation of mine water effluent wd Iowa coal proj 
demonstration mine No. | and environmental 
:33750 (IS-ICP-36) 
LAND USE 
a of the fifth Pennsylvania environmental conf 
energy, , economy, and the environment (Task Force Ragaeeh, 2 


LAND USE/FORECASTING 
Water for energy. Missouri River reservoirs: Pick-Sloan Missouri 
art . Draft environmental statement, 2 :36218 (DES- 


LAND USE/MANAGEMENT 
Urban transportation and land use: executive summary, 2 :35339 
(DOT-TST-76T-29) 
LANGMUIR PROBE/ELECTRONI 
— for floating Lan, double ~~~ used in 
ape ostics, 2 :36708 
LANGMU R PROBE/ION ACOUSTIC WAVES 
Excitation of ion acoustic waves with probes, 2 :36764 
LANTHANIDES 


See RARE EARTHS 
state hee rogen storage materials for application to 
needs. Final technical report, 1 Oct 1973-31 Mar 1976, 2 30017 
(AD-A-031229) 
LASER CAVITIES/PERFORMANCE 
Calculation of the energy parameters of a laser with an unstable 
resonator, 2 :35904 
Numerical investigation of the influence of opti 
inhomogeneities of the active medium on the operation of an 
unstable tel ic resonator, 2 :35900 
LASER FUSION CTORS/OPTICAL SYSTEMS 
Safety considerations of laser related 
wer stations, 2 :36820 (CONF-760935-P4) 
LASER FUSION REACTORS/RESEARCH PROGRAMS 
Glass laser 2 :36831 (UCRL-50021-75) 
S studies, 2 30 (UCRL-50021-75) 
ER FUSION REACTORS/SAFETY 


i related in LCTR central 
wer stations, 2 :36820 (CONF-760935-P4) 
LASER FUSION REACTORS/THERMONUCLEAR 


FUELS 
Target design (Tar simulation, and yield calculations), 2 
50021 -7 
LASER IMPLOSIONS 
Shiva phase II e 
36825 (AD-A-029794 
LASER IMPLOSIONS/ALPHA SPECTRA 


ic implosion research. Final report, 2 


LASER IMPLOSIONS/MAGNETIC FIELDS 
—— physics (Two-dimensional simulations of laser 
calculations), 2 :36827 3002175) 
LASER IMPLOSIONS/PLASMA DIAGNOSTICS 
of laser-produced thermonuclear alpha particles, 
LASER IMPLOSIONS/RESEARCH PROGRAMS 
-fusion studies at NRL. A report to ERDA for the period 
~ ding to June 1975. Memorandum report, 2 :36824 (AD-A- 


LASER IMPLOSIONS/REVIEWS 


) 
LASER IMPLOSIONS/X-RAY SPECTRA 
Plasma physics (Two-dimensional simulations of laser 
abso calculations), 2 a (UCRL-50021-75) 
LASER ISOTOPE SEPARATION/AMPLIFIERS 
amplifier (Patent), 2 :34095 


ISOTOPE SEPARA ON UENCY SELECTION 


PE SEPARATION/PERFORMANCE 
oot studies, 2 :36830 (UCRL-50021-75) 
LA ER ISOTOPE SEPARATION/RESEARCH 
Laser program overview, 2 :36829 (UCRL-50021-75) 
uae studies, 2 :36830 (UCRL- 1-75) 
MIRRORS/FABRICATION 
Fabrication of a self-aligned mirror on a solid-state laser for 
controlling filamentation (Patent), 2 :35910 
LASER RADIATION/APERTURES 
a smoothing aperture for an optical beam (Patent), 2 


LASER RADIATION JUENCY SELECTION 
Phase-polarization methods for control of the ae spectrum 
of laser radiation, 2 :35901 
LASER RADIATION/HEALTH HAZARDS 
Retinal sensitivity to damage from short wa ey el 
(Monkeys, laser radiation), 2 :36360 —* ) 
LASER RADIATION /POLARIZATI 
Device for treatin li Patent), 2 :35914 
LASER RADIATI 
Laser-protection e he an evaluatio: —, rocedure. Interim report 
Feb 1974-Dec 1975, 2 :36358 (AD-A-027826) 
LASER RADIATION/SAFETY 
Safety aspects of laser fusion research at the Los Alamos Scientific 
Laboratory, 2 :36821 
LASER-PRODUCED PLASMA 
Shiva hase II electromagnetic implosion research. Final report, 2 
36825 (AD-A-029794) 
LASER-PRODUCED PLASMA/ABSORPTION 
Laser plasma interaction studies on planar and pellet targets, 2 
:36826 (AED-Conf-76-506-011) 
LASER-PRODUCED PLASMA/AIR 
ae ee iti by a particle in a laser 
m, 


6729 
LASER-PRODUCED PLASMA/DATA 
i) fusion experiments and diagnostics, 2 :36833 (UCRL-50021- 
LASER-PRODUCED PLASMA/DATA PROCESSING 
Laser fusion experiments and di ics, 2 :36833 (UCRL-50021- 


75 
LASER-PRODUCED PLASMA/ELECTRON DENSITY 
Determination of the number of ions, electrons and atoms in the 
lasermicroplasma from hard materials, 2 :36727 
LASER-PRODUCED PLASMA/ENERGY SPECTRA 
Laser plasma interaction studies on planar and pellet targets, 2 
:36826 (AED-Conf-76-506-01 1) 
LASER-PRODUCED PLASMA/ION DENSITY 
Determination of the number of ions, electrons eae atoms in the 
lasermicroplasma from hard materials, 2 :36727 
LASER-PRO UCED PLASMA/ION DRIFT 


LASER-PRODUCED DIAGNOSTICS 
Laser fusion experiments and diagnostics, 2 :36833 (UCRL-50021- 
75) 


LASER-PRODUCED PLASMA/RESEARCH PROGRAMS 
Laser-fusion studies at NRL. 
July 1974 to June 1975. Memorandum report, 2 :36824 (AD-A- 


029408) 
LASER-PRODUCED PLASMA/REVIEWS 
Laser thermonuclear fusion: status and prospects, 2 :36834 
(UCRL-Trans-1 1208-1) 
LASER-PRODUCED PLASMA/X RADIATION 
LASER-RADIATION HEATING 


Po 143S LASER-RADIATION HEATING 
and pr ts, 2 :36834 
plasmas; 
LAMPF LINAC/ACCELERATOR FACILITIES 
Laboratory, 2 :36821 


Plasma physics (Two-dimensional simulations of laser plasmas; 
tion 2 :36827 (UCRL-50021-75) 
Staged heating of linear magnetically confined plasmas using laser 
irradiation and etic compression, 2 : "36686 
HEATING/ELECTRON PLASMA 
by et effects on the nonlinear of radiation by 
tical mixing in a plasma, 2 :36692 
LASE R-RADIATION TEATING/ENERGY TRANSFER 
Similarity solution of thermonuclear burn wave with electron and 
a-conductivities, 2 :36683 
HEATING/PARAMETRIC 


INSTAB 


LASER-RADIATION HEATING/REVIEWS 
Laser heating of magnetized plasmas, 2 :36685 


ERS 
See also CARBON MONOXIDE LASERS 
CHEMICAL LASERS 
DYE LASERS 
GAS LASERS 
NEODYMIUM LASERS 
RUBY LASERS 
SEMICONDUCTOR LASERS 
SOLID STATE LASERS 
yo annual report, 1975, 2 :36828 (UCRL-50021-75) 
LASERGD 


Cathode construction for long life lasers (Patent), 2 :35888 
LASERS/HEALTH HAZARDS 
Activities in laser regulations, 2 :36361 (FDA-77-8002) 
Laser protective eyewear study, 2 :36362 at Sm | 
Symposium on ——_ effects and measurement of light 
sources, 2 :36359 ( A ‘dae 8002) 
LASERS/NONLINEAR PROBLEMS 
Improved performance of fusion lasers 


filters, 2 33 


Narrow-band interference filter and its application in a laser 
system (Patent), 2 :35919 
LASERS/PERFORMANCE 
Improved performance of fusion lasers usin 
roperties of multiple 2 335 
06 lier tubes. Final 1J 
.06 micron photomultipli report 1 Jun 
971,29 Jun 1973, 2 :36020 (AD-920001) 
limita’ in short pulse amplifiers and 
ium response 
absorbers, 2 :35880 789) 
LASERS/QUALITY CONTROL 
Quality control practices for compliance with the federal laser 
seaeny performance standard. Technical report, 2 :35882 (PB- 
LASERS/REGULATIONS 
Activities in laser oe. 2 :36361 (FDA-77-8002) 
LASERS/RESEAR' OGRAMS 
Electrically excited D2-DF transfer laser. Final report, 2 :35876 
(AD-A-028835) 
tion of coherent vuv and soft a ual report no. 
2, 1 Jan-30 Jun 1976, 2 :35874 (AD-A 181) 
LASERS/STANDARDS 
Tabulated values of accessible emission limits for laser products, 2 
:35883 (PB-254254) 
LASERS/USES 


) 


hot survey of Los Alamos 
areas, 2 :36169 MS)" 
LASL/PLANTS 
Biotic survey of Los Alamos radioacti 
areas, 2 :36169 (LA-6503-MS) 
LASL/RADIOACTIVE WASTE MANAGEMENT 


Preliminary evaluation of the potential for plutonium 
, 2 36186 
LA CES (CRYSTAL) 
See CRYSTAL LATTICES 
LATTICES (REACTOR) 
See REACTOR LATTICES 


YERS 
See also BOUNDARY LAYERS 
LAYERS/THICKNESS 


Radiation attenuation technique for simultaneous determination of 


layer thicknesses in a bi-layered structure, 2 :36048 

ABSORPTION SP sens 19%,2 
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LEAD/BIBLIOGRAPHIES 
Lead analysis: literature collection, 1966-1976, 2 :35742 (ORNL/ 
TIRC-76/6) 
LEAD/BIOLOGICAL ACCUMULATION 
Lead enrichment in shells of Mytilus edulis (Mussel shells), 2 


36346 
ens .) fed on 


lead-treated brown al laevi ‘'F 347 
LEAD/ECOLOGICAL CONCENTRATION 
Cadmium, lead, and zinc content of fruits and vegetables from 
n, 2 :36339 
LEAD/ELECTRIC CO) NDUCIIVITY 
Accumulation of aeusdiiaies defects in plastic deformation of 
lead in the normal and superconducting states, 2 :35670 
LEAD/HYPERON REACTIONS 
bg in -nucleus reactions (23GeV/c), 2 :36489 


Simulated ground leaching of in situ retorted or burned ol 
of retorting time, temperature, and atmosphere on 
leaching properties of spent shales), 2 :34058 
‘ATIVE CAL ANALYSIS 
Lead analysis: literature collection, 1966-1976, 2 :35742 (ORNL/ 
TIRC-76/6) 


LEAD/SUPERCONDUCTIVITY 
Accumulation of crystal-lattice defects in plastic deformation of 
lead in the normal and superconducting states, 2 :35670 
Measurements of the low-temperature rf surface resistance of lead 
at frequencies from 136 to 472 MHz, 2 :35680 
ny in ultrathin Pb films deposited on silicon, 2 
LEAD 208/GIANT RESONANCE 
Evidence for collective M1 strength in ?°*Pb between 8 and 10 
MeV, 2 :36618 
LEAD 208 TARGET/PHOTONUCLEAR REACTIONS 
Evidence for collective M1 strength in °*Pb between 8 and 10 
MeV, 2 :36618 
LEAD COMPOUNDS/CHEMICAL ANALYSIS 
zinc, and lead in atmospheric air, 2 
LEAD COMPOUNDS/TOXICITY 
LEAD ISOTOPES/ENERGY-LEVEL TRANSITIONS 
= — in spherical nuclei (Theory of finie Fermi systems), 
LEAD-ACID BATTERIES/FABRICATION 
Method of filling tubes of accumulator plates with active mass 
(Patent), 2 :35304 
DETECTORS 


Detector and a two chamber gas pump of high sensitivity 
(Patent;LMFBR), 2 :34780 
um-to-gas 
Sia fiscal year 1976 (LMFBR), 2 :34735 (AI ERDA. 
um-to-gas detection. Annual technical 
oa it fiscal year 1976 (LMFBR), 2 : 34735 fal 
1 


IS/SPECTRA 
Use of Microspectroscopy in the stem for the identification of 
membrane com: its, 2 :36276 
LEGENDRE POLYNOMIALS/INTEGRALS 
Nicholson-type of Gegenbauer functions 
and related topics, 2 :3 
LEPTON NUMBER, CONSERVATION LAWS 
Muon and electron number nonconservation in a V-A gauge 
model, 2 :36527 
LEPTON-HADRON INTERACTIONS/STRUCTURE 


FUNCTIONS 
structure functions in high-energy lepton-hadron 
scattering, 2 :36523 
LETHAL ATIONS/RADIOINDUCTION 
Genetic effects of acute x-irradiation of the 
laboratory rat, 2 :36322 
IOINDUCTION 


H hage in leukemia with special reference to platelet 
lemorr! in leukemia to 
transfusions, 2 :36265 


VIRUS 
See ONCOGENIC VIRUSES 
OOCYTES 


See also LYMPHOCYTES 
LEUKOCYTES/CELL CULTURES _ 
Immunologically specific cytolytic activity induced in - 


mixed leukocyte culture cells by Concanavalin A, 2 : 


LASER-RADIATION HEATING/ELECTRON PLASMA 144S Po 
uent receiving 
uent receiving 
m 
1975. 
“as 
34 
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LEVITATED TRAINS/FEASIBILITY STUDIES 
Magnetic levitation “4 trains and related possibilities in magneto- 
mechanics, 2 :35596 
LEVITATED TRAINS/FUEL CONSUMPTION 
Magnetic ie beg trains and related possibilities in magneto- 
mechanics, 2 :3 
LIGANDS/ BIOCHEMICAL REACTION KINETICS 
Effect of cholinergic ligands on the ag of acetylcholine 
membrane preparations from Torpedo 


LIGASES/BIOCHEMISTRY 
— and aminoacyl-tRNA synthetases of Euglena chloroplasts, 


2 :36231 
leic acid pol and deoxyribonucleic 
ole of deoxyribonucleic polymerases 
acid ligase in x-ray-induced synthesis in toluene-treated 
Escherichia coli K-12, 2 : 


See VISIBLE RADIATION 
LIGHT WATER BREEDER REACTORS 
See LWBR TYPE REACTORS 
LIGHTING SYSTEMS/ENERGY CONSERVATION 
Chapter V. Buildings 2 :35320 
= y per measures in the of work rooms, 2 
Industrial innovations and toward more-efficient 
e of electrical 5450 
LIGHTING SYSTEMS/WASTE HEAT 
Equipment for the air conditi of rooms using the heat of 
(Patent), 2 :35541 


UETTING 
Briquetted coke for sintering (18 refs.), 2 :33583 
ITE/COKING 
iquetted coke for refs.), 2 :33583 
/HYDROGEN 
Hydrogenation of li tat with synthesis gas, 2 :33608 
LIGNITE/PRODU 
World overview, 2 :33694 (MERC/SP-76/4) 
LIMESTONE/UNDERGROUND MINING 
Dry and stable excavations in limestones of the gyfer 
1/4299-1) 
See LINEAR ACCELERATORS 
ACCELERATORS 
See also LAMPF LINAC 
LINEAR ACCELERATORS/OPERATION 
Single-pulse electrons from a linear accelerator, 2 :36004 
LINEAR ACCELERATORS/STANDARDS 
—_— use ~ electron linear accelerators in medical radiation 
: physical characteristics, 2 :36314 Hae 
‘A PINCH DEVICES/EQUILIBRIUM 
te calculation of a cold-ended dense liner-fusion plasma, 
f A=10.6 plasma i 
Transmission 0 jiation at A= a in 
tic field, 2 :36755 P 
liner of the PCRV. 
g analysis o Austrian -concept, 
2 :34953 (INIS-mf-3386) 
LINERS/STRESS ANALYSIS 
vessels with regard to non-linear behavior of liner material and 
of anchor-characteristics, 2 :34955 CINIS-mf-3386) 


See also LIPOPOL YSACCHARIDES 
PHOSPHOLIPIDS 
fect of c gic on of acety! 
tame membrane preparations from Torpedo californica, 
2 :36229 
Meffect of holinergic ligands on the lipids of acetylcholine 
fect of c gic on 
——— membrane preparations from Torpedo californica, 
LIPOPOLYSACCHARIDES/BIOLOGICAL EFFECTS 
Immunologic properties of bacterial 
IV. Cellular basis of the unresponsiveness of C3 mouse 


leen cells to LPS-induced mitogenesis, 2 :36335 
LIQUEFIED 


NATURAL RATION 
the evaporation and heating of liquid 
(Patent), 2 :33984 

NATURAL GAS/HEATING 


natural gas (Patent), 2 :33983 
ae the saidilien of uid petroleum gas by two-stage 
or 
(Patent) 2.33808 


QUID ASPHALT 
See RESIDUAL FUELS 
LIQUID DROP MODEL/HYDRODYNAMICS 
Anharmonic effects in nuclei in the quantum hydrodynamic 
description, 2 :36637 
LIQUID FUELS 
See also FUEL SOLUTIONS 
LIQUID FUELS/COMBUSTION 


Device for the tion of liquid fuels (Patent), 2 :33973 
LIQUID 
Device for the gasification of liquid fuels (Patent), 2 :33973 
fe fuels (Patent), 2 :33973 
vice for the ification oO} t 
LIQUID FUELS/PRODUCTI ON 
oh catalyst for caieedoe of motor fuels (Patent), 2 


LIQUID METAL COOLED REACTORS 
See also JOYO REACTOR 
SODIUM COOLED REACTORS 
a METAL COOLED REACTORS/FUEL ELEMENT 


defective mixed-oxide fuel elements on 


irradiation, 2 
LIQUID METAL COOLED REACTORS/REACTOR CORES 
<2 a liquid metal cooled reactor (Patent), 2 :34788 
FAST BREEDER REACTO 
LMFBR TYPE REACTORS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID METALS/DIFFUSION 
Review of experimental methods for Ee the 
diffusion in liquids (Tracer age wm 2 :34195 
ee PHASE E METHANATION 


ficati 1 April-June 1976, 2 :33613 
pril-June 


A-76-93/2) 
TION DETECTORS/DESIGN 
a detector workshop summary, 2 :36018 (BNL-22286) 
System and method of ero scintillation counting (Patent; sample 
combustion method), 2 :36040 

LIQUID SCINTILLATORS/SOLUTIONS 

Liquid scintillation solution (Patent), 2 :35038 
LIQUID WASTES 


See also WASTE WATER 
LIQUID WASTES/CHEMICAL COMPOSITION 
Studies of soluble organics in simulated in situ oil-shale retort 
water by electron impact and chemical ionization from a 
— gas chromatograph-mass spectrometer system, 2 
LIQUID WASTES/CONVERSION 
Cha Ie) Industrial processes technology, 2 :35374 (CONF- 
121 
LIQUID-METAL MHD GENERATORS/FEASIBILITY 
Energy Conversion Alternatives Study (ECAS), Westinghouse 
Phase 1. Vol. X: liquid-metal MHD systems. Final report, 2 
35476 (N-76-23701 


See also LIQUID METALS 
PROPERTIES 
tal linear viscoelastic measurements for liquids, 2 :33930 
Ligt IDS/VISCOSITY 
Lay linear viscoelastic measurements for liquids, 2 :33930 
~ April 1976, 2 :34016 
uarterly progress report, April-June 
-7 | 
LITHIUM/LEACH 
i ies 
LITHTUM/LIQUID FLOW 
Hydrodynamic stability of lithium flows on porous spherical 
2 :35665 (LA-6693-MS) 
(CLEAR PROPERTIES 
ies of lithium/high- steel blankets, 2 :36793 
ARGET/PION MINUS REACTIONS 
Pion induced neutron removal from 7Li (100 to 300 MeV: 
excitation function), 2 :36587 (ORO-5224-1) 
LITHIUM 7 TARGET/PION PLUS REACTIONS 
Pion induced neutron removal from 7Li (100 to 300 MeV: 
excitation function), 2 :36587 (ORO-5224-1) 
COMPOUNDS/CRYSTAL STRUCTURE 
— structure determination using electron microscopy, 2 
High —— microscopy of defects in lithium ferrite 
TUM COMPOUNDS/DISLOCATIONS 
High voltage electron microscopy of defects in lithium ferrite 
spinel, 2 :35700 


PF 145S LITHIUM COMPOUNDS/DISLOCATIONS 
t of 
LIQUIDS 
Procedure and apparatus for the evaporation and heating Of liquid 
natural iy (Patent), 2 :33984 
NATURAL GAS/PRODUCTION 


LMFBR TYPE REACTORS 


TYPE REACTORS 
See also CLINCH RIVER BREEDER REACTOR 
FFTF REACTOR 
JOYO REACTOR 
PFR REACTOR 
PHENIX REACTOR 
SBR-5 REACTOR 
SNR-1 REACTOR 
SNR-2 REACTOR 
Lagging system of a fast neutron nuclear reactor end slab (Patent), 
LMFBR TYPE REACTORS/BIBLIOGRAPHIES 
Li dl oo fast breeder reactors: a bibliography, 2 :34759 (TID- 
LMFBR TYPE REACTORS/BOILING DETECTION 
Process for detecting gas entrainment and the amount x 
bubbles in a liquid (Patent; LMFBR per reactors), 2 
LMFBR TYPE REACT ‘ORS/BREEDIN 
a ental program for the Fast Breeder Blanket Facility, 
BF, 2 :34740 (COO-2826-2) 
LMFBR TYPE REACTORS/CONTAINMENT SHELLS 
Nuclear reactor containments (Patent; LMFBR), 2 :34794 
Nuclear reactor containments (Patent), 2 :34795 
'AINMENT 


LMFBR TYPE REACTORS/CONT. 
LMFBR safety pro, . Annual technical 
gener year 1976 and 1976T (Sodium, fue 


roduct aerosol behavior), 2 :35142 im, fuel,and 
LMFBR T° PE REACTORS/CONTROL ELEMENTS 
Examination of fast reactor fuels, FBR analytical quality assurance 
standards and — and analytical methods development: 
irradiation tests. Pro; 1-December 31, 1976 
(UO2-PuOz), 2 :34755 (LA-6703-PR 
Nuclear reactor control rod (Patent; LMFBR), 2 :35065 
LMFBR TYPE REACTORS/DESIGN 
Czechoslovak in research and development of sodium cooled 
fast reactor for Soviet Union nuclear power plants, 2 :34787 
Operation of PFR and influence upon the design of CFR I, 2 
:34760 (TRG-Report-2819(D)) 
LMFBR TYPE REACTORS/FAILED ELEMENT DETECTION 
Process for detecting gas entrainment and the amount of 
bubbles in a liquid (Patent; LMFBR type fa ang 779 
LMFBR TYPE REACTORS/FAILED ELEMENT M ONITORS 
Sodium engineering and technology technical progress report, 
um engineering and techno! technical report, 
July-September 1976, 2 «730 
LMFBR TYPE REACTORS 


LMFBR safety program. technical 
fiscal year 1976 and 1976T 


vernment 
product aerosol behavior), 2 :35142 (ALERDA.13182) 
LMFBR TYPE —o S/FUEL CANS 

Interim report on analytic modeling used for DSTRESS, 2 :34751 

Recent advances in the delineation of the mechanism of fission- 
product-induced intergranular attack in Type-316 stainless steel 
cladding, 2 :34748 

LMFBR TYPE REACTORS/FUEL CY 

Can the uranium shortage be couanie — breeding, 2 :34790 

LMFBR fuel reprocessin ig Program gress report, October 1- 
December 31, 1976, 2 :34115 (ORNL/TM. 5768) 

Thorium assessment study quarterly for first 

uarter fiscal 1977, 2 34611 (ORNL/TM-5 5818) 
R TYPE REACTORS/FUEL ELEMENT CLUSTERS 

Device for a pe a fuel pin cluster within a nuclear reactor 
fuel assembly wrapper (Patent; LMFBR), 2 :34797 

Nuclear reactors (Patent; LMFBR), 2 :34789 

Transient temperature distributions in a 19-rod bundle duri 
operation to sodium boiling: record of experimental data for fuel 
failure mockup bundle 5D, 2 :35206 (ORNL/TM-5580) 

LMFBR TYPE REACTORS/FUEL ELEMENT FAILURE 

Fuel rod mechanics and failure analysis seventeenth qi 
report, August-October 1976, 2 :35159 (GEAP-13923-17) 

Transient temperature distributions in a 19-rod bundle d 
operation to sodium boiling: record of experimental data for fuel 
failure mockup bundle 5D, 2 :35206 (ORNL/TM-5580) 

LMFBR TYPE REACTORS/FUEL ELEMENTS 

Benchmark testing of the finite-strain version of the LIFE-II fast- 
reactor fuel-lement code, 2 :34737 (ANL-76-120) 

Data report on series F10 EBR-II test rods at 5% burnup, 2 :34747 


(GEAP-14133) 
ee analytical methods development: 
irradiation tests. Pro rt, October 1-December 31, 1976 
(UO2-PuO2), 2 :34755 (LA 
Quality assurance pro for surveillance of fast reactor mixed 
oxide fuel analytical chemistry, 2 :34783 
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LMFBR TYPE REACTORS/FUEL MANAGEMENT 
Development of an optimization procedure for fast reactors using 
the mathematical e model (LMFBR), 2 :34796 
LMFBR TYPE INTERACTIONS 
Acoustic cavitation as a mechanism of fragmentation of hot 
molten droplets in in cool liquids, 2 :35153 153 (COO-2781-6TR) 
lo. 5, July 1, 1976-Septem! 1976-2 5156 (COO- 
2781-10) 


Fuel coolant thermal in’ yject. Quarterly progress 
report No. 6, 2 :35158 (COO 1-12) 
iction of minimum UO: particle size based on thermal stress 
initiated fracture model, 2 :35152 (COO-2781-4-TR) 
LMFBR TYPE REACTORS/HEAT EXCHANGERS 
insulation system (Patent;LMFBR), 2 


Tube-in-shell heat exchangers (Patent; LMFBR), 2 :34792 
LMFBR TYPE REACTORS/LEAK D. 
Sodium-to-gas leak detection. Annual tec 
overnment fiscal year 1976, 2 :34735 ALERD 13183) 
R TYPE REACTORS/LOSS OF FLOW 
Calculation of mechanical energy release and the amounts of fuel 
evaporated after a hypothetical LOF accident in a sodium- 
cooled fast breeder, 2 :35282 
UO. and product release from 
Is, 2 :3527 
R TYPE REACTORS/NEUTRON MONITORS 
Fast reactor fluence dosimetry. Technical Se 
January-November 1976 (Neutron monitor 
(n,a) reaction with '°B and 2 :34734 (AI- 
LMFBR TYPE REACTORS/NEUTRON REACTIONS 


Cooperative nuclear data and methods devel it. Fourth 
=— report, July-September 1976, 2 : (GEAP-14074- 
LMFBR TYPE REACTORS/PIPES 
Simplified instability analysis of the i toe of elbows in 
the plastic range, 2 :34765 (WARD- 3045-3) 
LMFBR TYPE CTORS/PLUTONIUM RECYCLE 


Cooperative nuclear data and methods development. Second 
a progress report, fiscal year 1976, 2 :34746 (GEAP-14073- 
LMFBR TYPE REACTORS/PRIMARY COOLANT 
Numerical experiments on the heat transfer in a turbulent liquid 


flow, 2 
jum engineering and technical progress report, 
1976, 2 :34749 (HEDLTME- 7620) 


and technolo 
ber 1976, 2 :34750 


LMFBR E REACTORS/REACTOR ACCIDENTS 
Compilation and critique of information to potential 
eo inal report, 2 :35208 (PB- 
Spatially continous approach to the of incoherencies in 
fast reactor accident analysis, 2 


Spatially continuous approach to the description of i 
in fast reactor accident 2 76114) 
TYPE REACTORS/REACTOR CHARGING 


CHINES 

Mechanical shock absorber (Patent;LMFBR), 2 :34767 
LMFBR TYPE REACTORS/REACTOR COMPONENTS 
Inelastic behavior and strain tolerances of SS 304 and 316 

Por oye for LMFBR and FFTF, 2 :34763 (WARD-HT- 


Nondestructive testing development program. 


5253) 
Sodium engineering and technical progress report, 
April-June, 1976, 2 :34749 1600) 
Sodium and technology technical on 
976, 2 :34750 
LMFBR E REACTORS/REACTO NG SysTEMS 


LMFBR TYPE REACTORS/REACTOR CO DISRUPTION 

Application of spontaneous nucleation theory to tin-H2O 
interactions, 2 :35157 (COO-2781-11TR) 

Effect of noncondensibles on the rate of sodium 
condensation from a single-rising HCDA bubble’? : 2 35161 
(HEDL-ANL/RAS-72-19) 

Mixing requirements for the limiting fuel-coolant interactions in 
liquid metal fast breeder reactors, 2 :35154 (COO-2781-8TR) 

nes eee for the gas-liquid heat transfer 

ford Research Institute 


ects 
2 :35155 (COO-2781-9TR) 
IR TYPE REACTORS/REACTOR CORES 
Plug-cover for nuclear reactor cores 


146S 
R), 2 :34769 
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LMFBR TYPE REACTORS/REACTOR FUELING 
Method for erent refueling scheme for transient 
using equilibrium fertile fuel (LMFBR), 2 :34785 
LMFBR instrumentation control program planning meeting, 
34743 (ERDA-76/158) 
State of development of mains Oa devices for the monitoring of 
elie in sodium systems, 2 :34802 
TYPE REACTORS/REACTOR INTERNALS 
Process for measuring low-amplitude vibrations of a flat 
E REACTORS/REACTOR KINETICS 
Cooperative nuclear data and methods development. Second 
annual progress report, fiscal year 1976, 2 :34746 (GEAP-14073- 


2) 
physics parameters in 


New experimental method of estimating 
ysics evaluations a 
ending October 1976, 2 :34766 (WARD XS: 
R TYPE CTORS/REACTOR LA 
PARAMETERS 
2 
LMFBR TYPE REACTORS/REACTOR 
Sodium Technology Program: friction, wear, and 
the period Daly 31, 1976, 2 
34764 (W NA-3045-38) 
LMFBR TYPE REACTORS/REACTOR SAFETY 
Breeder safety assured, 2 :35289 
Fast Reactor Safety Research vee 
September 1976, 2 :35215 (SA 52) 
Safety philosophy and concepts for large liquid metal breeder 
reactor power plants, 2 :35170 (INIS-mf-3387) 
ting system, particularly to ins upper area 
annular space separa 
neutron reactor oe 2 :34770 
Internal pressure buckling of very thin 
comparison of experiment and theory, 2 :34752 TINTS mnE-3386) 
Nuclear reactor vessel (BWR, PWR and LMFBR type reactors; 
patent), 2 :34572 
System for insulating horizontal closure surfaces for liquid metal 
cooled nuclear reactors (Patent), 2 :34772 
System for the thermal — of a reactor vessel 
(Patent; LMFBR), 2 
by thermal shocks, 2 :34753 (INIS-mf- 
LMFBR TYPE REACTORS/STEAM GENERATORS 
(Patent;LMFBR), 2 :34 
rt for the Ist quarter of 1976 egg Technical Institute 
(O Sodium Test Loop 2 :34782 (TNO-LMEC-25) 
for the 4th quarter of 1975 (Central Technical Institute 
Sodium Test 2 :34775 (TNO-LMEC-24) 
LMFBR TYPE REACTORS 5 CILITIES 


facility neutron- 
:34756 (LA-UR-76-1887) 


Physics evaluations and 
ending October 


354766 3065-15), 
See LIQUEFIED NATURAL GAS 
LNG /ECONOMICS 
Liquefaction of North Sea natural 2 :33985 
LNG PLANTS/FEASIBILITY IES 
iquefaction of North Sea natural gas, 2 :33985 


(REACTOR) 

See REACTOR CHARGING MACHINES 
LOADING (REACTOR) 

See REACTOR FUELING 
LOFT REACTOR/BLOWDOWN 

imental results of the non-nuclear LOFT tests, 2 :35255 
LOFT REACTOR/LOSS OF FLOW 
Simulation of the rupture opening process in the LOFT test 


Research. 
Quarterly technical progress report, hap Geoteater 1976, 2 
:35219 1017) 


RATEMETERS/DESIGN 
Radistion measuring device (Patent), 2 :36037 


LOSS OF COOLANT/SIMULATION 


LONGWALL MINING 
See also COAL MINING 
LONGWALL MINING/MINING EQUIPMENT 
ectiveness of respirable dust control on longwall shearers 
the use of water piped through the shearer drum. Final report 
May 73-May 76, 2 :33766 (P eee 
Design optimization in underground systems. Interim report, 
April-June 1976, 2 (FE-1 5) 
LONGWALL MINING 
Design optimization in caddie ‘ound systems. Interim report, 
April-June 1976, 2 :33762 (FE-1231-5) 
ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 
LOSS OF COOLANT 
Breakdown in a water-pressure power reactor caused by coolant 
phenomena, 2 :35229 
to swell of Zircaloy fuel cans during 
hypothetical LOCA (PWR and BWR), 2 "35265 
—_ experiments on the swelling of Zircaloy fuel cans 
phase of a ‘A (PWR and 
Potential influence of three-dimensional effects on PWR LOCA 
behavior, 2 :35223 (TREE-NUREG-1031) 
LOSS OF COOLANT/BLOWDOWN 
Ex ane data 026) LOFT nonnuclear test L1-2, 2 :35221 


a data report or Semiscale Mod-1 Test S-02-6 
lowdown heat transfer test), 2 :35224 (TREE-NUREG-1037) 
OF COOLANT/FLUID FLOW 

quarterly report, 


t-Water-Reactor Research Program: 
‘fily tember 1976, 2 :35143 (ANL-76-121) 
LOSS OF ILANT/FUEL ELEMENT FAILURE 
Analysis of a reactor fuel vatems SSYST. 2352: by means of the 
modular programme system SS 2 :35272 
Investigations of fuel rod failure in the second heatup ofa 
LOCA. In-pile experiments with single rods in the DK loop of 
the FR 2 reactor, 2 :35196 (KFK- ~ progres 


July- 
September 1976 PWR), 2 2 :39202 (OR / 


Loss 0 OF COOLANT/FUEL-COOLANT INTERACTIONS 
— of the interaction between ballooning Zircaloy c 
emergency core cooling water, 2 33189 


3362) 
LOSS OF COOLANT/HEAT TRANSFER 
Development of a computer code for Thermal Hydraulics of 
Reactors (THOR). Sixth quarterly 5 hose) report, January- 
March 10962 2 (BNL-NUREG- 
(baseline ECC tests), 2 :35225 (TREE-NUREG- 1045) 
t data report for Semiscale Mod-1 Test S-05-1 (alternate 
injection test), 2 :35226 (TREE-NUREG-1050) 
Ex t data report for Semiscale Mod-1 Test S-05-2 (alternate 
injection test), 2 :35227 (TREE-NUREG-1051) 
Influence of coolant channel blocka 4 on the heat transfer in the 
flooding phase of a LOCA, 2 :35287 
it-Water-Reactor ep esearch Program: quarterly report, 
uly-September 1976, 2 :35143 (ANL-76-121) 
BWR blowdown/emergency core cooling program 
plan, 2 :35160 
Thermal-hydraulic analysis of the Semiscale Mod-1 reflood test 
(gravity feed tests) 2 :35218 (TREE-NUREG. 
101 
LOSS OF COOLANT/HYDRAULICS 
Development of a computer code for Thermal Hydraulics of 
Reactors (THOR). Sixth quarterly NUREG 40565) report, January- 
March 1976, 2 :35144 (B 
tal studies on jet force and jet 
of a break in a primary coolant circuit (PWR and BWR), 2 


:35263 
(baseline ECC tests), 2 :35225 (TREE-NUREG- 1045) 
t data report for Semiscale Mod-1 Test S-05-1 (alternate 
injection test), 2 :35226 (TREE-NUREG-1050) 
nt data report for Semiscale Mod-1 Test S-05-2 (alternate 
test), 2 :35227 (TREE-NUREG-1051) 
BWR blowdown/emergency core cooling program 
Thermal-hydraulic analysis of the Semiscale Mod-1 reflood test 
t010 (gravity feed tests) (PWR), 2 :35218 (TREE-NUREG- 
Model f the - f 1 
or culation of vent c transients in pressure 
ystems (BWR), 2 : 3387) 
LOSS OF COOL-ANT/SIMULATI 


NUREG 1025), LOFT Test L1-1, 2 :35220 


1478 
LOSS 
in, 
Mion’ hodoscope Calc’ Hons Sal =I 
rmance studies), 2 
CIENT 
LOAD MANAGEMENT 
Method and system for producing, storing, modulating and 
2 :35299 
LOFT REACTOR/REACTOR OPERATION 


LOSS OF FLOW 


tal study on PWR-LOCA by ROSA-II, (1), 2 :35237 
ental data aaa for LOFT nonnuclear test L1-3A, 2 
:35222 (TREE- EG-1027) 

Water reactor safety programs sponsored by the Nuclear 
Regulatory Commission's Division of Reactor Safety Research. 
Quarterly technical pr i017) report, July-September 1976, 2 

:35219 (TREE-NURE 
LOSS OF FLOW 

Calculation of mechanical energy release and the amounts of fuel 
evaporated after a hypothetical LOF accident in a sodium- 
cooled fast breeder, 2 :35282 

1976 and the 
ummary progress report for fiscal year transition 
uarter describing technical assistance work for the Division of 
ystems Safety, U.S. Nuclear Regulatory Commission (HTGR), 
2 %35201 (ORNL/NUREG-6 
LOSS OF FLOW/MATHEMATICAL MODELS 
Summary progress report for fiscal year 1976 and the transition 
uarter describing technical assistance work for the Division of 
ystems Safety, U.S. Nuclear Regulatory Commission (HTGR), 
%35201 (ORNL/NUREG-6) 
LOSS OF FLUID TEST REACTOR 
See LOFT REACTOR 
LOUISIANA/ELECTRIC POWER 
Ways to reduce peak electrical demand in South Louisiana, 2 


35447 
LOW BTU GAS/METHANATION 
Methanation process for the production of an alternate fuel for 
natural (Patent; 11 claims), 2 :33648 
LOW DOSE IRRADIATION/BIOLOGICAL ADAPTATION 
Chronic irradiation and brain development. Progress report, 
February 15, 1976-February 15, 1977 (7 HOH ingestion by 
Sond rats), 2 :36327 (UCLA-34P230X1) 
LUBRICANTS/COMBUSTION PROPERTIES 
— film thickness and flash temperature, 2 
LUBRICANTS/OXIDATION 


LUBRICANTS/SHEAR PROPERTIES 
— film thickness and flash temperature, 2 
1 
Experimental linear viscoelastic measurements for liquids, 2 :33930 
LUBRICANTS/VISCOSITY 
— film thickness and flash temperature, 2 
Experimental linear viscoelastic measurements for liquids, 2 :33930 
LUCAS PROCESS 
Sulfur recovery from flue gas poor in hydrogen sulfide: LUCAS 
method, 2 :33743 
LUCIE-1 REACTOR/POWER DISTRIBUTION 
Investigating the power anomalies at St. Lucie 1, 2 :34623 
LUNGS/BIOLOGICAL FUNCTIONS 
Attenuated influenza virus in normal 4 role of pulmonary 
function studies in vaccine trials, 2 :36292 
lidic 1 roced the of injury 
onuclidic lung-imaging p: ures in the assessment 
due to ammonia inhalation, 2 :36269 
LURGI PROCESS 
Engineering, geolo; hydrological environmental 
assessment of a 2 MSCED ory Lurgi coal gasification 
facility, 2 :33636 
LURGI PROCESS/BY-PRODUCTS 
— of npgrading Lurgi gasification by-product liquids, 2 


LURGI PROCESS/MATERIALS HANDLING 
Coal pretreatment study. Interim rt. Series No. I, A-1. 
Evaluation contractor for Joint A-A.G.A. Coal 
Gasification — (22 refs; for reduction of caking 
tendency), 2 :33621 (FE-2240-20) 
LUTETIUM 174/HIGH SPIN STATES 
Isomer ratio for the '*Lu(n,2n)'*Lu reaction at 14.8 MeV, 2 
:36616 (UCID-17390) 
LUTETIUM 175 TARGET/NEUTRON REACTIONS 
Isomer ratio for the **Lu(n,2n)'™Lu reaction at 14.8 MeV, 2 
36616 
LWBR TYPE REACTORS/#UEL ASSEMBLIES 
Critical heat flux and pressure tests with vertical of 
water in a 20-rod bundle of 0.695-inch diameter rods, 2 :34761 
(WAPD-TM-1155) 
LWBR TYPE REACTORS/REACTOR KINETICS 
Mrelated to LWBR (LWBR development program), 234762 
re! to it 
APD-TM-1288) 


See also ALDOLASES 

LYASES/BIOCHEMICAL REACTION KINETICS 
Tritium exchange method for c: 

residues and its application to fumarase, 2 


of modified histidyl 
36244 
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LYMPHATIC SYSTEM/BIOLOGICAL RADIATION EFFECTS 
Bursa of fabricius: uptake of radioactive particles and radiotoxic 
sealing of bursal follicles, 2 :36328 
LYMPHOCYTES/BIOASSAY 
T and B lymphocytes in the marmoset: a natural haemopoietic 
chimera, 2 :36291 
REACTIONS 
Immune competence of splenic 
host disease in mouse cod. radiation chimeras 
radiation), 2 :36323 
LYMPHOID CELLS 
See LYMPHOCYTES 


SPECTROSCOPY 
a2 uarterly progress report, April-June 1976, 2 :34016 
/QTR-76/2) 
MAGNESIUM/CHROMATOGRAPHY 
Preparation and analytical applications of a 
Rropy ylenediaminetetraacetic acid resin, 2 :35790 
IUM/LEACHING 


— und water leaching of in situ retorted or burned oil 
(Effects of retorting time, temperature, and atmosphere on 
properties of spent 2 :34058 
MAGNESIOM 24/HIGH SPIN STATES 
Discovery of a 6-, T=1 resonance in **Mg via high-resolution 
inelastic electron scattering, 2 :36593 
MAGNESIUM 24 TARGET/ELECTRON REACTIONS 
Discovery of a 6-, T=1 resonance in **Mg via high-resolution 
inelastic electron scattering, 2 :36593 
MAGNESIUM 25/ENDOR 


superhyperfine structure of V defects in MgO, 2 :35677 
ALLOYS/SPIN WAVES 


<a fluctuations in random magnetic-nonmagnetic two- 
dimensional antiferromagnets: I. Dynamics, 2 :35679 
MAGNESIUM CHLORIDES/HYDROLYSIS 
Kinetics of the hydrolysis of MgCl: and the chlorination of 
ia, 2 :34205 (IS-T-742) 
MAGNESIUM OXIDES/CHLORINATION 
Kinetics of the hydrolysis of MgCl: and the chlorination of 
2 :34205 (IS-T-742) 
OXIDES/HYPERFINE STRUCTURE 
hyperfine structure of V-type defects in MgO, 2 :35677 
MAGI OXIDES/MICROSTRUCTURE 
Devel it and characterization of materials for open Lt al 
MHD. \ reputed report, April-June 1976, 2 :35479 (B 
MAGNESIUM OXIDES/THERMAL CO) 
yo and characterization of materials for 
_. report, April-June 1976, 2 "35479 (Bi (BN 
MAGNET COILS/MECHANICAL STRUCTURES 
of the structure of large 
the example ofthe main coils ofthe R fusion device, 2 


MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC ENERGY STORAGE 
See also SUPERCONDUCTING MAGNETS 
round with circular cross- 
section windings as inductive energy storage system, 
2 :35290 (LA-t-77-22) 


MAGNETIC ENERGY STORAGE/POWER SUPPLIES 
Inexpensive inertial energy storage utilizing homopolar motor- 


enerators, 2 :36805 
MAGN ETIC MIRROR CONFIGURATIONS/ADIABATIC 
PROCESSES 
Higher order adiabatic invariants and nonadiabatic diffusion for 


aa mirrors, 2 :36695 
MA “3 MIRROR TYPE REACTORS/MATERIALS 


Upda' lasma for FERF, 2 :36773 

te of p a mirror 

(UCRL-52203) 

MAGNETIC MIRROR TYPE REACTORS/RADIATION 
HAZARDS 


Tritium control in a mirror fusion central power station, 2 :36819 
(CONF-760935-P4) 
MAGNETIC MIRROR TYPE REACTORS/RESEARCH 
LLL fusion summary (Field reversal 
mirror fusi ¢ and tandem 
mirror), 2 :36772 (UCID-17387) 
number I Data 
for Stor 1876 Apel 1976. Explanation of as 


148S 
| 
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a ie (supplement) February 1976, 2 :36413 (PB-247137- 
Solar-geophysical data number 382. Part II ( 

reports). Data for December 1975-November 1975 — oe 

miscellanea. Explanation of data reports issued as number 378 

(supplement) February 1976, 2 :36414 (PB-247137-382-2/SL) 

GNETISM/STRONG-COUPLING MODEL 


CLES 
Geomagnetically trapped alpha particles. Interim report, 2 :36428 
(AD-A-028726) 
MAGNETOSPHERE/ELECTRON DENSITY 
Modulation trapped energetic electrons at 6. by the 
direction of the interplanetary terim 
:36429 (AD-A-028999) — — 
MAGNETOSPHERE/ELECTRON LOSS 
Artifically stimulated songs of electrons from the magnetosphere 
of the Earth, 2 :364. 
MAGNETOSPHERE/ RADIO 


MAGNETOSPHERE/RING 
Trajectory traces of charged Se 
keV), 2 :36431 (N-76-23789 
MAIZE/CELL DIVISION 
Microspectrophotometric determination of the 2C and 4C nuclear 
complement in the root and shoot of the dormant maize 
embryo, 2 :36246 


See also A-BOMB SURVIVORS 
PATIENTS 
PERSONNEL 
MAN/GENETICS 
Serum esterases of Icelanders. I. A “silent” pseudocholinesterase 
nea family, 2 :36249 
INJURIES 


Debris motion and inj 


relationships in all hazard envi 
Final report, Jun 1974Jun 1975, 2 :36084 (AD-A-030815) 
the trace-element chromium (III) in the human body, 2 


36353 “LBL, 5613) 
ANESE/ABSORPTION SPECTROSCOPY 
rogress report, April-June 1976, 2 :34016 


REA 
Yield of **Na from light and intermediate nuclei, 2 :36601 
MANGANESE ALLOYS/SORPTIVE PROPERTIES 
Metal hydride materials program at — current status and 
future plans, 2 :34218 (BNI-22062 
MANGA E ALLOYS/SPIN WAVES 
Spin fluctuations in magnetic- 


random nonmagnetic two- 
dimensional 2 :35679 
MANGANESE ALLOYS, ED ARC WELDING 
Investigation of mechanical chemistry within a 
MnMoNi 2 :35642 (EPRI-NP- 
MANGANESE ALLOYS/WELDED 
arc (EPRI (EPRINP 


METERS 
See PRESSURE GAGES 


from 
Energy of fuel gas from pig manure, 2 :34231 
MANY-BODY PRO som 
See also FOUR-BODY PROBLEM 
THREE-BODY PROBLEM 


MANY-BODY PROBLEM/REGGE 


TRAJECTORIES 
Traj of many- le Regge poles, 2 :36505 
MAPS/COMPUTER GRAPHICS 


Aeneas om uter-drawn of geologic data to analysis of 
minin sroblema, Report of avestgntions, 1976 2 33764 (PB- 


MARCOULE PHENIX REACTOR 
See PHENIX REACTOR 


(CULTURE 
See AQUACULTURE 
MARINE DIS) INMENTAL IMPACT 
STATEMENTS 
Ocean dumping in the United States-1975. Third annual report of 
the environmental protection agency on administration of Title 
I of the marine protection, research, and sanctuaries act of 1972, 
as amended. ag fiscal year 1974, 2 :36207 (PB-258694) 


ECOSY 
See AQUATIC ECOSYSTEMS 
RISERS/BEARINGS 
Fluid bearings used in rotating tension rings (To rotate a 
vessel relative to the marine riser system), 2 :33849 
RISERS/CABLES 
Riser tensioner force variations, 2 :33845 
MARINE RISERS/DESIGN 
sae drilling riser (Patent), 2 :33888 
INE RISERS/MATERIALS 
y materials for offshore riser 2 :33850 
MARINE RISERS/RESPONSE HONS 
analysis of risers and caissons by the element method, 2 


:33848 
MARINE RISERS/STRESS ANALYSIS 
Random wave and vessel motion effects on drilling riser 
dynamics, 2 :33847 
MARSHES/AQUATIC ECOSYSTEMS 
Educing and modeling the functional relationships within 
sublittoral salt-marsh Aufwuchs communities: inside one of the 
black boxes Leyte laticollaris), 2 :36201 
'VIKEN REA LOWDOWN 


Investigations of the fluctuating pressure field in 


Sensitivity ratios (Calibration of mass spectrometers for residual 
analysis), 2 :36064 (GEPP-290) 
MASS SPECTROMETERS/MODIFICATIONS 
support coal-liquid characterization research. Quarterly Lae 
oon 1976-December 8, 1976 (11 refs.), 2 :33679 ( 


itical materials needs. Midterm technical report, 2 :35347 (AD- 


B-003902) 
Critical materials needs. Final report, 2 :35348 (AD-B-005889) 
MATERIALS/CRACKING 
i deformation and initiation of fracture at the tip of a 
crack in plane strain, 2 :35640 (COO-3084-48) 
MATERIALS/DEMAND FACTORS 
The relationship of technological change and the demand for and 
eagles tion of abstracts (Section 3). 
2 :35349 (PB-256033) 
/RESEARCH PROGRAMS 
technical report, 1, 1974-June 30, 1975, Materials 
Research Laboratory (Brown Univ.), 2 :35655 (AD-A-030261) 
Method and device for steady and contin i 
determination of fluid materials (Patent), 2: 2 :34121 
Proceedings o' Pennsylvania environmen 
:35335 


MATERIALS RECOVER Y/ECONOMICS 
i licies toward the use of scrap materials, 2 :35385 
LS RECOVER Y/GOVERNMENT POLICIES 
i icies toward the use of scrap materials, 2 :35385 
MATRICES/ALGORITHMS 
Extension of Eklundh’s matrix and its 


149S MATTER/STRUCTURAL MODELS 
| 
2 :36658 
MAMMALS 
See also RABBITS 
MAMMALS/MUTAGENESIS 
Role of mammals in the future of chemical mutagenesis research, 2 
:36248 (CONF-760743-30) 
MAMMARY GLANDS/NEOPLASMS 
Protein-bound carbohydrates in breast cancer. Liquid- 
chromatographic analysis for mannose, galactose, fucose, and 
sialic acid in serum, 2 :36228 
MAN 
mi- 
MASS SPECTROMETERS/CALIBRATION 
MA 
Energy accounting of materials, products, processes and services 
(Ten papers), 2 :35459 
In MATERIALS/AVAILABILITY 
(LERC/QTR-76/2) 
MANGANESE/CHROMATOGRAPHY 
Preparation and analytical applications of a 
propylenediaminetetraacetic acid resin, 2 :35790 
| 
MANNOSE/CHEMICAL ANALYSIS 
Protein-bound carbohydrates in breast cancer. Liquid- 
chromatographic analysis for mannose, galactose, fucose, and 
sialic acid in serum, 2 :36228 
Quarterly 
report, September 1, 1976-November 30, 1976, 2 :34228 ( / tension 0! $ matrix transposition algorithm and 1 
2917-76/2 in digital image processing, 2 :36855 
MA 
See also NUCLEAR MATTER 
MATTER/STRUCTURAL MODELS 
Exact results on the structure of matter (Hamiltonian, quantum 
mechanics), 2 :36670 


INSTRUMENTS 
See also ACCELEROMETERS 
BOLOMETERS 
CALORIMETERS 
DISPLACEMENT GAGES 
ELECTRIC MEASURING INSTRUMENTS 
FLOWMETERS 
INTERFEROMETERS 
PRESSURE GAGES 
RADIATION DETECTORS 
SPECTROMETERS 
THERMOCOUPLES 
THERMOMETERS 
THICKNESS GAGES 
VISCOSIMETERS 
SYSTEMS 
tegration of programmable pocket calculators into measurement 
instrument e es, 2 :36063 (GEPP-286) 
MEASURING IN: UMENTS/DESIG: 
Development strate § for pollutant dosimetry. Final report, 2 
:36119 (PB-256910) 
Modification of Bureau of Mines BERC rock dust meter. Report 
of i rege 1976, 2 :33767 (PB-257385) 
UCTURES/DEFORMATI 


iON 
Hydrostatic and axial co! tests of mee cylinders, 2 :35965 
res of multispan to a transverse impact, 
34987 3387) 
2 :34998 (INIS-mf- 
MECHANICAL STRUCTURES/MECHANICS 
CEASEMT system (Calculation and Analysis of Structures in 
Mechanics and Thermics). Program COCO. Automatic meshing 
of planar and tri-dimensional structures. Directions for use - 
March 1976, 2 :35819 (CEA-N-1937) 
MECHANICAL STRUCTURES/STRESS ANALYSIS 
o behavior of cylindrical columns, 2 :35963 
‘AL STRUCTURES/STRESSES 
Res of structures under random sop 2 :35007 
MECHANICAL STRUCTURES/YIELD GTH 
Design interaction curves for tubular steel beam-columns, 2 :35964 


See DRUGS 
TDOWN 
See also CORE CATCHERS 


Behaviour of a melted-down LWR core on the bottom of the 
reactor pressure vessel, 2 :35269 
Constitution and reaction behaviour of LWR materials at core- 
melting conditions, 2 :35191 (KFK-2262) 
Properties of corium melts, 2 :35187 (KFK-2262) 
Reaction behaviour of LWR core melts with fission products and 
concrete, 2 :35270 
UO, ~ a release from hot and boiling sodium 
‘ast Reactor Safety Researc gram. Quarterly 
September 1976 (LMFBR excursions, debris bed and 
— and fuel motion detection), 2 :35215 (SAND-76- 
MELTDOWN/FISSION PRODUCT RELEASE 
its on determination and limitation of fission and 
activation ae release during core meltdown, 2 :35183 
(KFK-2262) 
MELTDOWN/MOLTEN METAL-WATER REACTIONS 
a with a carbon-enriched iron melt and 
water, 


esearch Program. Quarterly report, July- 
September 1976 (LMFBR excursions, meltdown 
Besa) behavior, and fuel motion detection), 2 °35215 (GA (SAND-76- 


MELTDOWN/RESEARCH PROGRAMS 


Light Water Reactor Safety Research Program. Quarterly J = 
April-June 1976 (Molten core-concrete interactions), 2 :35216 


(SAND-76-0677) 
RANES 
See also CELL MEMBRANES 
MEMBRANES/BIOCHEMICAL REACTION 
Effect of ligands on the of acetylcholine 
13029 membrane preparations from Torpedo californica, 
2 :36229 
Proton relaxation studies of mixed 
and mixed phosphatidylcholine bilayers, 2 
coals by neutron activation analysis, 


Determination o 
2 :35747 CINIS anf 
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MERCURY/AIR SAMPLERS 
i o. of silver absorbers for sampling airburne mercury, 2 
:361 
MERCURY/LEACHING 
Simulated phen a water leaching of in situ retorted or burned oil 
shale of retorting time, temperature, and atmosphere on 
ot properties of spent shales), 2 :34058 
MERCURY IODIDES/CRYSTAL GROWTH 
Growth of mercuric iodide single crystals from dimethylsulfoxide 
(Patent), 2 :36024 
IN RESO 


INANCES 
See also ETA-958 RESONANCES 
RHO-765 RESONANCES 
VECTOR MESONS 
MESON RESONANCES/DECAY 
Resonant structure in charmed-meson decays, 2 :36531 
MESON RESONANCES/LEPTONIC DECAY 
Comment on weak decays of charmed mesons, 2 :36522 
MESON-MESON INTERACTIONS/COLOR MODEL 
— as in quantum chromodynamics in two dimensions, 
MESON-NUCLEON INTERACTIONS 
See also PION-NUCLEON INTERACTIONS 
Nucleon-meson transport calculations, 2 :36626 
METAL INDUSTRY INOMICS 
Impact of rising energy costs on the domestic production of 
selected commodities, 2 :33804 (PB-256650) 
METAL INDUSTRY/ENERGY CONSERVATION 
Improving blast-furnace operating indices by the use of combined 
blast with higher consumptions of its components, 2 :35566 
izing up the energy requirements for producing 
METAL INDUSTRY/FUEL CONSUMPTION 
Investigation with an analo, = —— of an automatic 
optimization system for the fuel combustion process in reheating 
furnaces, 2 :35565 
METAL INDUSTRY/WASTE WATER 
a treatment of waste water from nickel plating (Patent), 2 
METALLOIDS 
See SEMIMETALS 
METAL-METAL OXIDE BATTERIES 
See also NICKEL-ZINC BATTERIES 
SILVER-CADMIUM BATTERIES 
SILVER-ZINC BATTERIES 
METAL-METAL OXIDE BATTERIES/ELECTRODES 
Method for the fabrication of galvanic elements sealed + ell 
external and/or internal influences by a 
with a top made of thermoplastic materials (Patent), 2 "35308 


‘ALS 
See also ACTINIDES 
ALKALI METALS 
LIQUID METALS 
RARE EARTHS 
METALS/AIR POLLUTION 
Metals in ambient air: polluted and unpolluted areas, 2 :36159 
METALS/AVAILABILITY 
Natural resource availability: some economic aspects, 2 :35355 
METALS/BRAZED JOINTS 
Ceramic-to-metal sealing. Final report, 2 :35641 (BDX-613- 
1683(Rev.)) 
METALS/EXPLOITATION 
Brazil's mineral development: tial and problems, 2 :35356 
METALS/MATERIALS iG 
Materials research for clean utilization of coal. Quarterly progress 
report, 2 :33625 (FE-3800-9) 
METALS/PHOTOEMISSION 
Photoemission from the Drude absorption, 2 :35673 
Surface photoeffect for metals: Energy and angular electron 
distributions, 2 :35674 
METHANATION/CHEMICAL REACTORS 
Methanation reactor (Patent; 2 claims), 2 :33644 
METHANE/AIR SAMPLERS 


Balloon-borne low temperature air sampler, 2 :36134 
METHANE/BIOSYNTHESIS 

Biological conversion of biomass to methane. Quarter! 
ber 1, 1976-November 30, 1976, 2 :34228 ( / 


rt, 
2917-76/2 
Biological conversion of biomass to methane, 2 :34232 
Energy from agriculture, 2 :35471 
METHANE/ CAL REACTION YIELD 


Methanation reactor (Patent; 2 claims), 2 :33644 


2 3368 2 :33667 
(CHEMICAL REACTIONS 
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35268 
BOILING 
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METHANE/COMBUSTION 
samiegent combustion of methane-air mixtures (3 references), 2 
METHANE/DIFFUSION. 
ethane emissions from four working Beckley Mine, 
METHA ON-MOLECULE COLLISIONS 
Dissociative excitation of molecules by electron impact, 2 :36459 
METHANE/MONITORING 


Methane emissions from four working oe in the Beckley 

Raleigh Comme W. Va. 2 :33761 
METHANE/PRODUCTIO: 

Methanation an roduction of an alternate fuel for 

(Patent; 11 2 :33648 
/ RESOURCE CONSERVATION 
nee and production of natural gas from an air shaft in 
coalbed. Report of i ievadiantions 1976, 2 :33763 

(PB-258 


Con high 
version of methane by water vapor at pressure over a 
nickel catal 


Tank forthe storage an transport of low temperature cooled 
atmospheric pressure (Patent), 


NE/SYNTHESIS 
Hydrogenation of CC and CO: over polycrystalline rhodium: 
correlation of surface composition, kinetics, and product 
equipment for supp operating an in 


ucing a methane-containing gas (Patent), 2 :34225 
Oxygenated hydrocarbobns from coal-based synthesis gas in the 
context of the domestic petrochemical industry, 2 :33632 
Use of a catalyst to convert carbon oxides into hydrocarbons 


(Patent), 2 :34224 
IOL/CHEMICAL PROPERTIES 
Methanol as a fuel, 2 :34238 
METHANOL/COMBUSTION 
Alcohol-assisted hydrocarbon fuels: a comparison of exhaust 
emissions and fuel consumption using steady-state and dynamic 
engine test facilities, 2 :35434 
METHANOL/PERFORMANCE TESTING 
Methanol/gasoline blends as automotive fuel, 2 :34237 
METHANOL/SYNTHESIS 
Chemicals from coal: ERDA’s programs and plans, 2 :33677 
Impacts of synthetic liquid fuel development. Automotive market. 
olume I. Summary. Final report, 2 :33659 (PB-255994) 
of synthetic liquid fuel Automotive market. 
ol 255995) 


ume II. :33660 (P 
Oxygenated hy: from coal-based synthesis gas in the 
context of the domestic hemical ind , 2 33632 
METHANOL/THERMODYNAMIC PRO! 
Methanol as a fuel, 2 :34238 
METHOXYBENZENE 
See ANISOLE 
ETHER/CHEMICAL REACTIONS 
bap nn ion chemistry of iron pentacarbonyl by 
y. New insights into 


solvation 
METHYL PHENOLS 


See CRESOLS 
METHYL RADICALS/ELECTRON-MOLECULE COLLISIONS 
Dissociative excitation of molecules by electron impact, 2 :36459 


See TOL 


/BIOLOGICAL EFFECTS 
—— of methymereuy in man: dose-response relationships in 
ult 2 57 
MEYERS 
Chemical desulfurization of coal, 2 :33600 
MHD POWER PLANTS/ECONOMICS 
investigation of base-load open 
magnetohydrodynamic power stations, 2 :3547 
MHD POWER PLANTS IBILITY STUDIES 
Energy Conversion Alternatives Study (ECAS), W. 
= san VIII: open-cycle MHD. Final report, 2 :35474 (N- 
2. 
Energy Conversion Alternatives Ww 
rte, VIIII: closed-cycle inal report, 2 :35475 
Energy Conversion Alternatives Study (ECAS), Westinghouse 
Phase 1. Vol. X: liquid-metal MHD systems. Final report, 2 
:35476 (N-76-23701 
MHD POWER PLANTS/OPTIMIZATION 


MICA/ELECTRON MICROSCOPY 
Micaceous occlusions in kaolinite observed by ultramicrotomy 
and high resolution electron microscopy, 2 :36381 
MICA/GEOCHEMISTRY 
Micaceous occlusions in kaolinite observed by ultramicrotomy 
and high resolution electron microscopy, 2 :36381 
MICE/BIOLOGICAL RADIATION 
Single-pulse electrons from a linear accelerator, 2 :36004 
MICE/CARCINOGENESIS 
— ——— effects of n-alkanes and ultraviolet light on mice, 
Effect of trichl oxide on the ability of polyaromatic 
hydrocarbons and "K-re: oxides to phat skin 
tumors in mice and to bind to DNA in vitro, 2 :36336 


MICE/SKIN 
i ic effects of n-alkanes and ultraviolet light on mice, 


2 :36337 
Effect of tric! oxide on the ability of polyaromatic 
hydrocarbons and "K-region” oxides to initiate skin 
tumors in mice and to bind to DNA in vitro, 2 :36336 
MICE/SURVIVAL TIME 
Fast-neutron irradiation of mouse embryos in the pronuclear 


oe stage: mortality curves and neoplastic diseases in 30-day 


survivors, 2 :36321 
MICELLAR SYSTEMS 


See also COLLOIDS 
MICELLAR SYSTEMS/OPTIMIZATION 
Phase di Fn pny in micellar systems, 2 :33864 
-POLYMER FLOODING 


MI 
See MICROEMULSION FLOODING 
MICHIGAN/GEOLOGY 

Possible salt mine sites for radioactive waste in the 
northeastern states, 2 :34151 (ORNL /Sub/37 3-1) 

in the northeastern sout oO 2 
:34156 (ORNL/Sub/7010-1) 
MICHIGAN/NATURAL GAS FIELDS 

Preliminary regional study of the present and possible future oil 
and gas development in the areas of thick rock _ be shale 
deposits of Michigan, Ohio, Pennsylvania, and mm New 
York as of December 1975, 2 35418 (ORNL/Sub/87989-75/ 1) 

MICHIGAN/OIL FIELDS 
Possible salt mine and brined cavity sites for radioactive waste 
disposal in the northeastern sou peninsula of Michigan, 2 
:34156 (ORNL/Sub/7010-1) 
regional study of the present and possible future oil 
and gas development in the areas of thick rock salt and shale 
deposits of Michigan, Ohio, Pennsylvania, and western New 
York as of December 1975, 2 :35418 (ORNL/Sub/87989-75/1) 
MICHIGAN/RADIOACTIVE WASTE DISPOSAL 

Possible salt mine sites for radioactive waste ae in the 
northeastern states, 2 :34151 (ORNL/Sub/3733-1) 

Possible salt mine and brined cavity sites for radioactive waste 
disposal in the northeastern sou peninsula of Michigan, 2 

:34156 (ORNL/Sub/7010-1) 
MICHIGAN/SALT DEPOSITS 

Possible salt mine sites for radioactive waste dis in the 
northeastern states, 2 :3415! (ORNL/Sub/37 3-1) 

Possible salt mine and brined cavity sites for radioactive waste 
disposal in the northeastern sou peninsula of Michigan, 2 
:34156 (ORNL/Sub/7010-1) 

MICHIGAN/STRATIGRAPHY 

Possible salt mine sites for radioactive waste Ry in 
northeastern states, 2 :34151 (ORNL/Sub/3733-1) 

Possible salt mine and brined cavity sites for radioactive waste 
disposal in the northeastern sou' peninsula of Michigan, 2 

34156 
MICROELECTRONIC CIRCUITS/CORROSION 
Review of filamen ent growths and corrosion effects caused by 
moisture films dc bias between microcircuit conductors, 2 
:35942 (SAND-77-0007) 
of permalloy films by electron lithography, 2 


235944 

MICROEMULSION FLOODING/MICELLAR SYSTEMS 

Phase dia; optimization in micellar systems, 2 :33864 
MICROPR RS/COMPUTER NETWORKS 

System control processor for a microcomputer network 

ucation tool in computer science laboratory), 2 :36851 
CLA-34P214-28) 

MICROPROCESSORS/DESIGN 

NDT-COMP8 microcomputer (Based on Intel 8080 


r), 2 36847 (ORNL/TM-5773) 
MICROPROCESSORS/MANUALS 
NDT-COMP%8 microcomputer (Based on Intel 8080 


microprocessor), 2 36847 (ORNL/TM-5773) 
MICROPROCESSORS/PROGRAMMING 
NDT-COMPS$ microcomputer (Based on Intel 8080 
microprocessor), 2 :36847 (ORNL/TM-5773) 


151S MICROPROCESSORS/PROGRAMMING 
Comprehensive investigation of base-load open cycle 
magnetohydrodynamic power stations, 2 :35478 


f ket calculators into measurement 
tion of programmable pocket rs in’ 
instrument 2 (GEPP-286) 
MICROSPHERES/FABRICATION 
Target fabrication (Glass microsphere production and testing), 2 
:34187 (UCRL-50021-75) 
MICROWAVE EQUIPMENT/REVIEWS 
tical and acoustical micro-electronics. Volume XXIII, 2 :35886 
MICROWAVE POWER TRANSMISSION/BENCH-SCALE 
EXPERIMENTS 
Microwave transmission system for space power, 2 :34513 
MICROWAVE POWER TRANSMISSION/RESEARCH 
PROGRAMS 


Microwave transmission system for space power, 2 :34513 
MIFI IRT-2000 REACTOR 
See IRT-2000 MOSCOW REACTOR 
MILITARY FACILITIES 
tual design of a small HTGR for total ener, ae 
at military installations. Final report (100 MWe) 2 33 
(AD-A-029457) 

Economic assessment of nuclear and fossil-fired ener, energy systems 
for DOD installations. Final report (50 to 200 (e)), 2 :34860 
(AD-A-029407) 

MILITARY FACILITIES/REFUSE DERIVED FUELS 

Use of refuse as a fuel at Fort Monmouth, NJ. Final report, 2 

:34240 (AD-B-003456) 
MILK/RADIATION MONITORING 

Study of its transport in the environment and distribution in 
biological systems. Progress report, June 1, 1976-May 31, 1977, 
2 :36167 (COO-2450-5) 

MILL TAILINGS/RADIATION MONITORING 
Measurements of radon daughter concentrations in structures built 
on or near uranium mine a 2 :34171 (CONF-761071-1) 
MILL TAILINGS/RESOUR 
Whims for low grade uranium (Wet 
tion of magnetic minerals from slurries), 2 


OIL 
See LUBRICANTS 
RESOURCES/AVAILABILITY 
Natural resource availability: some economic aspects, 2 :35355 
MINERAL RESOURCES/CHARGES 
Second best pricing policies for an exhaustible resource, 2 :35354 
MINERAL RESOURCES/CLASSIFICATION 

Classification of mineral reserves (Mineral resources in German 

Democratic Republic), 2 :36368 (ERDA-tr-270) 
MINERAL RESOURCES/CONSUMPTION RA 

Relationship between price and extraction cost for a resource with 
a backstop technology, 2 :35351 

Second best pricing policies for an exhaustible resource, 2 :35354 

MINERAL RESOURCES/EXPLOITATION 
Brazil's mineral development: potential and problems, 2 :35356 
MINERAL RESOURCES/MANAGEMENT 

Extraction costs in the theory of exhaustible resources, 2 :35350 

Relationship between price and extraction cost for a resource with 
a backstop technology, 2 :35351 

MINERAL RESOURCES/MARKET 
Natural resource pricing and economic development, 2 :35337 
MINERAL RESOURCES/ORIGIN 
Fossil organogenic accumulations, reefs, methods of study, and 
oil-bearing-ability (Book in Russian), 2 :33812 
RESOURCES/RECOVERY 
Extraction costs in the theory of exhaustible resources, 2 :35350 
MINING EQUIPMENT/DESIGN 
fabrication, and testing of a system to demonstrate the 
lectiveness of respirable dust control on longwall shearers by 
the use of water piped through the shearer drum. Final report 
May 73-May 76, 2 :33766 (PB-256507) 
MINING EQUIPMENT/PERFORMANCE 
A conceptual design and feasibility study of a variable wall 
machine. Final report Jun 1973-Aug 1974, 2 :35868 (PB252 
MINING EQUIPMENT/PERFORMANCE TESTING 
ign, fabrication, and testing of a system to demonstrate the 
ectiveness of respirable dust control on longwall shearers by 
the use of water piped through the shearer drum. Final report 
May 73-May 76, 2 :33766 (PB-256507) 

In f the Te of Mississippi, 2 :33754 
vestigation 0} ertiary lignites 2 
(MGS-74-1) 

MISSISSIPPI RIVER/RADIOACTIVITY 
Computer code (RVRDOS) to calculate 
tive liquid effluents and an peat to 
River Basin, 2 :36324 (ORP. RP/EAD- 


MISSOURI/GEOLOGY 
Dry and stable excavations in of 
City area of Missouri and Kansas, 2 :36366 (O) /4299-1) 
MISSOURI/NUCLEAR POWER PLANTS 
Status report on the Callaway Nuclear Power Plant, 2 :34617 
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SSOURI/UNDERGROUND SPACE 
and stable excavations in limestones of 
ity area of Missouri and Kansas, 2 :36366 (O: — 
Efficiency in the use of energy has been effected 
eres), 2 
MISSOURI RIVER/ENVIRONMENTAL IMPACTS 
Water for energy. Missouri River reservoirs: Pick-Sloan Missouri 
— . Draft environmental statement, 2 :36218 (DES- 


RIVER/WATER RESOURCES 
Water for energy. Missouri River reservoirs: Pick-Sloan Missouri 
Basin . Draft environmental statement, 2 :36218 (DES- 


(Modular In Utility Systems.) 
comparisons of m -sized, integrated utility systems 
nt oe systems for several building types, 2 :35510 


Studies on optimum cation: anion exchan ceadies for 
eralizers, 2 


ensate 35765 (BARC. 841) 
MOBILE HOMES/RETRO G 
Ex ental investigation of retrofit options for mobile homes, 2 
:35551 (ORNL/CON-9) 
MOBILE HEATING 
hel retrofit options for mobile homes, 2 


COSMOLOGICAL) 
See COSMOLOGICAL MODELS 
MODELS (OPTICAL) 
See OPTICAL MODELS 


ITU PROCESSES/RESEARCH PROGRAMS 


FLUORESCENCE 
See FLUORESCENCE SPECTROSCOPY 
IOLECULAR MODELS/HAMILTONIANS 


LECULAR 
See ATOMIC MODELS 
‘or the separation of hy: 
by adsorption on natural and/or synthetic molecular 
tent), 2 :33904 


Long-term accumulation in abalone (Haliotis 
lead-treated brown algae (Egregia laevigata we 
MOLLUSCS/BEHAVI OR. 


Mercenaria 
MOLLUSCS/INJURIES 


Mercenaria mercenaria, 2 :36. 
MOLTEN METAL-WATER REACTIONS 
RP ete with a carbon-enriched iron melt and 

water, 
TEN METAL-WATER REACTIONS/MATHEMATICAL 
Acoustic cavitation as a mechanism of  Segeemtion of hot 
Application of sponta in cool 2 35153 


tin-H2O 
IR), 2 :35157 (COO-2781-11TR 
PROGRAMS 


1976, 2 :33613 
ificatio ion, Quarterly report, April-June 6, 


MICROPROCESSORS/USES 152S 
MIUS 
MODELS (SHELL) 
See SHELL MODELS 
M 
See also WATER 
MOISTURE/AIR SAMPLERS 
Balloon-borne low temperature air sampler, 2 :36134 
MOLDS 
See FUNGI 
MOLECULAR BEAMS/BEAM PRODUCTION 
Exact results on the structure of matter (Hamiltonian, quantum 
mechanics), 2 :36670 
See also SNAILS 
| on (Mercenaria mercenaria), 2 :36349 
MOLLUSCS/NEOPLASMS ine ia (Oil spill 
onadal hematopoietic neoplasms in Mya arenaria at 
MOLL TURE EFFECTS 
Effect of temp and salinity on extension of siphons b 
Coal ga: 
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MOLTEN SALT PROCESS 
See KELLOGG PROCESS 
MOLTEN SALTS/DATA COMPILATION 
IC DATA: safety, hazards, corrosion, 
compositions, and bibliography, 2 38297 crib 2716s 1) 
itions, ibliogra; 
MOLYBDA’ ATES/CRYSTAL STRUCTURE 
Crystal structure of 2 :35703 
DENUM/LEACHING 


hale 2 ects of retorting time, temperature, and atmosphere on 
‘operties of shales), 2 :34058 
MOLYBD NUM/PHYSI RADIATION EFFECTS 

‘In-situ’ dislocation channeling studies in neutron-irradiated 
molybdenum, 2 :35694 

Cooperative radiation effects sim 
1 May 1975-31 Mar 1976, 2 :35690 “DA 


8527) 
MOLYBDENUM 92 TARGET/NEUTRON REACTIONS 
24 keV neutron caj — studies in Mo isoto; 
MOLYBDENUM ARGET/NEUTRON 
24 keV neutron ca; as studies in Mo isoto; 
MOLYBDENUM 96 TARGET/NEUTRON 
24 keV neutron capture studies in Mo isotopes, 2 :36610 
eV neutron capture studies in Mo isotopes, 2 : 
MOLYBDENUM ALLOYS 


See also INCONEL 617 
INCONEL 718 
STAINLESS STEEL-316 
MOLYBDENUM ALLOYS/BETA-W LATTICES 
—- nucleation of omega phase in a beta-titanium alloy, 2 


MOLYBDENUM ALLOYS/PHASE TRANSFORMATIONS 
Autocatalytic nucleation of omega phase in a beta-titanium alloy, 2 


35654 
MOLYBDENUM ALLOYS/PHYSICAL RADIATION EFFECTS 
range ordered Ni,Mo, 2 :35695 
vestigation 0} roperties and within a 
thick MnMONi su arc 2 :35642 (EPRI- 


73) 
MOLYBDENUM ALLOYS/WELDED — 


Investigation of mechanical istry within a 
thick MnMoNi submerg: 2 :35642 (EPRI-NP- 
SPECTRA 


373) 
under high carbon monoxide pressure: 
an infrared spectroscopic study of catalysis in the Fischer- 
Tropsch reaction (7 refs.), 2 33628 (SRO-933-1) 
MOLYBDENUM COMPOUNDS/ELECTR 
Electrochemical studies i 


OCHEMISTRY 
in aluminum chloride melts. Final report, 
1 Mar 1975-31 May 1976, 2 :35795 (AD-A-030911) 
EFFECTS 


Chemistry faction rt, 


Mo03-NiO-Zr0:; 2 :33655 53 
distillates from 


and promo 
Somaueae of unpromoted Mo oxide/alumina catalysts and 
promoted NiO-Mo oxide/alumina and CoO-Mo oxide/alumina 
catalysts), 2 :34037 


INILIA 

See CANDIDA 
MONITORING 

See also RADIATION MONITORING 
Optical methods of detecting pollutants and measuring ther 

met oO ting pollutants 

concentration in the atmosphere, 2 :3615 
MONITORING NETWORK 

See MONITORING 
MONITORS (FAILED ELEMENTS) 

See FAILED ELEMENT MONITORS 
MONITORS (REACTOR) 

See REACTOR CONTROL SYSTEMS 
MONKEYS/ANTIBODY FORMATION 


chimera, 2 
air quay ssesment for probsble ner 
air quality assessment 
refs) 23 33747 


MUNICIPAL WASTES/RECYCLING 


MONTANA/ENERGY SOURCE DEVELOPMENT 
Pacific Northwest regional assessment eae 1975 annual 
rt, 2 :36221 (BNWL-2084(Rap.1 
Marysville, Montana geothermal project. Final 
Marysville, Montana geothermal report, 2 
34429 (PB-258134) 
ville, Montana ject. Final 2 
:34429 
MONTANA/LAND USE 
Water for energy. Missouri River reservoirs: Pick-Sloan Missouri. 
— . Draft environmental statement, 2 :36218 (DES- 


8) 
MONTANA/OIL SHALES 
regional study of the present and possible future oil 
and gas development in the areas of thick ea salt and -. 
deposits of Michigan, Ohio, Pennsylvania, and western Ni 
York as of December 1975, 2 38418 (ORNL/Sub/87989-75/ 1) 
MONTANA/WATER REQUIREMENTS 


Water for energy. Missouri River reservoirs: Pick-Sloan Missouri Pr 


a ala Draft environmental statement, 2 :36218 (DES- 
MONTICELLO REACTOR/ENVIRONMENTAL EFFECTS 
— of Monticello Nuclear Power Plant, ye 
pact Prediction, based on monitoring programs, 2 : 
(BNWL-2150) 
MOORINGS/COMPUTER-AIDED DESIGN 
Development of mathematical models of single-point mooring 
installations, 2 :35980 
MOS TRANSISTORS 
See also MOSFET 
MOS TRANSISTORS/PHYSICAL RADIATION EFFECTS 
Radiation effects on oxides, semiconductors, and devices. Final 
rt May 1975-Apr 1976, 2 :36055 (AD-A-028034) 
MOS NSISTORS/RADIATION HARDENING 
Permanent and transient radiation effects on thin-oxide (200-A) 
MOS transistors. Technical report, 2 :36059 (AD-A-030968) 
MOSFET/RADIATION HARDENING 
Permanent and transient radiation effects on thin-oxide (200-A) 
MOS transistors. Technical report, 2 :36059 (AD-A-030968) 
MOUNTAINS/ENVIRONMENTAL EFFECTS 
Summary of research progress, 1 January 1976-1 January 1977 
(Pollutant transport and diffusion over mountain-valley 
terrains), 2 :36103 (COO-2455-15) 
-KAERLICH REACTOR/REACTOR 
INSTRUMENTATION 
Process ee system for a Muelheim-Kaerlich LWR power 
station, 2 
nel 1 for high 
grammable combinational logic trigger or energy 
le physics experiments, 2 :36045 (BNI_22020) 
TIPERIPHERAL MODEL 
See also CLUSTER EMISSION MODEL 
MULTIPERIPHERAL MODEL/MULTIPLE PRODUCTION 
Intranuclear cascades and multiple production on nuclei in parton 
and multiperipheral models, 2 :36541 
MULTIPERIPHERAL MODEL/NUCLEAR CASCADES 
Intranuclear cascades and multiple production on nuclei in parton 
and multiperipheral models, 2 :36541 
MULTIPLE SCA’ ING/COMPUTER CODES 
SPANDY: a Monte Carlo program for gas target scattering 
geometry, 2 :36574 (LA-6611) 
MULTIPLE SCATTERING/RESCA 
Nonadiabatic effects in scattering from deuterons, 2 :36540 
MULTIWIRE PROPORTIONAL CHAMBERS 
See also DRIFT CHAMBERS 
Positron imaging with roportional chamber: 
converter hybrid detectors, 2 :36021 (LBL-5394) 
MULTIWIRE PROPORTIONAL CHAMBERS/TRIGGER 
CIRCUITS 


le combinational logic trigger —— for high energy 
experiments, 2 :36045 (BNL-22020) 
MUNICIPAL WASTES 
See also REFUSE DERIVED FUELS : 
MUNICIPAL WASTES/COMBUSTION , 
Utilization of municipal wastes in coal burning power plants, 2 
:34469 (MERC/SP-76/4) 
MUNICIPAL WASTES/HEAT RECOVERY 
Utilization of municipal wastes in coal burning power plants, 2 
:34469 (MERC/SP-76/4) 
MUNICIPAL WASTES/POWER GENERATION 
Hearst wood wastes energy study: a preliminary feasibility study 
(Ontario), 2 :35468 
MUNICIPAL WASTES/RECYCLING 
Public policies toward the use of scrap materials, 2 :35385 


1538 
Characterization of the antibody response of the marmoset to 
-—- red blood cells, 2 :36290 
MONKEYS/IMMUNE REACTIONS 
Characterization of the antibody response of the marmoset to 
—- red blood cells, 2 :36290 
MON 


MUNICIPAL WASTES/STEAM GENERATION 


MUNICIPAL WASTES/STEAM GENERATION 
Hearst wood wastes energy study: a preliminary feasibility study 
(Ontario), 2 :35468 
MUNICIPAL WASTES/WASTE DISPOSAL 
Controlled deposition of combustion residues, 2 :35581 
MUNICIPAL WASTES/WASTE MANAGEMENT 
Waste reduction: issues and policies, 2 :35583 
MUON PAIRS/PAIR PRODUCTION 
Dimuon production in proton-nucleon collisions at 300GeV/c, 2 


36476 
MUONIC ATOMS/DE-EXCITATION 
Negative meson capture in hydrogen (Ionization cross sections, 
perturbed stationary state method), 2 :36448 (LA-6619-T) 
MUONIC ATOMS/X-RAY SPECTRA 
Hydrogen isotope effect on muonic x-ray spectra of (CHz2)/sub x/ 
and 2 :36451 
MUONIUM/MAGNETIC MOMENTS 
New precise value for the muon magnetic moment and sensitive 
test of the theory of the hfs interval in muonium, 2 :36452 
MUONIUM/POLARIZATION 
Muonium stage of positive-muon depolarization in germanium, 2 
:36449 
MUONS 
See also MUONS PLUS 
MUONS/LEPTONIC DECAY 
Muon and electron number nonconservation in a V-A gauge 
model, 2 :36527 
MUONS PLUS/CONFINEMENT 
Polarization of 4* mesons in a mirror | magnetic field, 2 :36511 
Stability of nonadiabatic motion of 7* and x* mesons in magnetic 
confinement systems, 2 :36512 
MUONS PLUS/POLARIZATION 
Measurement of the polarization of muons produced in nucleon- 
nucleon collisions at 70 GeV, 2 :36481 
MUONS PLUS/SPIN ORIENTATION 
Polarization of .* mesons in a mirror magnetic field, 2 :36511 
MUSSELS 
See MOLLUSCS 
MUTAGENESIS 
Role of mammals in the future of chemical mutagenesis research, 2 
:36248 (CONF-760743-30) 
MUTAGENESIS/RADIOINDUCTION 
Induced error prone repair and mutagenesis (uv radiation), 2 
:36307 (FDA-77-8002) 
MUTAGENESIS/REVIEWS 
Numerical sex-chromosome anomalies in mammals: their 
spontaneous occurrence and use in mutagenesis oe 2 :36251 
MUTAGENS 
See also EMS 
PROFLAVINE 
MUTAGENS/BIOCHEMICAL REACTION KINETICS 
Mutagen-nucleic acid intercalative binding: structure of a 9- 
aminoacridine: 5-iodocytidylyl(3'-5’)guanosine crystalline 
complex, 2 :36237 
MUTAGENS/BIOLOGICAL EFFECTS 
Immunologically specific cytolytic activity induced in long-term 
mixed leukocyte culture cells by Concanavalin A, 2 :36334 
MUTAGENS/COMPARATIVE EVALUATIONS 
= effects of n-alkanes and ultraviolet light on mice, 
Effect of trichloropropene oxide on the ability of polyaromatic 
hydrocarbons and their 'K-region” oxides to initiate skin 
tumors in mice and to bind to DNA in vitro, 2 :36336 
MUTAGENS/GENETIC 
Role of mammals in the future of chemical mutagenesis research, 2 
:36248 
MUTATIONS 
See also CHROMOSOMAL ABERRATIONS 
LETHAL MUTATIONS 
MUTATIONS/RADIOINDUCTION 
Genetic effects of acute spermatogonial x-irradiation of the 
laboratory rat, 2 :36322 
Role of mammals in the future of chemical mutagenesis research, 2 
:36248 (CONF-760743-30) 
MYOCARDIUM/RADIOQISOTOPE SCANNING 
Tissue distribution of tritiated digoxin and quabain in mice 
(Testing tritium-labeled radiopharmaceuticals in mice), 2 :36259 
(BNL-22309) 
MYOSIN/ELECTRON MICROSCOPY 
Darkfield microscopy of unstained specimens at high beam 
dosages, 2 :36282 
MYXOMYCETES/MITOSIS 
Theoretical eee to the effects of extremely low freqency 
electromagnetic on Physarum (Slime molds), 
2 :36363 (SAND-77-0211) 
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N-1688 RESONANCES/PARTICLE PRODUCTION 
Cross-section measurement for nonstrange final states and single- 
roduction in 7* p interactions at 3.6 GeV/c, 2 :36538 
N*RESO ANCES/PARTICLE PRODUCTION 
Production of N* resonances in 7~ pyieldsAK* + X~ and 
“ 7 gl +X° at 4.35 and 4.85 GeV/c, 2 :36492 


See CYCLOALKANES 
NATIONAL DEFENSE/INDUSTRIAL PLANTS 
Defense industrial base: industrial preparedness and nuclear war 
survival. Part I. Hearings before the Joint Committee on 
Defense Production, Congress of the United States, Ninety- 
Fourth Congress, Second Session, November 17, 1976, 2 :35406 
NATIONAL DEFENSE/LEGISLATION 
Defense industrial base: industrial preparedness and nuclear war 
survival. Part I. Hearings before the Joint Committee on 
Defense Production, Congress of the United States, Ni 
Fourth Congress, Second Session, November 17, 1976, 2 :35406 
NATIONAL ONMENTAL POLICY ACT/ 
IMPLEMENTATION 
Energy, environment, and incremental decision making (National 
TONAL Sc ces of state actions), 2 :35341 
SCIENCE FOUNDATION/RESEARCH 


fifth annual 41026) on energy research and 
2 :35357 (EO-SP-7402 
|ATURAL GAS 


See also LIQUEFIED NATURAL GAS 
NATURAL GAS/CHEMICAL COMPOSITION 
Composition of natural gas from well measuring data (Brochure in 
Russian), 2 :33815 
NATURAL GAS/CHEMICAL PROPERTIES 
Extraction of natural gas (Book in Russian), 2 :33981 
NATURAL GAS/COMBUSTION PRODUCTS 
Burner design criteria for control of no/sub x/ from natural gas 
combustion. Volume II. Raw data and ex) tal results. 
Final report Jun 73-Sep 75, 2 :34004 (PB-256806) 
NATURAL GAS/D FACTORS 
Econometric analyses of household fuel demands, 2 :35388 
(ORNL/CON- 
NATURAL GAS/ECONOMICS 
a nee the economic factors (Collection of 8 papers), 2 
Economics of oil and gas for use in California, 2 :35423 
Researc' of the Morgantown Energy Research Center, 
:33577 (MERC/SP-77/ 1) 
NATURAL GAS/EXPLORATI 
Preliminary regional study of the present and possible future oil 
and gas development in the areas of thick rock salt and shale 
deposits of Michigan, Ohio, Pennsylvania, and western New 
York as of December = 2 35418 (ORNL/Sub/87989-75/1) 
design for offshore platf 2 :34005 
er m design for form, 2 : 
NATURAL GAS/MARKET 


‘Gas’ 15 years 2 :33992 
Aims and possibilities of the gas market today, 2 :33991 
Gas marketing today, 2 :35430 
Supra-re ae omg gas supply companies in the Federal 
blic of Germany, 2 :33990 
NAT GAS/PETROGENESIS 


of the nitrogen in the natural gas in 
iferous and Rotliegendes rocks in eaten west Germany, 2 


NATURAL GAS/PHASE STUDIES 
—— in petroleum extraction (Book in Russian), 2 


NATURAL GAS/PHYSICAL PROPERTIES 
Extraction of natural gas (Book in Russian), 2 :33981 
NATURAL GAS/PRODUCTION 
Comparative state-of-the-art assessment of gas supply modeling. 
Final 2 :35428 (EPRI-EA-201) 
—awe petroleum and gas extraction (Book in Russian), 2 


NATURAL GAS/REFINING 
NATURAL GAS/REGULATIONS 


Application of radial simulation model, 2 :33976 


Technology of petroleum and ga extraction (Book in Russian), 2 


154S 
Integration of energy policy models (Oil imports and natural gas 
deregulations), 2 :35402 
NATURAL GAS/STORAGE 
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NATURAL GAS/TRANSPORT 

Economic problems of supplying gas to North Sea islands through 
submarine pipelines, 2 

Optimization of a transport s ote Goets 8 in Russian), 2 :33996 

Performance and develo network in the 
Federal Republic of oa aspects of a 
transition to hydro operation, 2 33978 33978 

=e of petroleum extraction (Book in Russian), 2 


Thermal insulation, 2 :35710 
NATURAL GAS/UNDERGROUND STORAGE 
Gas —~ in poy strata and salt cavities. Experience and 


ORAL by the use of gas, 2 :35431 
tio: ener. u tion use 
NATURAL GAS DEPOSITS/EXPLOITATION 

Brazil’s mineral development: potential and problems, 2 :35356 
NATURAL GAS DEPOSITS/EXPLORATI TION 


Oil and gas polo of Western Siberia (Book and maps in 
Russian), 2 :33814 
leposits in the northwest-European, oil-bearing 
ne (Book in Russian), 2 :33816 
NA L GAS DEPOSITS/NEUTRON-GAMMA LOGGING 
Simultaneous thermal neutron lifetime and boron content well log 
(Patent), 2 :33824 
NATURAL GAS DEPOSITS/STRATIGRAPHY 
——— Siberia (Book and maps in 
and gas deposits in the northwest-European, oil-bearing 
rovince (Book in Russian), 2 :33816 
NATURAL GAS DEPOSITS/TECTONICS 
Oil and gas geology of Western Siberia (Book and maps in 
33814 
NATURAL GAS DISTRIBUTION SYSTEMS 
See also PIPELINES 
NATURAL GAS age SYSTEMS/DESIGN 
Leman gas compression t Southern North Sea, 2 :34000 
NATURAL GAS DISTR ist ON SYSTEMS/ECONOMICS 
peppery tem (Book in Russian), 2 :33998 
NATURAL GAS DI ON SYSTEMS/P 
grea of energy carriers, especially 


natural tenth 2 :33999 
NATURAL GAS GAS DIS STRIBUTION SYSTEMS/TECHNOLOGY 


Williams- rt, 2 :34001 
NATURAL GAS Fl /EVALUATION 
Methods of studying inhomogeneous reservoits in connection with 
ms petroleum and gas reserves (Book in Russian), 2 
NATURAL GAS FIELDS/EXPLOITATION 
deposits (Book in Russian), 2 
Principles of gas and oil field (Book in Russian), 2 :33810 
NATURAL GAS FIELDS/G 
Principles of gas and oil field aaa in Russian), 2 :33810 
NATURAL GAS FIELDS/LI 
Petroleum and natural gas from the North Sea. Pt. 2. 
Development and state of the concession conditions, 2 :33953 
NATURAL GAS FIELDS/MAPS 
y of western New York State and detailed geology 
alley area, 2 :36367 (Y/OWI/SUB-7009/3) 
THERING SYSTEMS 


See NA TURAL GAS DISTRIBUTION SYSTEMS 
NATURAL GAS INDUSTRY 
Development of West ISTRY /ECON in 1974, 2 :33986 
NATURAL GAS INDUSTRY NOMIC DEVELOPMENT 
Development of the fue’ gas industry in the Federal Republic of 
Germany in 1975, 2 :33987 
NATURAL GAS INDUSTRY/ECONOMIC POLICY 
Price and tariff system of the fuel gas industry of the German 
Democratic lic and Poland, 2 :33988 
NATURAL GAS INDUSTRY/ECONOMICS 
NATURAL GAS USTRY/ENERG SUPPLIES 
Comparative state-of-the-art assessment of gas supply modeling. 
Final report, 2 :35428 (EPRI-EA-201) 
NATURAL GAS INDUSTRY/FO) 


Comparative state-of-the-art assessment of gas supply modeling. 
2 :35428 (EPRI-EA-201 


Final report, 
NATURAL GAS INDUSTRY, 
_ yy and managerial basis of marketing in the gas industry, 2 
NATURAL GAS PROCESSING PLANTS/DESIGN 
. requirements for a major offshore processing facility, 2 


TURAL GAS WELLS 
See also PROPPING AGENTS 
NATURAL GAS WELLS/FORECASTING 
Use of short term — rate flow tests to predict performance 
lence, 2 :33980 
LLS/HYDRAULIC FRACTURING 
fractures in the Wattenberg field, 2 


gas stimulation 1976, 2 :33994 50036 46-4 


Natural gas massive hydraulic fracture research and _ 
technology project. report, 1976-October 
197 ee tation determination), 2 :33993 (SAND-76- 


NATURAL GAS WELLS/PRODUCTIVITY 
Extraction of natural gas (Book in Russian), 2 :33981 
NATURAL GAS WELLS/WATERFLOODIN ING 
Preventing formation damage during sls) 2 53 of the Clinton 
formation (Use of hydrolyzable = LTE 2 _ 
uipment ‘or the completion of a well for or 
natural gas (Patent), 2 : 33883 
Exploitation of oceanfloor bound hydrocarbons, 2 :33885 
= and organization of well bracing (Book in Russian), 2 
NR ring radioisotopes only; not for 
or u naturally occu not 
BACKG OUND RADIA TION.) 
NATURAL RADIOACTIVITY /RADIATION MONITORING 
levels of radioactive air pollutants from 
“Talo. A progress report of radioecological inv 
rne radioactivity in the Utah environment (1971 and fist 
two osama of 1972), 2: :36170 (UERL-1) 
mame levels of environmental radioactivity in Utah from 
industry and fallout. A progress report of radioecological 
investigations of airborne radioactivity in the Utah envi 
July 1, 1972-June 30, 1973 (July 1972 through June 1973), 2 
:36171 (UERL-2) 
— levels of environmental radioactivity in Utah from 
industry and fallout (July 1972 through June 1976), 2 :36172 


(UERL-3) 
INSTRUMENTS/ACCELEROMETERS 
using radioactive pickoff (Patent), 2 :36074 


NEA 
(Nuclear Ene: ney.) 
4. Activity a of the Nuclear Energy Agency. 1975, 2 :36844 
NIS-mf-3385) 


See also PLANE NEBULAE 
ULAE/EMISSIO) 


Studies of bipolar Opt Il. 
2688 my e 


wean ii of io reactor power guidance of the Neckarwestheim 
i 


aM 1 1-92, 2 


CTOR CONTROL SYSTEMS 
iblis B power its, 2 :35082 
/EFFICIENCY 
“High eficiency laser emitting short pulses and pumped by coaxial 
lamp, 2 : 
NEODYMI LASERS/ENERGY YIELD 
short pulses and pumped by coaxial 
NEODYMIUM LASERS/FREQUENCY CONVERTERS 
0.9-W Raman oscillator, 2 :35923 
NEODYMIUM LASERS/MODE LOCKING 
Output stabilization of a mode-locked AlG:Nd laser, 2 :35894 
NEODYMIUM LASERS/OPTICAL PUMPING 
ee ee short pulses and pumped by coaxial 
NEODYMIUM LASERS/OPTICAL SYSTEMS 
Glass laser devel t, 2 36831 (UCRL-50021-75) 
NEODYMIUM LASERS/RESEARCH PROGRAMS 
Glass laser development, 2 :36831 (UCRL-50021-75 
overview, 2 :36829 (UCRL-50021-75) 
NEODYt LASERS/STABILIZATION 
t stabilization of a mode-locked AlG:Nd laser, 2 :35894 
NEO! /ION-ATOM COLLISIONS 
Proton charge exchange with inert gas atoms at collision energies 
of 80-1500 eV, 2 :36460 
NEON IONS/ELECTRON-ION COLLISIONS 
Excitation of Ne III by electron im 2 
NEON IONS/ION-MOLECULE 
transfer channels in ve ion-NsO collisions 
ener 
NEON OXID) BCTRONIC STRUCTURE 
Low-lying electronic states of the rare gas oxides, 2 :36446 
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IPLASMS 
See also LEUKEMIA 
SARCOMAS 
NEOPLASMS/DIAGNOSIS 
Special listing of current cancer research on screening, detection, 


= diagnosis of specific human cancers (other than 
—_ ynecological cancer) and related cancer control projects, 2 
336263 (PB-253912) 
NEOPLASMS/RADIOINDUCTION 
Fast-neutron irradiation of mouse embryos in the uclear 
zygote stage: mortality curves and neoplastic diseases in 30-day 
postnatal survivors, 2 :36321 
NEOPLASMS/UL UCTURAL CHANGES 
Ultrastructure of auxin-induced tumors of the coleorhiza-epiblast 
of wheat, 2 :36245 


A 
See NATIONAL ENVIRONMENTAL POLICY ACT 
UM ALLOYS/ANTIFERROMAGNETISM 
Band magnetism due to f-electrons, 2 :35663 (CONF-7609 108-2) 
NEPTUNIUM COMPOUNDS/ELECTRONIC STRUCTURE 
Nuclear magnetic resonance and the question of 5F electron 
localization in the actinides, 2 :35662 (CONF-760956-5) 
NEPTUNIUM COMPOUNDS/NUCLEAR MAGNETIC 
RESONANCE 
Nuclear magnetic resonance and the question of 5F electron 
localization in the actinides, 2 :35662 (CONF-760956-5) 
NERVE CELLS 
Correlations between temperature effects on behavior in Aplysia 
and firing patterns of identified neutrons, 2 :36331 
NERVOUS SYSTEM DISEASES 
Glioblastoma. Induction of a reproducible autocthonous tumor in 
rats with murine sarcoma virus, 2 :36283 
DS/CENTRIFUGE ENRICHMENT PLANTS 
Design and construction of the 200 t centrifuge enrichment plants 
in the U.K. and the Netherlands, 2 :34093 
NETHERLANDS/REACTOR COMPONENTS 
Quality control in welding reactor a 2 :35028 
NETHERLANDS/THERMAL PO 
Thermal pollution, ch. 5, 2 :35113 (INIS-mf-3344) 
NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEURONS 
See NERVE CELLS 
NEUROSPORA/PEPTIDE HYDROLASES 
Regulation of two extracellular proteases of Neurospora crassa by 
induction and by carbon-nitrogen and sulfur-metabolite 
repression, 2 :36272 
ATOM BEAM INJECTION 
Neutral atom beam injection and rf heating methods for 
commercial plants, 2 :36682 (CONF-760935-P4) 
BEAM SOURCES 


See also ION SOURCES 
15 cm duoPIGatron ion source, 2 :36841 
NEUTRAL BEAM SOURCES/DESIGN 
a and TFTR neutral beam systems, 2 :36810 (CONF-760935- 


P4) 
NEUTRAL BEAM SOURCES/OPTIMIZATION 
Neutral-beam design option, 2 :36811 (CONF-760935-P4) 
NEUTRAL CURRENTS 


(Neutral currents occur in a process where a lepton scatters - 
another particle, does not change its charge, and a hea 
"particle is exchanged between the lepton and the 
which it scatters.) 
NEUTRAL CURRENTS/QUARK MODEL 
Diagonal neutral currents, 2 :36521 
PARTICLES/PARTICLE PRODUCTION 
Search for new neutral particles in 7* -proton collisions at 10.5 
GeV/c, 2 :36498 
(O-NUCLEON INTERACTIONS/DEEP INELASTIC 
SCATTERING 
Deep inelastic neutrino-nucleon scattering and bounds on the 
weak four-fermion cou constants, 2 :36518 
NEUTRINO-NUCLEON INI RACTIONS/EXCLUSIVE 
INTERACTIONS 


Hadron production due to the neutral current in exclusive 
ey. and the Weinberg model, 2 :36520 
‘ON ABSORBERS 
See also BURNABLE POISONS 
Absorber materials for fast reactors, 2 :34817 
CON 
ign of an in-core fast neutron generator, 2 :35132 
NEUTRON DETECTORS 
See also FISSION CHAMBERS 
SELF-POWERED NEUTRON DETECTORS 
CABRI neutron hodoscope, 2 :35133 
NEUTRON DIFFUSION EQUATION/EIGENVALUES 


Complex eigenvalues of the transport 
equation with anisotropic scattering, 2 
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DIFFUSION EQUATION/NUMERICAL 
Energy-dependent finite element method for reactor analysis, 2 


NEUTRON DIFFUSION EQUATION/PERTURBATION 
THEORY 


NEUTR TIGN/THREE-DIMENSIONAL 


CALCULA 
Babcock and Wilcox version of PDQO7: user’s manual (PWR), 2 
:34603 (BAW-10117A) 
ON DOSIMETRY 


High altitude atmospheric radiation transport calculations. Final 
rt, 2 :36646 (AD-A-030817) 
NEUTRON FL FLUX/HETEROGENEOUS EFFECTS 
Flux distortion in three-dimensional reactors due to plane 
absorbers, 2 :34897 
NEUTRON IMPORTANCE FUNCTION/ANALYTICAL 
SOLUTION 
Neutron importance function in heterogeneous reactors, 2 :34908 
NEUTRON LOGGING/DATA ANALYSIS 
Computer log analysis + core analysis = improved formation 
evaluation in West Howard-Glasscock Unit, 2 :33861 
NEUTRON MONITORS/PERFORMANCE TESTING 
Fast reactor fluence dosimetry. Technical pro, report, 
January-November 1976 (Neutron monitor on helium 
we (n,a) reaction with '°B and ®Li), 2 :34734 (AI- 
A-13181 
NEUTRON MONITORS/RESEARCH PROGRAMS 
Fast reactor fluence dosimetry. Technical progress report, 
January-November 1976 (Neutron monitor based on helium 
(n,a) reaction with '°B and ®Li), 2 :34734 (AI- 
RDA-1 
NEUTRON MONITORS/THERMOCOUPLES 
Neutron-irradiation dose monitor comprising thermocouples 
(Patent), 2 :36033 
‘ON MULTIPLIER FACILITY 
See SUBCRITICAL 
NEUTRON RADIOGRAP 
Quality yao a of plutonium oxide fuel elements by neutron 
y, 2 
Radiography with neutron beams for the pre- and post-irradiation 
of nuclear fuel, 2 :35051 
NEUTRO REACTIONS/CAPTURE 
24 keV neutron capture studies in Mo isotopes, 2 :36610 
Cooperative nuclear data and methods development. Fourth 
uarterly report, July-September 1976, 2 :34864 (GEAP-14074- 


Parity violating asymmetry in the radiative capture of polarized 
neutrons by protons, 2 :36576 
Study of the y-ray spectra emitted in formation of the 
taneously 2: 36624 
NE ON REACTIONS/COMPOUND- 
REACTIONS 
Isomer ratio for the '7>Lu(n,2n)'"*Lu reaction at 14.8 MeV, 2 
:36616 (UCID-17390) 
Studies of (n,xp), (n,xd) and (n,xa) cross sections at 15 MeV, 2 
:36614 (UCID-17390) 
NEUTRON REACTIONS/CROSS SECTIONS 
Evaluation of chromium neutron and gamma production cross 
sections for ENDF/IV, 2 :36598 (BNL-NCS-50593) 
NEUTRON REACTIONS/FAST FISSION 
Cooperative nuclear data and methods eer Fourth 


ly report, July-September 1976, 2 : (GEAP-14074- 
NEUTRON REACTIONS/FISSION 
Distribution of i lent fission-product yields to isomeric 


independ 
states, 2 :36619 (LA-6595-MS) 
NEUTRON REACTIONS/INELASTIC SCATTERING 
Measurement of (n,n’y) cross sections induced by 14-MeV 
170 on even-even vibration-like nuclei, 2 :36615 (UCID- 
NEUTRON REACTIONS/NUCLEAR DATA COLLECTIONS 
Status of transactinium isotope evaluated neutron data in the 
BY 10™*eV to 15 MeV, 2 :36620 (IAEA-186) 
ity violating ions? 3 in ive capture of polarized 
neutrons by 576 
NEUTRON SO 
when used as neutron sources.) 
NEUTRON SOURCES/DESIGN 
Pulsed neutron generator for logging (d(T,n) source), 2 :34194 
(GEPP-249) 
Pulsed neutron using shunt between anode and cathode 
(Patent), 2 :35993 


NEUTRON SOURCES/SPECIFICATIONS 
source II: progress report, 2 :36836 
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NEUTRON SOURCES/TARGETS 
et its for intense neutron source, :3683 - 


and h 
36838 
IN SP 
mt in research of oe neutron spectra, 
IN STARS/EQUATIONS OF STATE 
a system of strongly interacting baryons, 2 


RY 
Interpolation method for calculation of continuous response 
Third oy le . Specialization in 
ransport cycle course. 
hysics, 2 :3664 A773) 
ee order perturbation theory in reactor physics, 2 


NEUTRON TRANSPORT THEORY/COMPUTER CODES 
Ayre of nuclear X-sections from 


S) 
TRANSPO PORT THEORY/MONTE CARLO 


METHOD 
Calculation of toroidal fusion reactor blankets by Monte Carlo, 2 
:36786 (LA-UR-76-1897) 
NEUTRON TRANSPORT THEORY/MULTIGROUP THEORY 
MINX: a Ey pee of nuclear X-sections from 
ENDF/B, 2 :36650 (LA-6486-MS) 
NEUTRON-GAMMA LOGGING 
Method for determining fluid type and lithology of subterranean 
formations (Patent), 2 :33827 
NEUTRON-GAMMA LOGGING/EQUIPMENT 
Simultaneous thermal neutron lifetime and boron content well log 
(Patent), 2 :33824 
ON-NEUTRON 


Neutron-neutron lo; t), 2 
neuron loging (Patent 


NEUTRONS ‘ 
See also FISSION NEUTRONS 

NEUTRONS/SLOWING-DOWN 


Preliminary regional study of the present and future oil 
and gas development in the areas of thick rock salt and shale 
deposits of Michigan, Ohio, Pennsylvania, and western New 
York as of December 1975, 2 :35418 (ORNL/Sub/87989-75/1) 

regional present and possible future 
and gas development in the areas of thick rock salt and shale 
duu of Michigan, Ohio, Pennsylvania, and western N 
York as of December 1975, 2 :35418 (ORNL/Sub/87989-75/1) 
27 (410 area) safety analysis 
porting documents for area area) 
Test Site, 2 :36193 
NEW RUNSWICK/POWER D 


Mineralogy, petrology and 
samples of the Salado Salt, 
Mexico: a potenti 
waste, 2 :34150 oe 
NEW MEXICO/SALT DEPOSITS 
and bromine 


Mineralogy, 
samples of the Salado Salt, Lea 
Mexico: a potential horizon for the 


Eddy Counties, New 
of radioactive 


waste, 2 :34150 (ORNL/Sub/3670-5) 
NEW MEXICO/URANIUM DEPOSITS 
Uranium occurrences of the Nacimiento-Jemez 
and Rio Arriba Counties, New Mexico, 2 : (TM-194) 
NEW YORK/GEOLOGICAL 
General geology of western New York 


and detailed geology 
of western New York State and detailed 
y 
gas 
deposits of Michigan, 


York as of December 1975" 2 (ORS 


NEW YORK/OIL 
General geo of western New York State and detailed geology 
Preliminary regional present and possible future 
and gas development in the areas of thick rock salt and shale 


deposits of Michigan, Ohio, pope 
York as of 1975, 2 :35418 (ORNL 
detailed geology 


of West V; 


NEW ZEALAND/GEOTHERMAL ENERGY 

Volcanoes and geothermal energy in New Zealand, 2 :34426 
NEW ZEALAND/GEOTHERMAL FIELDS 

Volcanoes and geothermal energy in New Zealand, 2 :34426 
NEW ZEALAND/VO LCANOES 

Volcanoes and othercal coergy in New Zealand, 2 :34426 

Local ~ ~ f the diagonalized of multipliers, 

convergence 0} method 2 
:36848 (ORO-5046-3) 
gress report, April-June 1976, 2 :34016 


Reaction bed for a aus crac it (Patent), 2 :34211 
NICKEL/CHROMATOG: 
Preparation and ofa 
ylenediaminetetraacetic acid resin, 2 :35790 
NIC DEPOSITION 
Analysis of aluminum plating problem reveals 
solution attacks adhesive bond between polyi 
aluminum conductor, 2 :35645 
NICKEL/MATERIALS RECOVERY 
a treatment of waste water from nickel plating (Patent), 2 
NICKEL/PHYSICAL RADIATION EFFECTS 
ive radiation effects simulation 
iy report 1 May 1975-31 Mar 19 6 (Nis Apne 
©-25Ni-15Cr), 2 *35690 (AD-A-028527) 
ace- measurement with interference mi 
:36067 (Y-2060) 
NICKEL 60/ENERGY-LEVEL TRANSITIONS 
Electroexcitation of giant resonances in Ni 60 between 5 MeV and 
028850) excitation energy. Master's thesis, 2 :36605 (AD-A- 
NICKEL 60 TARGET/ELECTRON REACTIONS 
Electroexcitation of giant resonances in Ni 60 between 5 MeV and 
028850) excitation energy. Master's thesis, 2 :36605 (AD-A- 


YS 
See also NICKEL BASE ALLOYS 
PERMALLOY 
NICKEL ALLOYS/CATALYTIC EFFECTS 
Conversion of methane by water vapor at high pressure over a 
nickel catalyst, 2 :34222 
NICKEL ALLOYS/MICROSTRUCTURE 
Lattice imaging and mechanical properties of a Cu-Ni-Cr spinodal 
alloy, 2 :35650 (LBL-5729) 
Cooperative radiation effects simulation p 
report 1 May 1975-31 Mar 1976 | 
2 :35690 (AD-A-028527) 
NICKEL ALLOYS/SORPTIVE PROPERTIES 
Solid state hydrogen storage materials for application to 
needs. Final technical report, 1 Oct 1973-31 Mar 1976, 2 2 334017 
(AD-A-031229) 
NICKEL ALLOYS/SUBMERGED ARC WELDING 
Investigation of mechanical properties and chemistry within a 
thick MnMoNi arc weldment, 2 :35642 


373) 
vestigation of mechani roperties and chemistry within 
thick MnMoNi ror encased arc weldment, 2 :35642 (EPRINP- 
373) 
NICKEL BASE ALLOYS 
See also HASTELLOY C 
NICKEL BASE ALLOYS/CORROSION 
Materials Science Division coal technol ith eearald, 
July-September 1976 it materials), 2 
0 (ANL-76-125) 
NICKEL BASE ALLOYS/PHYSICAL RADIATION EFFECTS 
Cooperative radiation effects simulation pro Semiannual 
report 1 May 1975-31 Mar 1976 (Nis Al precipitates in 
i, Fe-25Ni-15Cr), 2 *35690 (AD-A-028527) 
observations of electron irradiation damage in short- 
range ordered NisMo, 2 :35695 
COMPLEXES/CHEMICAL PREPARATION 
Coal technology a. Progress report for December 1976, 2 
:33578 (ORNL/TM-5770) 
NICKEL COMPLEXES/SYNTHESIS 
Synthesis and characterization of bis(fulvalene)dinickel, in three 
oxidation levels, 2 :35775 
NICKEL COMPOUNDS/REDUCTION 
Reduction of mixed oxide spinels: nickel ferrite and alumina doped 
nickel ferrite, 2 :35705 (CONF-760856-5) 
NICKEL ISOTOPES/CHARGE DISTRIBUTION 
Density: t Hartree-Fock description of nuclei in the rare 
earth nickel regions (Mean field approximation), 2 :36597 


film and 


Fe 157S NICKEL ISOTOPES/CHARGE DISTRIBUTION 
NICKEL/CATALYTIC EFFECTS 
Slowing-down distances and times of 0.1- to 14-MeV neutrons in 
hydrogenous materials, 2 :36651 
NEVADA/NATURAL GAS FIELDS 
OF SCICCLEG 
ddy Counties, New 
isposal of radioactive 
bchemistry of selected 
NE 
NE 
of West V area, 2 :36367 (Y/OV UB-7009/ 


NICKEL OXIDES/CATALYTIC EFFECTS 


ry of lignite EFFECTS report Jul 

emistry of lignite liquefaction. begat - 
September 1976 (Ni 003-Ti SiO»; 
MoO3-NiO-ZrO2; Moos. 2 :33655 (FE-2211 -3) 

Competing reactions in hydrotreating coker distillates from 
Athabasca bitumen on unpromoted and promoted catalysts 
(Comparison of unpromoted Mo oxide/alumina catalysts and 
oxide/alumina and CoO-Mo oxide/alumina 


sts), 2 :3 
of a methane-containin; (Patent), 2 :34225 
NICKEL OXIDES/CRYSTAL STRU 

Magnetic and crystal structure of BazNiReOg, 2 :35702 
NICKEL OXIDES/MAGNETIC PROP: 

Magnetic and structure of BazNiReOg, 2 :35702 
NICKEL-CADMI BATTERIES/AN 


Commutator at ng cadmium electrode for an alkaline battery 
(Patent), 2 :35309 
NICKEL-CADMIUM BATTERIES/GASES 
Battery-driven motor arran, ement (Patent; design to prevent 
hydrogen explosions), 2 :35305 
NICKEL-CADMIUM BATTERIES/HYBRID SYSTEMS 
Fuel cell-secondary cell combination (Patent), 2 :35489 
NICKEL-CADMIUM BATTERIES/OPERATION 
Polarity henomena in nickel-cadmium cells, 2 :35306 
NICKEL-ZINC B ES/CATHODES 


Commutator omen nickel oxide electrode for an alkaline nickel- 


zinc battery (Patent), 2 :35310 
NIMONIC PE16/PHYSICAL RADIATION EFFECTS —s. 
Changes in the distribution and morphology of y’ precipitate in 
neutron irradiated P-16, 2 :35696 
NINE MILE POINT-1 REACTOR/REACTOR OPERATION 
rt of operation: January-December 1976, 2 :34829 
(DOCKET-50220-714) 
NIOBIUM/ELECTRONIC STRUCTURE 
Self-consistent relativistic APW calculation of the electronic 
structure of niobium with a non-muffin-tin potential, 2 :35672 
NIOBIUM/EMBRITTLEMENT 
Second phase embrittlement of solids. Technical report, 2 :35684 
(AD-A-026204) 
NIOBIUM/FABRICATION 
Method of fabricating a stabilized superconductor (Patent), 2 


35646 
NIOBIUM/MIXED STATE 
Study of the intermediate mixed state of niobium by small-angle 
neutron scattering, 2 :35681 
NIOBIUM/PHYSICAL RADIATION EFFECTS 
Damage production by hi med d-Be neutrons in Cu, Nb, and 
Pt at 4.2 degreeK, 2 :3569 
NIOBIUM 93 ARGET/NEUTRON REACTIONS 
(n, (n, 0) and (n,xa) cross sections at 15 MeV, 2 
NIOBIUM 
See also INCONEL 718 
NIOBIUM BASE ALLOYS 
NIOBIUM ALLOYS/MICROSTRUCTURE 
Microstructure of Fe-Cr-Co-Nb-Al permanent 2 :35666 
NIOBIUM ALLOYS/PHASE FORMATIONS 
Application of transmission scanning electron diffraction to alloy 
hase transformations, 2 :35652 
IUM BASE containing (Phases, 
rate sputter deposi containing oxy 
ition kinetics), 2 :35647 BNWL 
NIOBI BASE ALLOYS/PHYSICAL RADIATION EFFECTS 
a in the upper critical fields and critical currents of NbsSn 
V3Ga owing to neutron radiation damage, 2 :35699 
— model for characterizing the electrical resistivity in A-15 
rconductors, 2 :35697 
BASE ALLOYS/SPUTTERING 
ses of sputtered films of NbsGe, 2 :35682 
NIOBI M BASE ALLOYS/SUPERCONDUCTIVITY 
Analyses of sputtered films of NbsGe, 2 :35682 
Cae in the upper critical fields and critical currents of NbsSn 
V3Ga owing to neutron radiation e, 2 :35699 
ect O ressures and tem tures on su jucting 
—— fe) Fine compound Ge with A-15 structure, 2 


NITINOL HEAT ENGINES/DESIGN 
ie —— the conversion of heat into mechanical work (Patent), 
NITRATES/MONITORING 
Environmental monitoring on the status of water 
beneath the Hanford Sit Site, January-December 1975, 2 :34170 
BNWL-2034 
TES/R ABSORPTION 
Nitrate influx and efflux by intact wheat seedlings: effects of prior 
nitrate nutrition, 2 : "36260 
NITRIC ACID/CHEMICAL REACTIONS 
nitric acid in nuclear processing solutions, 2 :3411 
(DPSPU-76-30-13) 
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NITRIC OXIDE/ABSORPTION SPECTROSCOPY 
Determination of NO2 and NO at various concentrations, using 
colorimetry and chemiluminescence, 2 :36133 
NITRIC OXIDE/CHEMICAL REACTIONS 
=e determination of reactive hydrocarbons, 2 
15 
Gas-phase ion chemistry of iron pentacarbonyl by ion cyclotron 
resonance y. New insights into the properties and 
reactions of transition as complexes in the y stoner 
complicating solvation phenomena, 2 :35760 
NITRIC OXIDE/CHEMILUMINESCENCE 
Determination of NOz and NO sv various concentrations, using 
colorimetry and ace, 2 :36133 
NITRIC OXIDE/DIMERS 
Binding energy between NO and NO’, 2 :35778 
NITRIC OXIDE/EMISSION 
Influence of ‘car-free Sundays’ on urban and pollution by nitrogen 
oxides, 2 :36182 
Nitric oxide emissions from i station operation, 2 :36165 
NITRIC OXIDE/REDUCTION 
SnO2-Cr2Os as a —— for the low-temperature reduction of 
nitric oxide, 2 :36131 
NITRILES/CHEMICAL REACTIONS 
Effect of metal ions on the hydroxylation of fluorobenzene and 
toluene by peroxydisulfate, 2 :35791 


See NITROUS ACID 
NITRITES/CHEMICAL REACTIONS 
Interactions of hydrazine, ferrous sulfamate, sodium nitrite, and 
nitric acid in nuclear fuel processing solutions, 2 :34113 
(DPSPU-76-30-13) 
NITROBENZENE/CHEMICAL REACTIONS 
Effect of metal ions on the hydroxylation of fluorobenzene and 
toluene by xydisulfate, 2 :35791 
NITROGEN/ CAL REACTIONS 
—— ity and gas-phase ion chemistry of hydrogen fluoride, 
NITROGEN/ELECTRON-MOLECULE COLLISIONS 
we coefficients A (0.20 to 10.0 eV), 2 :36455 (N-76- 
NITROGEN/MOLECULE-MOLECULE COLLISI 
Vibrational energy exchange between H2(v= 1) Ne, HCl, 
and CO. Interim report, 2 :36453 (AD-A-031213) 
NITROGEN/PETROGENESIS 


Carboniferous and Rotliegendes rocks in west Germany, 2 


:33977 
reactions in hydrotreatin; — distillates from 
bitumen on unpromo promoted —. 
of unpromoted Mo catalysts and 
NiO-Mo oxide/alumina and CoO-Mo oxide/alumina 


promoted 
catalysts), 2 :34037 
Distribution of ni in hydrocracked in situ shale oil, 2 :34051 
Solvent refining of Wyodak, Illinois No. 6 (Monterey mine) and 
Black Mesa coals. Vol. II. Final report, 2 :33669 (PB-253531) 
NITROGEN/UPTAKE 
Theoretical study of phytoplankton growth and nutrient 
distribution in the Pacific Ocean off the northwestern U.S. 
coast, 2 :36196 (RLO-2225/T26-43) 
NITROGEN 14 REACTIONS/INELASTIC SCATTERING 
Search for shock waves in nucleus-nucleus collisions, 2 :36478 
NITROGEN COMPOUNDS/BIOLOGICAL EFFECTS 
Positive and negative effects of nitrogen compounds on plants in 
the vicinity of a fertilizer factory, 2 :36341 
NITROGEN COMPOUNDS/HEALTH HAZARDS 
Positive and negative effects of — compounds on plants in 
the vicinity of a fertilizer factory, 2 :36341 
NITROGEN DIOXIDE/ABSORPTIO IN SPECTROSCOPY 
eee NO at various concentrations, using 
colorimetry and chemiluminescence, 2 :36133 
NITROGEN DIOXIDE/CHEMIL 
Determination ne ps ae and NO at various concentrations, using 
colorimetry and chemiluminescence, 2 :36133 
NITROGEN DIOXIDE/HEALTH HAZARDS 
Recent trend in the research on human health effects of air 
lution, 2 :36355 
OGEN IONS/ION-ATOM COLLISIONS 
X-ray cross sections in helium for electron to excited 
states by bare nuclei with 5 < or = Z; < or = 9, 2 :36463 
OXIDES 
See also NITRIC OXIDE 
NITROGEN DIOXIDE 
NITROUS OXIDE 
NITROGEN OXIDES/BIOLOGICAL EFFECTS 
Oxides of nitrogen as phytotoxic air pollutants, 2 :36338 
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NITROGEN OXIDES/CHEMICAL REACTION YIELD 
Burner design criteria for control of no/sub x/ from natural gas 
combustion. Volume II. Raw data and experimental results. 
Final report Jun 73-Sep 75, 2 :34004 (PB- 
NITROGEN OXIDES, ROLYSIS 
Kinetics of nitrous acid. III (N2O,), 2 :35771 (ORNL-tr-4264) 
NITROGEN OXIDES/ION-MOLECULE COLLISIONS 
Charge transfer excitation channels in positive ion-N2O collisions 
at low energy, 2 :36464 
NITROGEN OXIDES/MEASURING METHODS 
Present situation and problems of the nitrogen oxides 
determination method, 2 :36135 
elopment strategy for pollutant dosimetry. Final report, 
air quality assessment for near-term 
energy develo it in the northwest (19 refs.), 2 :33747 
(BNWL- 
NITROGEN 


Process fr the removal of NO from waste gases, 
Supportive studies in fluidized-bed com 
uly-September 1976, 2 :33799 (ANLVES-Cl -1017) 
NITROUS ACID/DECOMPOSITION 
Kinetics of nitrous acid. III, 2 :35771 (ORNL-tr-4264) 
NITROUS OXIDE/AIR SAMPLERS 
Balloon-borne low temperature air sampler, 2 :36134 
NITROUS OXID SPECTR PY 
tion of small amounts of an energy 
focusing prismatic mass spectrometer, 2 : 
NONAXIAL RUCLEI 
DEFORMED NUCLEI 
NONDESTRUCTIVE TESTING/RESEARCH PROGRAMS 


Nondestructive testing development program. a 
report for period ending December 31, i976 CMFBRY 2 :34758 


(ORNL-5253) 
f the diagonalized method of multipliers, 2 
convergence m 
:36848 (ORO-5046-3) 
NORTH DAKOTA/LAND USE 
Water for energy. Missouri River reservoirs: Pick-Sloan Missouri 
mo Draft environmental statement, 2 :36218 (DES- 
NORTH DAKOTA/OIL SHALES 
Preliminary regional study of the present and possible future oil 
and gas development in the areas of thick a 
deposits of Michigan, Ohio, Pennsylvania, and New 
York as of December 1975, 2 35418 (ORNL/Sub/87989-75/ 1) 
NORTH DAKOTA/WATER REQUIREMENTS 
Water for energy. Missouri River reservoirs: Pick-Sloan Missouri 
a Draft environmental statement, 2 :36218 (DES- 
NORTH SEA/NATURAL GAS DISTRIBUTION SYSTEMS 
Gas gathering pipeline systems in the North Sea: a summary of the 
Williams-Merz report, 2 :34001 
NORTH SEA/PETROLEUM DEPOSITS 
Cold water on North Sea oil reserves, 2 :35426 


IRTHERN IRELAND 
See UNITED KINGDOM 
NORTHERN STATES MONTICELLO REACTOR 
See MONTICELLO REACTOR 
NOVA SCOTIA/COAL INDUSTRY 
NOZZLES/STRESS ANALYSIS 
Analysis of cracked vessel nozzles by finite elements, 2 
:34957 (INIS-mf-3386) 
Computation of stress intensity factors for nozzle corner cracks by 
various finite element 2 :34942 


April 19% 1976 ‘BWR PWR), 34509 (OR ORNL 


/TM-91) 
Theoretical and experimental analysis of a sodium cooled nuclear 
feactornozale loaded by thermal shocks, 2: :34753 (INIS-mf- 
NJRESONANCES 
See also DELTA-1236 RESONANCES 
N-1688 RESONANCES 
NSCR RTACTOR/NEUTRON FLUX 
Determination of spatial and spectral distribution of neutron flux 
in the Texas A and M Nuclear Science Center reactor 


cell. NUCLEAR CHEMISTRY RESEARCH PROG 2 


Nuclear bee and geoch« 
of Tec University. Summary 
2:35 (COO-3236-10) 
CONTESTATION 
See PUBLIC RELATIONS 


2 :36162 
y report, 


NUCLEAR DATA COLLECTIONS 
Nuclear data for nuclear reactors. The present situation and 
rospection about the use of nuclear data, 2 :34905 
ENERGY/DECISION MAKING 
Energy technologies for the West: fission as an option. 
held in San Francisco, California, 21 Sepeomber 1976.2 353 
(TID-27432) 
NUCLEAR ENERGY/INFORMATION 


'LOSION DETECTION SEISMIC DETECTION 
The effect of attenuation on the spectra of P waves from nuclear 
ame in North America. Technical report, 2 :36096 (AD- 


EXPLOSIONS 
See also ESSEX I PROJECT 
SEISMIC 
_~ motion and i 9 in all hazard en 
inal report, Jun 1975, 2 "36084 (AD. A-030813) 
NUCLEAR EXPLOSIONS/FALLOUT 
ae levels of radioactive air pollutants o— industry and 
ut. A progress report of radioecological in tions of 
airborne radioactivity in the Utah environment 1 and 
two months of 1972), 2 :36170 (UERL-1) 
SATFAL - the application of meteorological satellite data to 
nuclear fallout prediction, 2 :36091 (AD-A-025994) 
NUCLEAR EXPLOSIONS/GROUND MOTION 
a ep en of theoretical and observed body and surface waves 
— Topical report, 2 :36085 (AD- 
Teleseismic cou Topical report? 136086 (AD A-O31268)” 
of nuclear explosions. T: rt, 2 :36086 cram 
NUCLEAR EXPLOSIONS, SEIS C DETECTIO) 
Hide-in-earthquake countermeasures — 
zone and explosion PKP caustic zone. 
:36093 (AD-A-027881) 
Technical report, 2 :35875 (AD-A-028235) 
Vaciability waveforms recorded at LASA from small 
——~ Fo of Kamchatka. Technical report, 2 :36095 (AD-A- 
NUCLEAR EXPLOSIONS/SEISMIC WAVES 
Comparison of theoretical and observed body and surface waves 
for Kasseri, an explosion at NTS. ee ere? :36085 (AD- 


ion research. 
r 1976. 2 :36092 (AD-A-030795) 
one and matching of teleseismic 


ground 
MAST explosion. Topical report, 


motion (body and 
surface waves) from the NTS 
2 :36087 (AD-A-031269) 
NUCLEAR EXPLOSIONS/SIMULATION 
Results of airblast and tem’ es 
Phase 3, 2 :36088 (SA 76-0531) 
NUCLEAR EXPLOSIONS/USES 


2 :36090 
NUCLEAR EXPLOSIVES/EMPLACEMENT 
Computational model of the stemming operation for cased holes, 2 
"36089 (UCRL-52206) 
NUCLEAR FACILITIES 
See also FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
NUCLEAR FACILITIES/MAINTENANCE 
Maintenance of nuclear processing plant pment, 2 :34116 
NUCLEAR FACILITIES/OFF-GAS SY: 
tion of krypton and xenon from the offgas of nuclear 
acilities, 2 :34134 (KFK-2262) 
NUCLEAR FACILITIES/PHYSICAL PROTECTION DEVICES 
Protection of nuclear facilities against outer a i 2 :35248 
NUCLEAR FACILITIES/RADIOACTIVE EFFLUENTS 
Radiation exposure in 1974 from nuclear installations in the 
Federal R lic of /SAFETY. :35107 (STH-5/76) 


epub! 
NUCLEAR FACILITIES/S. 
Protection of nuclear 2 :35248 
NUCLEAR FORCES/COUPLING CO! 
NUCLEAR FUELS 
See also FUEL ELEMENTS 
FUEL SOLUTIONS 
LIQUID FUELS 


SOLID FUELS 
SPENT FUELS 


Project Essex I, 
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NUCLEAR ENGINEERING/RESEARCH PROGRAMS 
Government _ of nuclear research and _ i | in the 
DIOSION SOUTCE MOUCCiiNg, Wav preaK ar 
technical report, 1 Feb-30 
7825) 


NUCLEAR FUELS/BURNUP 
physical simplifications used in nuclear fuel 
burnu: uter codes, 2 :34896 
NUCLEA UELS/FORECASTING 
Special nuclear material flow Ve or jections for the commercial 
nuclear industry, 2 :34181 ( AND-15-$2760) 
NUCLEAR FUELS/QUALITY ASS' 
Nuclear fuel quality assurance. an wee Proceedings of 
a seminar, 2 :35038 (STI/PUB-435) 
wer, materials, ment, utilities required to operate 
maintain facilities. Final report Oct 1974-Mar 1975, 
2 :34500 (PB-255438 
NUCLEAR {URL S/SAFEGUARDS 
Plutonium, proliferation, and policy, 2 :3 
NUCLEAR LS/THERM DYNAMIC > PROPERTIES 
High temperature chemistry of ceramic nuclear fuels with 
emphasis on nonstoichiometry, 2 :34105 
NU INDUSTRY 
Manufacturing of '750059-P6) for the nuclear industry (Canada), 2 
Skoda group acts od lopment of nuclear 
group’s share in the deve t of nuclear power 
ering (Czechoslovakia), 2 :34550 
NUCL R INDUSTRY/ENVIRONMENTAL EFFECTS 
Volume 5: environmental and safety aspects of nuclear energy, 2 
:34169 (75-CNA-600) 
NUCLEAR INDUSTRY/FORECASTING 
rtunities for manufacturers in nuclear power generation (in 
), 2 :34728 (CONF-750699-P6) 
Special nuclear material flow peeeee yjections for the commercial 
nuclear industry, 2 :34181 ND- 
NUCLEAR INDUSTRY/P: 
Industrial training for <acelton power: 
experience programs for nuclear power plant and re 


available through — industrial and consuing 
tions in the United States, 1977, 2 :34542 (ERDA-77-39) 
NUCL R INDUSTRY/TRAD 


Manufacturing opportunities in the Canadian CANDU and heavy 
water programs, 2 :34727 (CONF-750699-P6) 
MATERIALS MANAGEMENT 


Special nuclear material flow Pyar for the commercial 
nuclear industry, 2 :34181 (SAND-75-8276) 
Plutonium calorimetry and SNM holdup measurements. Progress 
a for the period March 1976- August 1976, 2 :34175 (ANL- 


NUCLEAR MATTER/CHARGE DENSITY 
Critical charge for anomalous nuclei, 2 :36633 
NUCLEAR MATTER/EQUATIONS OF STATE 
ee system of strongly interacting baryons, 2 
NUCLEAR MATTER/FLUID MECHANICS 
Dynamics of nuclear fluid. II. Normal sound, spin sound, isospin 
sound, and spin-isospin sound, 2 :36636 
NUCLEAR MATTER/OPTICAL MODELS 
Lorentz-Lorentz factor in the theory of the slow-pion optical 
tential, 2 :36635 
NUCLEAR MATTER/PIONIC ATOMS 
Lorentz-Lorentz factor in the theory of the slow-pion optical 
tential, 2 :36635 
NUCLEAR MATTER/PIONS 
Simple model of 7 condensation in a finite system, 2 :36634 
NUCLEAR MEDI 


CINE 
See also RADIOPHARMACEUTICALS 
RADIOTHERAPY 
SCINTISCANNING 
Medical cyclotrons, 2 :36266 (BNL-2202!) 
lide ll g technology. An 
logic ionuc assessment 
of selected medical instrumentation. Interim report, 2 :36268 
(PB-254252) 
NUCLEAR MEDICINE/RADIOACTIVE WASTE DISPOSAL 
Nuclear medicine environmental discharge measurement. Final 


rt, 2 :34157 (PB-253377) 
NUCLEAR PARKS/ECONOMIC IMPACT 
nal economic impacts of nuclear power 


unty, N.J. and N.J.-Md.-Pa. (BNL 3056 50562) 
NUCLEAR PARKS/SOCIAL IMPACT 

Regional economic impacts of nuclear power its (Ocean 

unty, N.J. and N.J.-Md.-Pa. area), 2 :35358 (BNL-50562) 

PHYSICS/RESEARCH PROGRAMS 

Nuclear ene aang and geochemistry research. Carnegie Insti 

of Mellon University. Summary 

nee 2 :35803 (COO-3236-10) 


tal nuclear report, 1 Ji 
March 17 Of Tenas at Austin), 736872.” 


Status report ERDA Nuclear Data Commitee, 236613 
(UCID-17390) 
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NUCLEAR POWER 
Danish ener, Report and catalogue of projects, 2 


research. 

34545 S-mf-3372) 

NUCLEAR POWER/ECONOMIC ELASTICITY 
Economic 


develo; t, 2 :35364 
iC PO 
factors (Collection of 8 papers), 2 


Power station economy under Danish conditions. A report on the 
economics, employment and monetary aspects of atomic power 
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Carrier —P vaporized solvent oil recovery method (Patent), 2 


OIL ‘SAND DEPOSITS/STEAM INJECTION 
Method of recovering viscous petroleum from tar sand (Patent), 2 


OIL SAND INDUSTRY/ECONOMICS 
Preliminary feasibility studies in times of rapid cost escalation (Oil 
shale and tar sand industries), 2 :34054 
OIL SANDS/CHEMISTRY 
—— of the chemistry of Alberta oil sand bitumen, 2 


:34052 
OIL SANDS/FLUID INJECTION 
Process for recovering and upgrading hydrocarbons from tar 
sands (Patent), 2 :34033 
OIL SANDS/FLUID INJECTION PROCESSES 
ree solvent and thermal heavy oil recovery 
(Patent 


increasing petroleum-gas yields of 
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Thermal recovery of hydrocarbon from tar sands (Patent), 2 


OIL SANDS/IN-SITU PROCESSING 
Method for induction heating of underground hydrocarbon 
deposits using a quasi-toroidal conductor age (Patent), 2 


Stimulation of oil and ee poatastien, 2 :33834 (NP-21641) 
OIL SANDS/IN-SITU 
ternal bps! yee report, April-June 1976, 2 :34016 
(LERC/QTR-76/2 
OIL GANDS/ PROCESSING 
Hot water extraction of bitumen from Utah tar sands, 2 :34032 


Method of sludge di related to the hot water extraction of 
tar sands (Patent), 2 :34060 
OIL SANDS/PYROLYSIS 
Pyrolysis of Utah tar sands: ucts and kinetics, 2 :34018 


OIL SANDS/RESEARCH PROGRAMS 
Internal by rogress report, April-June 1976, 2 :34016 
(LERC/QTR-76/2) 


indexed for ERA/EDB). 2 :33674 
SHALE DEPOSITS/WATER QUALITY 
GERQOTR? rogress report, April-June 1976, 2 :34016 
/2) 
SHALE INDUSTRY/ECONOMICS 
selected commodities, 2 :33804 (PB-256650) 
oka of synthetic liquid fuel development. Automotive market. 
— I. Summary. Final report, 2 :33659 (PB-255994) 
thetic liquid fuel development. Automotive market. 
noted II. Final report, 2 :33660 (PB-255995) 
Preliminary feasibility studies in times of rapid cost escalation (Oil 
shale and tar sand industries), 2 :34054 
OIL SHALE INDUSTRY/ENVIRONMENTAL IMPACTS 
— of synthetic liquid fuel development. Automotive market. 
olume I. Summary. Final report, 2 :33659 (PB-255994) 
— of synthetic liquid fuel re. Automotive market. 


ume II. Final rt, 2 :33660 (PB-255995) 
OIL SHALE INDU RECLAMATION 
Rehabilitation poten —— of Colorado oil shale lands. 
Progress 1976-May 31, 1977, 2 :34061 (COO- 


4018-1) 
OIL SHALE INDUSTRY/TECHNOLOGY ASSESSMENT 
oe of synthetic liquid fuel development. Automotive market. 
olume I. Summary. Final report, 2 :33659 (PB-255994) 
—s of synthetic liquid fuel development. Automotive market. 
olume II. Final report, 2 :33660 (PB-255995) 
OIL SHALES 
See also HOT-WATER PROCESSES 
id ee report, April-June 1976, 2 :34016 


(LERC/RI-77/1) 


OIL SHALES/ELECTRIC CONDUCTIVITY 
—— electrical conductivities of Green River oil shales, 2 
OIL ‘SHALES/EXPLORATION 


Preliminary regional study of the present and possible future oil 
and gas development in the areas of thick rock salt and shale 
its of Michigan, Ohio, Pennsylvania, and western New 
York as of December 1975, 2 :35418 (ORNL/Sub/87989-75/1) 
OIL SHALES, ASSAY 
Compositional —— a method for interpretation of Fischer 


Fracture mechanics of oil shale: some preliminary results, 2 :34014 
(SAND-76-0727) 
OIL SHALES/FRAGMENTATION 
Explosive rubblization of in situ oil shale retort beds (Preliminary 
studies on propagation characteristics of stress waves), 


Mechanisms hel to heat oil-shale blocks, 2 :34041 

Method of igniting in stl hale retort with fe rch 
(Patent), 2 


:34019 (UCRL-Trans- rome 
SHALES/IN-SITU P 
In-place shale process: more oil, less digging, 2 :34020 
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OFFSPRINGS 
See PROGENY 
Fischer assay, a standard method (Suggestions for improving 
results), 2 :34042 
OIL SHALES/FRACTURE PROPERTIES 
les, 2 
0 
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Method for induction heating of underground hydrocarbon 


OIL ‘SHALES/IN-SITU RETORTING 
Extraction of hydrocarbons in situ from 
(Patent), 2 :34028 


-June 1976, 2 :34016 
/2) 


(Patent), 134026 


:34021 
OIL SHALES/LIQUID WASTES 
Studies of soluble organics in simulated in situ oil-shale retort 
water by electron impact and chemical ionization from a 
spectrometer system, 2 
OIL SHALES/NET ENERGY 
gas combustion, Tosco, and Union Oil processes 
petroleum), 2 :34017 
SHALES/OIL YIELDS 
-place shale process: more oil, less digging, 2 :34020 
Parabe Oll Stale Proj of accomplishments of 
le Project (Review 
tion of Rifle, Colorado facility since 1973), 2 :34008 
HALES/PYROLYSIS 
Thermal conversion of oil-shale 


OIL PROGRAMS 
Internal ee report, April-June 1976, 2 :34016 
oli /QTR-76/2) 
shale R and D: a Bureau of Mines 3 a 
on oil shale, tar sands, ond 
indexed for ERA/EDB), 2 :33674 
OIL SHALES/RESPONSE FUNCTIO! 
Azalye of high ll sale Hugonios, 2 401 (SAND-77- 
11 
OIL SHALES/RETORTING 
Laboratory study of Green River oil shale retorting under 
pressure in a nitrogen atmosphere (Effects of pressure, sweep- 


34031 


Simulated water 
shale (E! atmosphere on 


perature, and 

shales), 2 :34058 
OIL SHALES/THERMAL CONDUCTIVITY 

Thermal and electrical conductivities of Green River oil shales, 2 


134044 
Oil pollution detection with abstracts). 
Report 1976 2 :33937 76/0701) 


Oil spill iden hy, 2 :33936 (AD-A-029126) 
OIL SPILLS/BIOLOGICAL EFFECTS 


and hema‘ lasms in Mya arenaria (Oil spill at 

I 

impact o on the waters 

northeastern Pacific Ocean, 2 :35424 
OIL SPILLS/CONTROL 


spill control program of the Supervisor of Salvage, 


of carbon 
to 6 hours), 2 


oil transfer systems. 
2 :33954 (AD-A-029329) 


ysis methods for deepwater 
inal report. July July 197 
OIL ‘SPIL 


Asal Of on oil slick (Stability oil 
slicks under action of water currents), 2 : eee 
OIL SPILLS/RECOVERY 


Ferromagnetic sorbent system for oil spill recovery, 2 :33941 


Tests of oil recovery devices in a broken ice field, 2 :33943 
OIL SPILLS/REMOVAL 


OIL SPILLS/TOXICITY 
Impact of 


the transportation of petroleum on the waters of the 
northeastern Pacific Ocean, 2 :35424 


WELLS 
See also PETROLEUM 


OIL WELLS/WELL STIMULATION 


OIL WELLS/CORROSION 
in Russian), 2 :33874 
OIL WELLS/CORROSION PROTECTION 
Corrosion of oil field paoene oe means of preventing it (Book 
in Russian), 2 :3387. 
OIL WELLS/DRILL CORES 
Computer log analysis + core analysis = improved formation 
evaluation in West Howendiiieieech Unit, 2 :33861 
OIL WELLS/DRILL STEM TESTING 
Field results verify afterflow analysis from D.S.T. and short time 
luction test, 2 :33857 
formation (Patent), 2 :33836 
° a subterranean 
WELLS/FORECASTIN je rat flow tests to predict performance 
ise rt term mi le to 
of wells havin turbulence, 
OIL WELLS/G 
Computer log analysis core improved formation 
evaluation in West a Unit, 2 :33861 
testin; tus (Patent 
OIL WELLY 
Techniques for the 
OIL WELLS/MICR 
Process for the 
formations (Patent), 2 :3388: 
OIL WELLS/MISCIBLE-PHASE DISPLACEMENT 
Use of carbonated water for increasing petroleum recovery (Book 
in Russian), 2 :33870 
OIL WELLS/NEUTRON LOGGING 
Computer log analysis + core analysis = improved 
evaluation in West Howard-Glasscock Unit, 2 :33861 
OIL WELLS/NEUTRON-GAMMA LOGGING 
Method for determining fluid type and lithology of subterranean 
formations (Patent), 2 :33827 
OIL WELLS/PACKINGS 
Gravel ——. aqueous epoxy emulsion system for water-based 
consolidated gravel packing: laboratory development and field 
lication, 2 :33869 
OIL LLS/PIPES 
Back-off pend method for retrieving pipe from wells 


Russian), 2 :33871 
Shallow re-entry technique for profile 


correction, 2 : 
OIL WELLS/PRODUCTION 
Method to put into operation a for underground 
extraction of energy sources by introducing oxygen into the 
‘atent), 2 :33884 
OIL /PRODUCTIVITY 


:33868 
OIL WELLS/REENTRY 
Shallow eogemeive re-entry technique for profile 


Computer log analysis + core analysis = improved formation 
pon West Unit, 2 :33861 
Computer lo; ysis + core analysis = improved formation 
West Unit, 2 :33861 
relative permeability from 
4 damage during of the Clinton 
formation (Use of hydrolyzable Zn ae) 2 2 :33854 
Process for improving the efficiency of waterflood operations 
connection with petroleum production (Patent), 2 :33843 
Process for improving the efficiency of waterflood 
connection with petroleum production (Patent), 2 :33844 
Seawater and subsurface water injection experience in West Delta 
block 73 waterflood A el 2 :33881 
OIL WELLS/WELL C 
OIL WELLS/WELL CO 
Equipment used for the completion of a well for petroleum or 


natural gas (Patent), 2 :33883 
hydrocarbons, 2 :33885 
and organization of well bracing (Book in Russian), 2 
LS/WELL LOGGING 
ON 
mu solvent and thermal heavy oil recovery 
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OIL WELLS/PLUGGING 
Limitation of the influx of formation water into oil wells (Book in 
High seas oil 
USN, 2 :33 
OIL SPILLS/HAZARDS 
- seas oil spill control program of the Supervisor of Salvage, 
| 
Explosively actuated well tool having improved disarmed 
configuration (Patent), 2 :33895 
OIL WELLS/CALIPER LOGGING 
Computer log analysis + core analysis = improved formation 
evaluation in West Howard-Glasscock Unit, 2 :33861 == 


OIL-FILLED CABLES/COOLING 
Hydraulic fracturing method using viscosified surfactant solutions 
2 :33894 


Hydrodynamic, acoustical, and thermal wave propagation effects 
on oil — pe ng in Russian), 2 :33842 


a as sacrificial agents in oil recovery processes 
tent), 2 2 33889 


Method for recovery of crude oil from oil wells (Patent), 2 :33892 
Oil recovery by low tension waterflooding (Patent; suppression of 
divalent metal cations), 2 :33897 
Oil recovery by waterflooding emplo ~ a multicomponent 
surfactant systems (Patent), :3389) 
Oil recovery by microemulsion injection (Patent), 2 :33899 
Surfactant oil recovery process usable in high temperature 
formations having high concentrations of polyvalent ions 
(Patent), 2 :33893 
OIL-FILLED CABLES/COOLING 
Development of internally oil-cooled cable systems, 2 :34 
Field trials of 400 kV internally oil-cooled cables, 2 jas 
OIL-FILLED CABLES/DESIGN 
ign and construction of the 400 kV cable system for the 
Severn tunnel, 2 :34529 
Developments and trials of the 400 kV integral pipe-cooled cable 
system, 2 :34528 
Development of internally oil-cooled cable systems, 2 :34530 
Hi; wer cable (Patent), 2 :34521 
OIL-FILLED CABLES/INSTALLATION 
Design and construction of the 400 kV cable system for the 
Severn tunnel, 2 :34529 
OIL-FILLED CABLES/PERFORMANCE TESTING 
trials of the 400 kV integral pipe-cooled cable 
item, 
Field trials of 400 kV internally oil-cooled cables, 2 :34531 
OIL-IMPORTING COUNTRIES/ECONOMIC POLICY 
American security and the international energy situation. Volume 
III. The petromoney question. Final report, 2 :35346 (AD-A- 


028480 
OKLO PHNOMENON/GEOLOGY 
re for radioactive waste: the evidence from 
Oklo, 2 


GONU 
See N UCLEOTIDES 
OMR TYPE 
it), 2 :34869 
ICAL EFFECTS 
Ra inhibition of lication repair and enhanced 
of chemical transformation in rat cells infected with leukemia 
virus (4-nitroquinoline-1-oxide, uv radiation), 2 :36166 
ONE-NUCLEON ISFER REACTIONS/FORM FACTORS 
The Pauli principle in calculations of form factors for one-nucleon 
transfer reactions on spherical nuclei, 2 :36596 
ON-LINE CONTROL SY STEMS 
Minicomputer application to nuclear pce oe station, 2 :35075 
ON-LINE CONTRO OL SYSTEMS/CONSO 
7 of computer-based console for nuclear power plants, 2 


ON-LINE CONTROL SYSTEMS/DESIGN 
Nuclear reactor and production systems with digital controls 
(Patent), 2 :35081 
'ARIO/POWER GENERATION 


a preliminary feasibility study, 


35468 
ONTARIO/STEAM GENERATION 

ONTARIO PHWR PICKERING-3 REACTOR 

See PICKERING-3 REACTOR 
OPE MODEL/REGGE TRAJECTORIES 

ucieon Cc: ‘ge exchange Im inclusive reactions Reggeized 

one-pion-exchange 2 36542 


NCOGENIC VIRU VIRUSES/BIO 


nization of Petroleum Exporting Countries.) 
/ECONOMIC POLICY 
ay security and the international energy situation. Volume 
= The petromoney question. Final report, ie) 35346 (AD-A- 


. Quarterly une facility 
35479 (BNWL2 » 


Quarterly report, April-June 1976 (U2 
rt, -June 
M3479 0083) 


OPEN-CYCLE MHD GENERATORS/FEASIBILITY STUDIES 
Phase 1. Vol Vill open-eycle MHD. Final Final Roan. 2 :35474 
16-23699) 
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OPEN-CYCLE MHD 
Devel see _ characterization of materials for open cycle 
M ao ae April-June 1976 (U-02 | facility), 2 
:35479 (BNWL- 


OPERATIONAL AMP! SICAL RADIATION 
EFFECTS 


Radiation-hardened integrated circuit amplifier: nuclear 
effects SCAB AOD study. Final re sepent 1 Jul 1975-30 Jun 1975, 
2 :36058 (A 
OPTICAL EQUIPMENT/REVIEWS 
and micro-electronics. Volume XXIII, 2 :35886 
OPTICAL MODELS/QUASI PARTICLES 
Relation between doorway states and the optical potential, 2 


:36630 
OPTICAL MODELS/SCATTERING AMPLITUDES 
Corrections to geometrical o sates the quasiclassical - 2 :36570 
OPTICAL ON/DISPERSION RELATIONS 


Dispersion as for complex reflectivities, 2 :36675 
OPTIMIZATION ALGORITHMS 


Numerical coleds for nonlinearly constrained optimization, 2 
:36850 (SU-326P30-48) ‘ 
egional air quality assessment for probable near-term 
develo the northwest (19 refs.), 2 :33747 
iC POWER 
Salenauheane in estimating future electrical energy 
consumption, 2 :35449 
OREGON GY DEVELOPMENT 
Pacific Northwest eee mal assessment me, 1975 annual 
aa 2 :36221 (BNWL- 


See also URANIUM ORES 
Preparation ytical applications of a 
onda re acid resin, 2 :35790 


See TISSUE CULTURES 
ORGANIC COMPOUNDS 
See also AMINES 
CARBOHYDRATES 
CHEMICAL FEEDSTOCKS 
HYDROCARBONS 


LIPIDS 
NUCLEIC ACIDS 
NUCLEOTIDES 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC OXYGEN COMPOUNDS 
ORGANIC POLYMERS 
ORGANIC SULFUR COMPOUNDS 
PROTEINS 
ORGANIC COMPOUNDS/CHEMICAL ANALYSIS 
tration and determination of trace organic pollutants in 
water, 2 :35745 
ORGANIC COOLED AND MODERATED REACTORS 
See OMR TYPE REACTORS 
ORGANIC NITROGEN COMPOUNDS 
See also ACRIDINES 
AMINES 
AMINO ACIDS 
BUDR 
CHLOROPHYLL 


PORPHYRINS 
PROFLAVINE 
PROLINE 
PROTEINS 


TNT 
TRYPTOPHAN 
oe NITROGEN COMPOUNDS/CHEMICAL 


LIPIDS 
ORGANIC COMPOUNDS/CHEMICAL ANALYSIS 
Studies of soluble organics in simulated in situ oil-shale retort 
water by electron impact and chemical ionization from a 
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OLEFINS 
See ALKENES 
GUANOSINE 
HEMOGLOBIN 
HISTIDINE 
IMIDES 
NITRILES 
NITROBENZENE 
NUCLEIC ACIDS 
NUCLEOTIDES 
MHD GENERATORS/ELECTRICAL 
INSULATORS Studies of soluble organics in simulated in situ oil-shale retort 
water by electron impact and chemical ionization from a 
— gas chromatograph-mass spectrometer system, 2 
ORGANIC OXYGEN COMPOUNDS 
See also ANISOLE 
CARBOHYDRATES 
EPOXIDES 
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combined gas chromatograph-mass 2 
am gas spectrometer system, 


ORGANIC OXYGEN COMPOUNDS/INFRARED SPECTRA 
Investigation of al 2 in bitumen fractions (Chemical 

and ir 

ORGANIC 
See also RUBBERS 

ymers for treating clays in gas, 
ORGANIC POLYMERS/STABILITY 


ORGANI SU UR CO YCHEMIC ANALYSIS 


tion of cep of sulfur in coal (Evaluation of ASTM 
Standard Methods D-2492 and D-3177), 2 :33687 
ORGANIC SULFUR COMPOUNDS/CHEMICAL REACTION 


YIELD 
Effects of thermal hydrocracking on the compound-type 
distribution in Athabasca bitumen, 2 :34035 
ORGANIC SULFUR COMPOUNDS/REMOVAL 
a making low-sulfur and low-ash fuels (Patent; 7 claims), 
ORGANIC WASTES/ANAEROBIC DIGESTION 


metabolism of polycyclic aromatic hydrocarbons, 2 


133947 
R National Laboratory.) 
RNL/ENVIRONMENT 


Spatial data on energy, en and socioeconomic themes 
at Oak Ridge National Laboratory 2 :36098 (ORNL/TM-5746) 
ORNL ONOUS CYCLOTRON/BEAM PRODUCTION 
Method for the acceleration of as ol nuclei, 2 :35992 
ORNL RESEARCH REACTOR 
See ORR REACTOR 
ORR REACTOR/REACTOR EXPERIMENTAL 
of protective instrumen' 
and ORR, 2: (ORNL IM STO. 


Oak Ridge Research Reactor quarterly July, August, and 
tember of 1976, 2 :35126 ORND/TM._5832) 
REACTOR/IN PILE LOOPS 

Experimental loop for light water fuel under normal, abnormal, 
so) tt and emergency conditions, 2 :35147 (CEA-CONF- 

Experimental loop for fast neutron fuels under normal, abnormal, 
oe and emergency conditions, 2 :35148 (CEA-CONF- 

BASE ALLOYS/FERROMAGNETISM 
Band magnetism due to f-electrons, 2 :35663 (CONF-7609108-2) 
OSMOSIS/POWER GENERATION 

Osmo power: osmotic work; energy Lgsedestion from osmosis of 

water/seawater 2:3. 
OTTO CYCLE/TECHNOLOG 


'Y ASSESSMENT 
Ill. technology, 2 :35375 (CONF-751216-) 
PROCESS COMP ARATIVE 


EVALUATIONS of coal cr 
evaluation en 
evaluated possible Modular Plant 

demonstrators), 2 :33626 
OUABAIN/CHEMICAL BO 


Tissue distribution of tritiated xin and quabain in 
(Testing tritium-labeled in 2 :36259 


erence to tnd tumorigenesis 
radiation, fast neutrons, N-butylnitrosourea), 2 : 
Electrochemical studies in aluminum chloride melts. 
1 Mar 1975-31 Ma 1976, 2 :35795 (AD-A-030911) 
OXIDOREDUCTASES 
See also DEHYDROGENASES 
OXIDOREDUCTASES/GENETIC CONTROL 
Genetic control of mitochondrial malate com 
36253 


XIDES 


ning Oxygen ad hydrogen power plants), 2 : 


OXYGEN/COLLISIONS 
Activation studies in the oxidation of graphite. Technical report, 2 
:35729 (AD-A-026414) 
OXYGEN/DIFFUSION 


OXYGEN/METALLURGICAL EFFECTS 
Study of chemisorbed oxygen on tungsten using secondary ion 
mass spectrometry, 2 :35683 
OXYGEN/PRODUCTION 
Method for thermochemical Lat weg err of hydrogen from water 
(Patent; barium iodide, carbon dioxide, ammonia, and water 
cycle), 2 :34209 
Process for producing hydrogen and oxygen from water 
ferriferrous oxide, HCl, ferric chloride), 2 :34210 
Process of producing hydrogen and oxygen from H2O in a 
thermochemical cycle (Patent; steam, aie and oxide of one of 
metals Mn, Fe, Co, Ni, Zn, and Cd), 2 :34: 
OXYGEN/REDUCTION 
Carbon oxidation catalyst mechanism study for fuel cells. Final 
report Oct 74-Jun 75, 2 :35495 (PB-256420) 
OXYGEN 16 REACTIONS/ELASTIC SCATTERING 
Undamped surface waves in the scattering of *O + **Si at E/sub 
c.m./ = 35 MeV, 2 :36595 
OXYGEN 16 REACTIONS/FUSION REACTIONS 
Fusion cross section systematics: possible shell effects in reaction 
mechanisms, 2 36586 (CONF-7609107-1) 
t Hartree-Fock calculations for **O + '*O and 
“Ca + “Ca reactions, 2 :36584 
OXYGEN 16 REACTIONS/INELASTIC SCATTERING 
Undamped surface waves in the scattering of *O + **Si at E/sub 
c.m./ = 35 MeV, 2 :36595 
OXYGEN 16 TARGET/ALPHA REACTIONS 
Macroscopic description of exchange effects in light-ion 
interactions with '*O (Cross sections, phase shifts; resonating- 
group method), 2 :36585 
OXYGEN 16 TARGET/HELIUM 3 REACTIONS 
description of exchange effects in light-ion 
interactions with '*O (Cross sections, phase shifts; resonating- 


grou : 
OXYGEN 16 TARGET/OXYGEN 16 REACTIONS 
Time-dependent Hartree-Fock calculations for **O + '*O and 
“Ca + “Ca reactions, 2 :36584 
OXYGEN 16 TARGET/PROTON REACTIONS 
ic description of exchange effects in light-ion 
interactions with '*O (Cross sections, phase shifts; resonating- 
group method), 2 :36585 
OXYGEN 17/LASER ISOTOPE SEPARATION 
Isotope separation of oxygen-17, oxygen-18, carbon-13, and 
deuterium by ion laser induced formaldehyde 
photopredissociation, 2 :35794 
OXYGEN 18/LASER ISOTOPE SEPARATION 
Isotope separation of oxygen-17, oxygen-18, ied and 
deuterium by ion laser induced formaldehy: 
hotopredissociation, 2 :35794 
OXYGEN 18 REACTIONS/COMPOUND-NUCLEUS 
REACTIONS 
Mass and beta decay of **Si, 2 :36590 
OXYGEN 18 REACTIONS/FUSION REACTIONS 
Fusion cross section systematics: possible shell effects in reaction 
mechanisms, 2 :36586 (CONF-7609107-1) 
OXYGEN 18 TARGET/OXYGEN 18 REACTIONS 
Mass and beta decay of **Si, 2 :36590 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN IONS/ION-ATOM COLLISIONS 
X-ray cross sections in helium for electron capture to excited 
states by bare nuclei with 5 < or = Z; < or = 9, 2 :36463 
XYMETHYLENE 


See FORMALDEHYDE 
OYSTER CREEK-1 REACTOR/REACTOR OPERATION 
Annual operating report, January-December 1976, 2 :34828 
(DOCKET-50219-1083) 
OZONE/CHEMICAL REACTIONS 
Chemiluminescent determination of reactive hydrocarbons, 2 
36153 
Inhibition of photochemical . VI. Reaction of Os with 
diethylhydroxylamine, 2 :361 
OZONE/CHEMIL iCE 
Comparison of measuring methods for detecting ozone, 2 :36163 
OZONE/MONITORING 
Development strategy for pollutant dosimetry. Final report, 2 
:36119 (PB-256910) 
INE/PHOTO) 


OZO METRY 
of measuring methods for detecting ozone, 2 :36163 


1678 OZONE/PHOTOMETRY 
Fermentation of waste materials to produce industrial 

intermediates, 2 :35580 

ORGANIC WASTES/PYROLYSIS 

Turnover of ouabain-binding sites and plasma membrane proteins 

in HeLa cells, 2 :36256 

OUABAIN/METABOLISM 

Turnover of ouabain-binding sites and plasma membrane proteins 

in HeLa cells, 2 :36256 

OUABAIN/TISSUE DISTRIBUTION 

OVARIES/RADIOSENSITIVITY 


WAVES (SEISMIC) 
See SEISMIC P WAVES 


‘ACEMAKERS 
See CARDIAC PACEMAKERS 
PACIFIC OCEAN 
See also PUGET SOUND 
PACIFIC OCEAN/NUTRIENTS 
Theoretical study of eine 
distribution in the Pacific Ocean o! 
coast, 2 :36196 (RLO-2225/T26-43) 
PACIFIC OCEAN/OIL SPILLS 
Impact of the transportation of petroleum on the waters of the 
northeastern Pacific Ocean, 2 :35424 
PACKAGING/ENERGY CONSUMPTION 
Energy of products, processes and services 
PERFORMANCE 
Performance characteristics of annular fixed and expanded beds 
(Pressure drop measurements), 2 :35835 


PAINTS 
rust painted steel, 2 :36137 
PALLADIUM 104/ENERGY LEVELS 
— ,106Pd/(p, t) reactions and the core-coupling model, 2 


PALLADIUM 106/ENERGY LEVELS 
— t) reactions and the core-coupling model, 2 


PALLADIUM 106 TARGET/PROTON REACTIONS 
—we t) reactions and the core-coupling model, 2 


PALLADIUM 108 TARGET/PROTON REACTIONS 
—— ,106Pd/(p, t) reactions and the core-coupling model, 2 


PAPER INDUSTRY/CO-GENERATION 
A study of inplant electric power generation in the chemical, 
petroleum refining, and Bey and pulp industries. Summary 
rt, 2 :35457 ( B-25565 
INDUSTRY/POWER WER GENERATION 
A of power in the chemical, 
petroleum re p industries. 
See also COMPOUND. PARABOLIC CONCENTRATORS 
PARABOLIC REFLECTORS/DESIGN 
Combined digital-analog tracker for terrestrial applications, 2 


:34405 
PARABOLIC REFLECTORS/PERFORMANCE 
Theoretical study on the performance of horizontal 
cylinder type collector for solar cooling, 2 :34366 
PARABOLIC FLECTORS/SOLAR CKING 
Combined digital-analog tracker for terrestrial applications, 2 


System for collecting and utilizing solar t), 2 34340 
PARAFFINS 


See ALKANES 
PARAHO PROCESS 
Paraho Oil Shale Project (Review of accomplishments of 
tion of Rifle, Colorado oe since F973), 2 :34008 
IO PROCESS/WASTE MANAGEMENT 
Research and a program on the disposal of retorted oil 
shale; Paraho Oil Shale Project. Laboratory tests on retorted 
shale from the direct heated semi-works plant. Interim 13 
Feb-24 Oct 1975, on Phase 4, Part 1, 2 :34057 (PB-253599 
PARAMETRIC INSTABILITIES/EXCITATION 
Parametric excitation of electrostatic ion cyclotron waves in a 
multi-ion-species plasma, 2 :36759 
— INSTABILITIES/INSTABILITY GROWTH 


Parametric absorption of intense electromagnetic radiation and 
lasma turbulence, 2 :36736 
esis eneration (Patent; 9 claims 133646 
PARTICLE INTERACTIONS 


See also INCLUSIVE INTERACTIONS 
PARTICLE INTERACTIONS/GAUGE INVARIANCE 
Classical description of a particle interacting with a non-Abelian 
val field (Isospin, pseudoclassical snin), 2 :36564 


See also DROPLETS 
PARTICLES/MONITORING 
Regional air quality assessment for probable near-term 
in the northwest (19 refs.), 2 :33747 


9 
ay a REMOVAL Morgantown Energy Research Center, 2 


wth and nutrient 
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and ~~ heral models, 2 : 
PARTON MODEL/NUCLEAR CASCADES 
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and multiperipheral models, 2 :36541 
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Studies on the delayed operation of after-heat removal systems in 
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PEBBLE BED REACTORS/FUEL 
Start-up p! recycling cycle o -conversion pebble-bed 
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tions in the United States, 1977, 2 :34542 (ERDA-77-39) 
Hand of statistical tests for ev peeing exatayes exposure to 
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See also OIL WELLS 
SHALE OIL 
WELL STIMULATION 
PETROLEUM/BIODEGRADATION 
Impact of the ——— of petroleum on the waters of the 
northeastern Pacific Ocean, 2 :35424 
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Biogeochemistry of oil, 2 :33823 
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Fuel contaminants. Volume 1. 
Feb 1976, 2 :33959 (PB-256020) 
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leum (Patent), 2 :33922 
OLEUM/ECONOMICS 
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and develo t in oil recovery. Final 
2 :33832 (ERDA- 
Research ° town Energy Research Center, 2 
33577 (ME RC/SP-77/1) 
PETROLEUM/ENVIRONMENTAL EFFECTS 
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American security and the international situation. Volume 
and summary. Final 35414 ‘ADA. 
American security and the international energy situation. Volume 
II. World energy and the security of supply. Final report, 2 
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PETROLEUM/GOVERNMENT POLICIES 
Impact of alternative policies to reduce oil imports, 2 :35421 
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Analytics of heavy crude oil fractions, 2 :33910 
Situation of conversion techniques, 2 :33911 
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PETROLEUM/STORAGE 
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Chemical characterization of shale oil and related fuels (Shale oil, 
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Fossil organogenic accumulations, reefs, methods of study, and 
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Detector for deep well lo (Patent), 2 :33825 
PETROLEUM DEPOSITS/GEOLOGICAL SURVEYS 
Geological principles in the exploitation of petroleum deposits. 
Second edition (Book in Russian), 2 :33813 
Oil and gas geology of Western Siberia (Book and maps in 
Russian), 2 :33814 
PETROLEUM DEPOSITS/GEOLOGY 
Study of petroleum (Book in Russian), 2 :33955 
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Method for determining fluid type and lithology of subterranean 
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PETROLEUM DEPOSITS/NEUTRON-GAMMA LOGGING 
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(Patent), 2 :33824 
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Neutron-neutron jogging 2 :33826 
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ce (Book in Russian), 2 :33816 
PETROLEUM DEPOSITS/TECTONICS 
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PETROLEUM DISTILLATES/DESULFURIZATION 
Hydrodesulfurization process involving blending high boiling 
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PETROLEUM DISTILLATES/HYDROGENATION 
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fractions (Patent), 2 :33912 
PETROLEUM DISTILLATES/MARKET 
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PETROLEUM INDUSTRY 
Implications of prospective Chinese petroleum developments to 
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PETROLEUM INDUSTRY/BY-PRODUCTS 
Oil entitlements program and its effects on the domestic refining 
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nomic problems in the development of a petroleum industry in 
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PETROLEUM INDUSTRY/INVESTMENT 
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energy alternative, 2 :33948 (NP-21383) 
entitlements program its effects on the domestic refining 
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PETROLEUM PRODUCTS/CHEMICAL ANALYSIS 
= aa and quantitative determination of polycyclic aromatic 
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PETROLEUM PRODUCTS/ENVIRONMENTAL EFFECTS 
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Impact of alternative policies to reduce oil imports, 2 :35421 
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petroleum refining, and paper and pulp industries. Summary 
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Economic im) of EPA’s regulations on the petroleum refini 
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Economic i of EPA's regulations on the 
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report, 2 :33952 (PB-253761) 
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PHOSPHOLIPIDS/NUCLEAR MAGNETIC RESONANCE 
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SYSTEMS 
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High speed 1.06 micron 
1971-29 Jun 1973, 2 36000 (ADS 1) 
PHOTONUCLEAR REACTIONS/BREAKUP REACTIONS 
The ——a and photodisintegration of the 
PHOTONUCLEAR REACTIONS 


The reaction 56Fe(y,n)**Fe near threshold, 2 :36602 
PHOTONUCLEAR REACTIONS/PAIR PRODUCTION 
Energy dependence of the cross section for production of e* e~ 
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Fission of ***Am and ** Am by photons of energy 50-1300 MeV, 2 
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Some experiments on the primary electron acceptor in 
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Summary report of er on reo protection in nuclear 
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distribution in the Pacific Ocean off the northwestern U.S. 
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Pion induced neutron removal from 7Li (100 to 300 MeV: 
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Investigation of strange- roduction in n and 

interactions at eV/c, 2 :36491 
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collisions at 40 GeV/c, 2 :36495 
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Estimates of the cross section for double-Pomeron processes in 77- 
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SCATTERING 
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Search for new neutral particles in 7* -proton collisions at 10.5 
GeV/c, 2 :36498 
PION PLUS-PROTON INTERACTIONS/TOTAL 
SECTIONS 


Cross-section measurement for nonstrange final states and 
ion production in 7* p interactions at 3.6 GeV/c, 2 :36538 
PION REACTIONS/BREAKUP REACTIONS 
On the analogy between the emission of energetic helium isotopes 
and seco 
and Br nuclei, 2 :36479 
PION REACTIONS/KNOCK-OUT 


Research in ex) ental nuclear report, 1 J 
(ORO 5224, 31 1977 (Univ. at Austin), 2 363 2 :36572 sod 


PION REACTIONS/MULTIPLE SCATTERING 
scattering aspects of the 7-nucleus Low equation, 2 


PION-DEUTERON INTERACTIONS/CHARGE-EXCHANGE 
INTERACTIONS 
Measurement of the effect of photon 


in a deuteron in the 
ion double charge exchange reaction, 2 90 
PION-DEUTERON INTERACT IONS ELASTIC SCATTERING 
Rescattering in orn — and positive-pion- 
deuteron interactions, 
INTERACTIONS/EXCLUSIVE 


INTERACTIO 
The Glauber oa and final state interaction in reactions of 
the type 2* dyieldsK* Yp, 2 :36543 
TTERON I CTIONS/FINAL-STATE 


The Glauber correction and final tate interaction in reactions of 
NDEUTER 2 36543 


CTIONS/INCLUSIVE 
Racaseremsent of the effect of photon in a deuteron in the 
pion double charge exchange reaction, 2 
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PION-DEUTERON INTERACTIONS/RESCATTERING 
ae in 100-GeV/c — and positive-pion- 
deuteron interactions, 2 :36499 
PION-EXCHANGE MODEL 
See OPE MODEL 
PION-NUCLEON INTERACTIONS/MULTIPLE SCATTERING 


(9) 
See also PIONS PLUS 
PIONS/MULTIPLE PRODUCTION 
Determination of the space-time extension of centrally produced 
hadronic matter wing the intensit interferometer technique in 
interactions at 28 


PIONS/PARTICLE RAD 

Charge radius of the a 2 :36508 (IS-T-728) 
PiStability of nonadiabat and 

ity of no tic motion of 7* mesons in magnetic 
confinement systems, 2 :36512 

PIONS PLUS/LEPTONIC D: DECAY 

— of the zr* yieldse* + v/sub e/+e* +e7 decay, 2 


6475 
Dimensional control of buttwelding for nuclear 
lant Class 1 piping 2: 35608 ORNL 
PIPE FITTING AN 


Design teri fr ero (ORME 
NUREG/TM.-91) 


Limit analysis of cylinder-cylinder intersections subjected to 
internal pressure, 2 :34941 (INIS-mf-3386) 
UALITY GAS 
See HIGH BTU GAS 
See also NATURAL GAS DISTRIBUTION SYSTEMS 
SLURRY PIPELINES 


PIPELINES/CATHODIC PROTECTION 
Insulating and cathodic protection in underground gas lines (Book 
in Russian), 2 :33997 
PIPELINES/CONSTRUCTION 
Procedure for regulating deep-sea pipeline laying operations in 
adverse sea states, 2 :35864 
Sea-line laying in deep waters, 2 :35863 
bropagatin kl offshore 2 :35865 
uckle ‘or 
PIPE INES/INSPECTI 
Engineering supervision “e of gas transport 
systems ; in ee 35861 
PIPELINES/MATERIALS 
Controlled rolled steels for offshore pipelines, 2 :35659 
a of large-diameter high-strength line pipe for low- 
ture service, 2 :35862 
PIPELI 


Twenty years Nord-West Oelleitung, 2 :33957 
PIPELINES/REPAIR 
—— of an unmanned deepwater pipeline repair system, 2 


PIPELINES/SAFETY, ENGINEERING 
of gas transport 


Procedure for regulating deep-sea pipeline laying operations in 
adverse sea states, 2 :35864 

waters, 2 :35863 

PIPELINES, AL INSULATION 


PIPELINES/ WAVE FORCES 
ee research in the ocean, 2 
PIFES/CORROSION coke plants (24 refs.), 2 :33585 

ystematic contro Piping in 
PIPES/DEFORMATION 
Simplified instability analysis of the ing of elbows 
e {LMFBR). 2 34763 (WARD-SD-3045-3) 


the plastic 
vi tion measuring on verorging 
50 fe of te 
pte tan in the framework of the project, 
-O YEO method for retrieving pipe from wells 
(Patent), 2 :33891 ots 
/STRESS ANALYSIS 
Wave forces on near the ocean bottom, 2 :35991 


piping support, 2 :35026 


PION MINUS REACTIONS/NUCLEAR CASCADES 172S Po 
wer 
P 
systems | in Russian), 2 | 
PIPELINES/STRESS ANALYSIS 
PIPES/SUPPOF 
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PITCH (REACTOR PARAMETERS) 
See REACTOR LATTICE PARAMETERS 
PLANETARY ATMOSPHERES/TEMPERATURE 
MEASUREMENT 


Lidar temperature of 
PLANETARY NEB CAL COMPOSITION 


See ed PHYTOPLANKTON 


P 
36195 5978 
TON/ECO 


the New York Bight, 2 :36273 
PLANNING/COMP' CODES 
Procurement module a MIS: user’s manual (PROQ, on-line 
interactive it information 
36845 (O 


See also ALGAE 
— TIC ORGANISMS 
BIOMASS 


Effects of sulfur dioxide on 2 :36343 
Plants and urban environment, 2 
PLANTS/GROWTH 
e g countries. 
conclusions of a series of el proceeding (STL PUB-4 ) 
Water relations of deserti, 2 :36258 
PLANTS/RADIATION MO) 
Study of its transport in the environment and distribution in 
biological systems. Progress report, June 1, 1976-May 31, 1977, 
2 :36167 (CO0-2450-5) 
PLANTS/RADIOACTIVITY 
levels of environmental in Utah from 
ustry and fallout. A progress report of 
investigations of radioactivi the Utah en 


airborne \vity in 
July 1, 1972-June 30, 1973 (July 1972 os June on) 2 
(UERL-2) 


36171 
radioactivity in Utah from 
ustry and fallout (July 1972 through June 1976), 2 :36172 


PLANTS/KADIONUCLIDE KINETICS 
Tumbleweed and cheatgrass of Tc from five Hanford 
soils (/sup 95m/Tc tracer), 2 :36184 (BNWL-2183) 
PLANTS/TOXICITY 


oping countries. nel proceedings Series, 
conclusions of a series of studies, 2 :36181 (STL PUB-42) 
PLANTS/WATER REQUIREMENTS 
Water relations of flowering of Agave deserti, 2 :36258 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 


(POWER) 

See POWER PLANTS 

See also BEAM-PLASMA SYSTEMS 
COLLISIONAL PLASMA 
COLLISIONLESS PLASMA 
HIGH-BETA PLASMA 
HOMOGENEOUS PLASMA 
HOT PLASMA 


INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 


PLASMA/COMPRESSION 
3671 
CO) 


PLAS INDUCTIVITY 
(ASMA/LASER RADIATION. 
PLASMA/LASER RADIATION 
Plasma physics (Two-dimensional simulations 
absorption calculations), 2 (OCRL. 5002 1-75) 
PLASMA/STARK EFFECT 
Close collision contributions to the Stark broadening of neutral 
helium lines in a plasma, 2 :36726 


laser plasmas; 


Y, 
Research on plasma core reactors, 2 :35123 (LA-6666-MS) 


PLASMA DIAGNOSTICS/CALORIMETERS 
Las) fusion experiments and diagnostics, 2 :36833 (UCRL-50021- 
PLASMA DIAGNOSTICS/CAVITY RESONATORS 
Use of an axisymmetric microwave cavity to determine strength 
DIAGNOSTICS/ELECTRIC PROBES 


36704 
and electron number densities 
yte species in inductively c plasmas 
with and without the presence ofan cal element, 2 


PLASMA. DIAGNOSTICS/HARMONICS 
— diagnostics near one-quarter of the critical density, 2 


PLASMA DIAGNOSTICS/HOLOGRAPHY 
Plasma holography in high-current discharges, 2 :36700 (NIIEFA- 


T-0194) 
DIAGNOSTICS/INTERFEROMETRY 
"'merkrom of gas discharge by schlieren method and 
erometry with automated processing of schlieren 
tographs and interferograms, 2 :36699 (METRA-P-106/74) 
PLASMA DIAGNOSTICS/LANGMUIR PROBE 
= circuit for floating Langmuir double probe used in 
lasma diagnostics, 2 :36708 
PLASMA. IAGNOSTICS/LASER RADIATION 
Laser diagnostics of a nonequilibrium microwave discharge, 2 


36705 
PLASMA DIAGNOSTICS/PROBES 
Device for probe plasma diagnostics (Patent), 2 :36701 
PLASMA DIAGN STICS/RF SYSTEMS 
Direct density display with a resonance cons f geste, 2 :36709 
PLASMA DIAGNOSTICS/SCHLIEREN Nv OD 
— ition of gas discharge by schlieren method and 
—w with automated processing of schlieren 
pr er graphs and interferograms, 2 :36699 (METRA-P-106/74) 
PLASMA DIAGNOSTICS/STIMULATED EMISSION 
Use of ee scattering for ion temperature measurement, 2 
:3671 
PLASMA DIAGNOSTICS/X-RAY SPECTROMETERS 
High-luminosity x-ray spectrograph with a spherically bent crystal 
analyzer, designed for laser plasma di tics, 2 :36706 
7") fusion experiments and diagnostics, 2 :36833 (UCRL-5S0021- 


Magnetic el d thermoel produced by an 
ue to oelectric currents 
impurity grain in dense plasma. Interim report, 2 :36712 (AD-A- 
028784) 
PLASMA DRIFT/TRANSPORT THEORY 
Anomalous transport model in high density regimes of confined 
2 :36725 
HEATING 
See also ADIABATIC COMPRESSION HEATING 
HIGH-FREQUENCY HEATING 
LASER-RADIATION HEATING 
TURBULENT HEATING 
PLASMA HEATING/PARAMETRIC INSTABILITIES 
er ene the lower hybrid frequency, 2 


PLASMA 'MACROINSTABILITIES 
See also TRAPPED-PARTICLE INSTABILITY 
PLASMA MACROINSTABILITIES/INSTABILITY GROWTH 
RATES 
Finite-gyroradius effects on m= 1 and m=2 instabilities of sharp- 
boundary screw pinches, 2 :36733 
PLASMA MICROINSTABILITIES 
See also CYCLOTRON INSTABILITY 
DRIFT INSTABILITY 
Tearing instability in plasma configurations, 2 :36735 
PLASMA MICROINS ABILITIES/STABILIZATION 
Ideal MHD stability of m< =2 modes in diffuse high-B 1=1 


uilibria, 2 :36731 
PLASMA PRODUCTION/SHOCK WAVES 
Shock-wave production of a non-ideal plasma, 2 :36687 
PLASMA WAVES 
See also ION ACOUSTIC WAVES 
PLASMA WAVES/BACKSCATTERING 


Convective excitation of quasistatic waves in an inhomogeneous 
anisothermic plasma, 2 :36747 (IPPCZ-204) 


Po 173S PLASMA WAVES/CONVECTIVE INSTABILITIES 
PLASMA DIAGNOSTICS/ALPHA SPECTRA 
Pinhole imaging of laser-produced thermonuclear alpha particles, 
Microcosm trophic structure. Trophic structure modifications by 
gy microcosms (Gambusia affinis), 2 
Y 
FUNGI 
TRADESCANTIA 
P 
P 
PLASMA/TURB' 
Theory of strongly turbulent two-dimensional convection of low- 
plasma, 2 :36721 
CONFINEMENT/MAGNETIC FIELDS Adiabatic approximation used in nonlinear theory of 
Theory of strongly turbulent two-dimensional convection of low- rong & :36765 
2 :36721 PLASMA WAVES/CONVECTIVE INSTABILITIES 


PLASMA WAVES/DECAY INSTABILITY 


PLASMA WAVES/DECAY INSTABILITY 
Saturation of the parametric-decay instability near the lower- 
hybrid frequency, 2 :36745 
PLASMA WAVES/DISPERSION RELATIONS 
Role of finite-orbit effects in the theory of short-wavelength non- 
tential oscillations in a tokamak plasma, 2 :36750 
/ELECTROMA 


PLASMA WAVES MAGNETIC 
Anomalous — in high-frequency heating of 
plasma, 2 :366 
PLASMA WAVES/ELECTROSTATICS 
Parametric excitation of electrostatic ion cyclotron waves in a 
multi-ion-species plasma, 2 :36759 
PLASMA WAVES/EXCITATION 
Parametric excitation of electrostatic ion cyclotron waves in a 
multi-ion-species plasma, 2 :36759 
PLASMA WAVES/ION ACOUSTIC WAVES 
Near field diffraction pattern of ion acoustic waves, 2 :36763 
PLASMA WAVES/LANDAU DAMPING 
Parametric absorption of intense electromagnetic radiation and 
plasma turbulence, 2 :36736 
PLASMA WAVES/NONLINEAR PROBLEMS 
Adiabatic approximation used in nonlinear theory of 
backscattering, 2 :36765 
PLASMA WAVES/PARAMETRIC INSTABILITIES 
Saturation of the —— instability near the lower- 
hybrid frequency, 2 :36745 
PLASMA WAVES/TWO-STREAM INSTABILITY 
Two-stream instability in a thin plasma layer, 2 :36737 
PLASMA WAVES/WAVE PROPAGATION 
Simplified rand of large-amplitude wave propagation, 2 :36749 


76-23 
HYSICAL RADIATION EFFECTS 
a production by high-energy d-Be neutrons in Cu, Nb, and 
Pt at 4.2 degreeK, 2 :35698 
PLATINUM 192 /ENERGY-LEVEL TRANSITIONS 
Lifetimes of ground-band states in !°*Pt and !*Pt, 2 :36617 
PLATINUM 192 TARGET/ARGON 40 REACTIONS 
Lifetimes of ground-band states in and 2 :36617 
PLATINUM 1 


/ENERGY-LEVEL TRANSITIONS 
Lifetimes of ground-band states in 1°*Pt and Pt, 2 :36617 
PLATINUM 194 TARGET/ARGON 40 REACTIONS 


Lifetimes of ground-band states in '**Pt and Pt, 2 :36617 
PLATINUM METALS/CATALYTIC EFFECTS 

Catalyst for the treatment of hydrocarbons with hydrogen and 

method for its production, 2 :33903 

PLT DEVICES 

(Princeton Large Torus.) 

and TFTR neutral beam systems (Beamline design concepts 

2 :36810 (CONF-760935-P4) 


UGS 
See CLOSURES 
PLUTONIUM/ABSORPTION 
The sorption of plutonium on minerals and sediments. 
Comprehensive progress report 1 Jul 1966-31 Aug 1967, 2 
"35805 (PB-253648) 
PLUTONIUM/CALORIMETRY 
Plutonium calorimetry and SNM holdup measurements. ea 
for the period March 1976- August 1976, 2 :34175 


8) 
PLUTONIUM/ENVIRONMENTAL TRANSPORT 


Preliminary evaluation of the potential for plutonium release from 
MS) at Los Alamos Scientific , 2 36186 
PLUTONIUM/ION EXCHANGE 


Ion exchange decontamination of alkaline solutions of nuclear 
waste, 2 :34131 Poe 
PLUTONIUM/RAIL TRANSPORT 
Assessment of the risk of transporting 
liquid plutonium —_ ay train, 2 : 
PLUTONIUM/TRANSPO 
Final report on special dl tests of plutonium anes 
containers description of test results (LLD-1, M 1518-6M, 
and FL-10), 2 :35860 (SAND-76-0437) 
PLUTONIUM 238/RADIOISOTOPE HEAT SOURCES 
Savannah River Laboratory monthly report: 7°*Pu fuel form 
processes, 2 :34198 (DPST.77-128-2) 
Savannah River Laboratory monthly report: 7**Pu fuel form 
rocesses, 2 :34197 (DPST- -128-1) 
PL’ INIUM 239/UPTAKE 


Bursa of fabricius: uptake of radioactive particles and radiotoxic 
sealing of bursal follicles, 2 :36328 
PLUTONIUM 239 TARGET/NEUTRON REACTIONS 
Cooperative nuclear data and methods dev it. Fourth 
uarterly report, July-September 1976, 2 : (GEAP-14074- 


lutonium dioxide and 
(BNWL-1996) 


Nuclear magnetic resonance and the question of SF electron 
localization in the actinides, 2 :3 


(CONF-760956-5) 
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PLUTONIUM COMPOUNDS/NUCLEAR MAGNETIC 
RESONANCE 
Nuclear magnetic resonance and the question of 5F electron 
localization in the actinides, 2 :35662 (CONF-760956-5) 
PLUTONIUM DIOXIDE/PARTICLE SIZE 
Determining plutonium — sizes in uranium oxide-plutonium 
oxide fuel pellets, 2 :35058 
PLUTON: DIOXIDE/PHYSICAL RADIATION EFFECTS 
= — of fission products in UO2 and (U,Pu)O: fuel elements, 2 
PLUTONIUM DIOXIDE/THERMODYNAMIC PROPERTIES 
Vapour pressure measurements over liquid UO2 and (U,Pu)O2 by 
laser surface neeng Lp to 5,000 K, 2 :34820 
PLUTONIUM ISOTOPES/DISTRIBUTION 
pg eng of transuranic nuclides i in soils: a review (Pu and U 


PLUTON 
Annual report for FY 1976 on project ANO115A: the migration of 
lutonium and americium in the lithosphere, 2 :36183 ANLATG 


27) 
PLUTONIUM ISOTOPES/GAMMA SPECTROSCOPY 
PLUTONIUM Mt ISOTOPES /NONDESTRUCTIVE ANALYSIS 
NEM _ progress report, January-June 1976, 2 :34179 
Plutonium sample exchan ge meeting - minutes, November 17-19, 
1976, 2 35744 (UCRL-79162) 
PLUTONIUM OXIDES/PHYSICAL RADIATION EFFECTS 
UO,-PuO; fuel pin capsule irradiation Mol 8B and C. Evaluation 
of measuring and post-irradiation examination results, 2 :34104 


(KFK-2355) 
nuclear and methods it. Second 
year 1976 (LMFBRD, 2 :34746 
of ling at the KWO in the period 1972- 
nstration oO recycling at in iod 1 
1976, 2 :34632 


PLUTONIUM RECYCLE/ECONOMICS 
—— reprocessing on Pu assembly configurations, 
PLUTONIUM RECYCLE/ENERGY POLICY 
Plutonium, proliferation, and policy, 2 :35368 
JUTONIUM RECYCLE/REACTOR LATTICE PARAMETERS 
Clean critical experiment egy for plutonium recycle in 
LWR’s. Volume I. Final report, 2 :34894 (PB-255728) 


CHAMBERS 

See CONDENSER IONIZATION CHAMBERS 
POINT CONTACTS 

See ELECTRIC CONTACTS 
POLAND/NATURAL GAS INDUSTRY 

Price and tariff system of the fuel gas industry of the German 

Democratic Republic and Poland, 2 :33988 

POLLUTION 


(For nonradioactive pollution only; see also CONTAMINATION.) 
See also AIR POLLUTION 
CHEMICAL EFFLUENTS 
THERMAL POLLUTION 
WATER POLLUTION 
POLLUTION/BIOLOGICAL INDICATORS 
Studies on circulation of pollutants in ecosystem of 
forestry, and fishery, and on living index of eb 
Subtheme II. Tolerance limit of living index in environment of 
fishers, and the utilization of living 


: POLLUTION/CALIBRATION STANDARDS 


AIR FILTERS 
CATALYTIC CONVERTERS 
ELECTROSTATIC PRECIPITATORS 
EXHAUST RECIRCULATION SYSTEMS 
SCRUBBERS 
POLLUTION CONTROL EQUIPMENT/COST 
Estimating 


: an ex ante h, 2 :35444 
POLLUTION CONTROL — 
Exhaust systems (Patent), 2 : 


1748 
analysis, 2 :36154 
POLLUTION/ENVIRONMENTAL TRANSPORT 
Studies on circulation of pollutants in ecosystem of agriculture, 
forestry, and fishery, and on living index of pollutants. 
Subtheme II. Tolerance limit of living index in environment of 
agriculture forestry, and fishers, and the utilization of living 
index on land, 2 :36342 
POLLUTION/QUALITY ASSURANCE 
Role of analytical chemistry in environmental protection, 2 :36150 
POLLUTION CONTROL EQUIPMENT 
Sec also AFTERBURNERS 
tric power 
/DESIGN 
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Removal of sulfur oxides and particulate matter from waste gas 


streams (Patent), 2 :34509 
CONTROL EQUIPMENT/FLOW REGULATORS 
Exhaus purifying system 2 :35627 
POLLUTI IN CO) OL EQUIPMENT/MAINTENANCE 
Effect of goer maintenance and we on sulfuric acid plant 
—_ inal task report Apr 1975-Jan 1976, 2 :36111 (PB- 


POLLUTION CONTROL EQUIPMENT/OPERATION 
A tus for cleaning stack gas and using same for generation of 
electric power (Patent), 75 
Waste treatment advances: ho’ urification, 2 
POLLUTION CONTROL ENT PERFORMANCE 
Waste treatment advances: hot gas pat 2 :34468 
POLLUTION CONTROL EQ 
TESTING 


Field testing: application of combustion to control 
pollutant emissions from industrial boilers - Phase II. ‘Final 
report rt Jul 1974-Sep 1975, 2 :36108 (PB-253500) 
POLLUTION REGULATIONS 
Proceedings of the fifth Pennsylvania environmental conference: 
enerey economy, and the environment (Task Force Reports), 2 


POLLUTION pact of EPA's regulations on the IMPACT 
Economic im fe) ‘s regulations on the petroleum 550 PE 
industry. Vol. I. Executive summary. Final report, 2 :33950 


253759) 
Economic im; of EPA's regulations on the poet - refining 
industry. Vol. II. Part one and two. Indust: 3370) and 
Final report, 2 :33951 (PB-253760) 
of EPA's regulations on the petroleum 
ae Vol. III. Part three. Economic impact analysis. Fi 
rt, 2 :33952 (PB-253761) 
xides of nitro eee, air pollutants, 
POLONIUM/ PRECIPITA 


mn of two meth 
POLONI 
and electrode 
Comparison of two meth 2:35 
POLONI 210/FILTRATION 
—— and electrodeposition of polonium from sea water, 


POLONIUM 
Lines of research 
(ORNL-tr-4 
POLONIUM o10/RADIATION DOSE DISTRIBUTIONS 
Lines of experimental research in developing mathematical models 
for internal radiation inkalation), 2 :36325 
(ORNL-tr-4339) 
POLONIUM 210/TISSUE DISTRIBUTION 
Lines of experimental research in 
for estimating internal radiation (?"°Po tion), 2 :36325 
ORNL-tr-4339 
POLYCYCLIC AROMATIC HYDROCARBONS/ ABSORPTION 
SPECTROSCOPY 


and determination of polycyclic aromatic 


ydrocarbons in leum ucts, 2 :33965 
POLYCYCLIC AROMATIC IRROCARBONS/ 
BIODEGRADA TION 
— metabolism of polycyclic aromatic hydrocarbons, 2 
POLYCYCLIC AROMATIC HYDROCARBONS/BIOLOGICAL 
Effect of tric oxide on the ability of pol 
hydrocarbons and their ’’K-re; ” oxides to initiate skin 
tumors in mice and to bind to DNA in vitro, 2 :36336 
AROMATIC HYDROCARBONS/CHEMICAL 


“trom symhete fel production tests. Quarterly progres epo 


"33748. NWL-2 


leum), 2 :34049 
POLYCYCLIC AROMA) C HYDROCARBONS/ 
CHROMATOGRAP 


drocarbons in leum 2 :33 

POL’ CYCLIC AROMATIC ROCARBONS/ELECTRON 

SPIN RESONANCE 

ization of aromatic fractions from non- leum 
derived JP-5 fuels (Coal, tar sands, and oi —, 2 :34047 

OMATIC HYDROCARBONS/EX 

Radiationless energy conversion of photoexcited 

ail 30, 30, 


POLYCYCLIC AROMATIC HYDROCARBONS/MOLECULAR 
ae stabilization ies i ycyclic aromatic 
esonance energies in 
hydrocarbon, 2 :35792 pot 
POLYCYCLIC AROMATIC HYDROCARBONS/SEPARATION 
PROCESSES 


Approaches to chemical class analyses of fossil derived materials, 
2 :33678 (CONF-770301-5) 
_ bility of ed storage of samples, 2 :35707 
uitability of containers for water 
POLYMER FLOODING 
See MICROEMULSION FLOODING 
POLYMERASES/BIOCHEMICAL REACTION KINETICS 


DNA-and RNA-dependent ymerases: ive 
stage of 


POLYMERASES/BIOLOGICAL EFFECTS 
Role of deoxyribonucleic acid polymerases and deoxyribonucleic 
acid ligase in x-ray-induced -_ synthesis in toluene-treated 
Escherichia coli K-12, 2 :36 
POLYMERASES/METABOLISM 
Effect of GTP and other nucleoside on GMP 
ration by isolated cortical ee 36255 
POLYMERS 


See also ELASTOMERS 
ORGANIC POLYMERS 
POLYMERS/HELICAL CONFIGURATION 
= of circular dichroism in infinite helical polymers, 

POLYMERS/OPTICAL ACTIVITY 

POLYNUCLEAR HYDROCARBONS 

See CONDENSED AROMATICS 

oidal sus as soft core 

POLYSULFID. 


PROPERTIES 
“wa sorbent system for oil spill recovery, 2 :33941 


See LAKES 
PONDS (COOLING) 
See COOLING PONDS 


CABRI REACTOR 
IRR-1 REACTOR 
IRT-2000 MOSCOW REACTOR 
IRT-SOFIA REACTOR 
NSCR REACTOR 
POOL TYPE REACTORS/DESIGN 
Presentation of a calorigenic swimming-pool reactor and study of 
its use for urban heating, desalination of water, and other 
industrial applications, 2 :34870 (ORNL-tr-4259) 
POPULATION DYNAMICS 
Proceedings of the fifth Pennsylvania environmental conference: 
ona ; , economy, and the environment (Task Force Reports), 2 
POPULATION DYNAMICS/MATHEMATICAL MODELS 
data: models, 


Simulation of fluid-rock interactions in a 
rt, 2 :34441 (SSS-R-76-2734) 
PORP is 


See also CHLOROPHYLL 
HEMOGLOBIN 
PORPHYRINS/CHEMICAL PROPERTIES 
Metal-porphyrin interactions. VI. The reactivities of several ferric 
porphyrin monomers with cyanide compared with = 
reactions of iron and cobalt porphyrins reconstituted with 
proteins (25°), 2 :35785 
PORPHYRINS/CHEMICA!. REACTIONS 
Metal compounds and leogenesis, 2 :33821 
PORPHYRINS/HYDR 


proteins (05°), 2 :35785 
PORTSMOUTH GASEOUS DIFFUSION 
Polyelectrolytes for use as er at liquid 
(GA 


effluent control facility, 2 T-T-2415) 
POSITION INDICATORS 


See GAGES 
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POOL TYPE REACTORS 
See also BSR-2 REACTOR 
and implications, 2 :36254 
POROUS MATERIALS/HEAT TRANSFER 
geothermal basin. Final 
oil, 
See CATIONS 


POSITRON CAMERAS/DESIGN 


Posi vd roportional chamber. 

itron imaging with multiwire 

converter detectors, 2 : 46021 (LBL-5394) 

POSITRON CAMERAS/MULTIWIRE PROPORTIONAL 
CHAMBERS 


Positron imaging with multiwire hamber-gamma 
converter hybrid detectors, 2 : 1 C.BL-5394) 
POSITRON CAMERAS/PERFORMAN 
Positron imaging with multiwire proportional chamber: 
converter prea detectors, 2 :36021 (LBL-5394) 
POSITRON CAMERAS/TOMOGRAPHY 
Positron rin a for emission-computed tomography, 2 
:36022 (LBL-5612) 
POSITRONIUM/ANNIHILATION 
Nonlinear Doppler-free narrow resonances in optical 
and annihilation radiation of positronium, 2 :36450 
POSITRONIUM/ENERGY- TRANSITIONS 
Nonlinear Doppler-free narrow resonances in optical transitions 
and annihilation radiation of positronium, 2 :36450 
40 REACTIONS 
of continuum rays, 2 :36591 
TUM/LEACHIN 
"simulated ound water Retin of in situ ans or burned oil 
ects of retorting time, eye and atmosphere on 
roperties of spent la 34058 
POTASSIUM/ROOT ABSORPTIO 
Nitrate influx and efflux by intact ~& seedlings: effects of prior 
nitrate nutrition, 2 :36260 
POTASSIUM 41/NUCLEAR FORCES 
The value of the weak NN coupling constant, 2 :36631 
POTASSIUM CARBONATES/SORPTIVE PR OPERTIES 
Desulfurization of fuel gas at hi ture using su 
molten metal carbonate abso: 12 
POTASSIUM COMPOUNDS/CRYSTAL PHASE 
TRANSFORMATIONS 
Structural phase transformation in K2SeQu, 2 :35704 
ENERGY/ELECTRONIC STRUCTURE 
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its use for urban heating, desalination of water, and other 
industrial 2 :34870 (ORNL -tr-4259) 

PROCESS HEAT REACTORS/PRESSURE 

Pebble-bed high-temperature reactor as a source of nuclear 
process heat. Vol. 3. System considerations on the nuclear 
reactor, 2 :34865 (Juel-1115-RG) 

PROCESS HEAT REACTORS/RADIOACTIVE EFFLUENTS 

Radiological —- of direct process heat supply from PWR 
reactors, 2 :351 

PROCESS HEAT REACTORS/REACTOR CORES 
Draft concept of the core structure of a 3,000 MWth process-heat 
reactor, 2 :34875 
PROCESS HEAT REACTORS/RHR SYSTEMS 
Temperature and reactivity curve in the pebble-bed core of a PR- 
500 MWsub(th) process heat reactor after complete failure 
of the after-heat removal system, 2 :35257 
PROCESS HEAT REACTORS/STEAM 
PROCESSES 


Steam reformers for nuclear process heat plants, 2 :34874 
PROCESS HEAT REACTORS/USES 
Exploratory studies of the a of gas-cooled reactors to 
coal conversion, 2 : 7 (ORNL/TM-5341) 
PROCESS HEAT REACTORS/VALVES 
Nuclear process heat. Draft of hot-gas valves and hot-gas lines, 2 


34879 
/ENERGY CONSUMPTION 
Energy accounting of materials, products, processes and services 
(Ten papers), 2 :35459 


179S 
Ultimate load analysis of prestressed 
vessels considering a general mate: 
(INIS-mf-3386) 
PRESTRESSED CONCRETE/MECHANICAL PROPERTIES 
PRICES 
See CHARGES 
with a top made of thermoplastic materials (Patent), 2 :35308 


PROCESSING (WASTES) 


iG (WASTES) 
See WASTE PROCESSING 
PROCUREMENT/COMPUTER CODES 
Procurement module for a MIS: user’s manual (PROQ, on-line 
interactive Rr rogram for management information system), 2 
:36845 (OR wt 5854) 
PROFLAVINE/RADIOS ENSITIVITY 
Vitro photodynamic induction of a tumor virus (uv radiation), 2 
:36299 (FDA-77-8002) 
PROGENY/BIOLOGICAL RADIATION EFFECTS 
Late effects of in utero exposure to carcinogens in rats, with 
special reference to postnatal growth and tumorigenesis (X 
radiation, fast neutrons, N-butylnitrosourea), 2 :36320 
PROGENY/BIOLOGICAL VARIABILITY 
Growth and biochemical characteristics of a detachment variant 
of CHO cells, 2 :36240 
nic tion and brain development. Progress report, 
prs 15, 1976-February 15, 1977 (?HOH ingestion by 
t rats), 2 :36327 (UCLA-34P230X1) 
PROG NY/GROWTH 
Late effects of in utero exposure to carcino; wth and amo in rats, with 
special reference to postnatal growth an enesis (X 
radiation, fast neutrons, N-butylnitrosourea), 2 20 
PROLINE/MOLECULAR STRUCTURE 
oa of proline, 2 :35788 
METHAZINE 


PRO. 
Tank for the storage and transport of low temperature cooled 
— — gases at around atmospheric pressure (Patent), 
PROPENE 
See PROPYLENE 
PROPPING AGENTS/EVALUATION 
Fracture flow capacity: a key to sustained production after 
hydraulic fracturing, 2 :33855 
IPYLENE/CHEMICAL REACTION YIELD 
Pyrolysis of a hydrogenated coal liquid (Yields of —. 
propylene, —— benzene, and other chemicals from 
crac 


See SAFETY 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
CLOTHING 


PROTECTIVE 
sul pawn Laser protective eyewear study, 2 :36362 (FDA-77-8002) 
COATINGS/ABRASION 
Materials Sansa Division coal technology eighth quarterl 


omcseiot tember 1976 (Gasification plant materials 
610 (ANE: 6-125) 


ACTIN 
PROTEINS/BINDING ENERGY 


sialic 
PROTEINS/ BIOCHEMICAL REACTION KINETICS 
Turnover of ouabain-binding sites and plasma membrane proteins 
in HeLa cells, 2 :36256 
PROTEINS/BI 
Inositol-less death in yeast results in a simultaneous increase in 
intracellular viscosity, 2 :36242 
Reproduction of small plant RNA viruses, 2 :36271 
PR INS/ELECTRON MICROSCOPY 
Stem examination of a — (Glyceraldehyde-3-phosphate 


Turnover of ouabain-binding sites and plasma membrane proteins 
in HeLa cells, 2 :36256 
PROTEINS/SPECTRA 
Use of Microspectroscopy in the stem for the identification of 
membrane components, 2 :36276 
PROTON 


and seco 
and Br nuclei, 2 :36479 

PROTON REACTIONS/CHARGE-EXCHANGE REACTIONS 

Microscopic description of Sn(p,n) reactions, 2 :36609 
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PROTON REACTIONS/ELASTIC SCATTERING 
ic description of exchange effects in light-ion 
interactions with '*O (Cross sections, phase shifts; resonating- 


Investigation of gamma-ray strengths following inelastic 
scattering on even-even vibrational nuclei (et to 24 MeV; 
excitation functions), 2 :36599 (UCID-17390) 

PROTON REACTIONS/PARTICLE PRODUCTION 

Measurement of the polarization of muons produced in nucieon- 
nucleon collisions at 70 GeV, 2 :36481 

PROTON REACTIONS/PICKUP REACTIONS 
te Ao 106Pd/(p, t) reactions and the core-coupling model, 2 


PROTON REACTIONS/SPALLATION 
Installation for the —— of multiparticle nuclear 
disintegrations, 2 :36600 
PROTON-ANTIPROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Inclusive hadron scattering from 50 to 175 GeV/c, 2 :36500 
Properties of inclusive 7 +- production in 100-GeV/c antiproton- 
proton interactions, 2 :36488 
PROTON-DEUTERON INTERACTIONS/ELASTIC 
SCATTERING 
Rescattering in 100-GeV/c proton-deuteron and positive-pion- 
deuteron interactions, 2 :36499 
PROTON-DEUTERON INTERACTIONS/RESCATTERING 
Rescattering in 100-GeV/c proton-deuteron and positive-pion- 
deuteron interactions, 2 :36499 
PROTON-NEUTRON INTERACTIONS/DECK EFFECT 
a ¢ Deck-model contributions to nucleon diffraction 
tion (Angular distribution, cross sections), 2 :36545 
PROTON. NEUTRON INTERACTIONS/EXCLUSIVE 
INTERACTIONS 
A study of a semi-inclusive and exclusive reactions in pn 
interactions at 19.2 GeV/c, 2 :36482 
PROTON-NEUTRON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
A study of a semi-inclusive and exclusive reactions in pn 
interactions at 19.2 GeV/c, 2 :36482 
Nucleon charge exchange in inclusive reactions and the Reggeized 
one-pion-exchange model, 2 :36542 
PROTON-NEUTRON INTERACTIONS/PAIR PRODUCTION 
—— production in proton-nucleon collisions at 300GeV/c, 2 
PROTON-NEUTRON INTERACTIONS/PIONIZATION 
Pion uction in neutron-proton collisions, 2 :36477 
IN-PROTON INTERACTIONS/BREMSSTRAHLUNG 
Proton-proton bremsstrahlung at 730 MeV, 2 :36487 
PROTON-PROTON INTERACTIONS/ELASTIC SCATTERING 
Measurement of the spin rotation parameter R in pp and 7* p 
elastic scattering at 45 GeV/c, 2 :36480 
PROTON-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Inclusive hadron scattering from 50 to 175 GeV/c, 2 :36500 
Nucleon charge exchange in inclusive reactions and the Reggeized 
one-pion-exchange model, 2 :36542 
TON-PROTON INTERACTION 
PROTON-PROTON CTIONS/MULTIPLE 
PRODUCTION 
Determination of the space-time extension of centrally produced 
hadronic matter using the intensity interferometer technique in 
interactions at 28.5 GeV/c, 2 :36486 
PR IN-PROTON INTERACTIONS/PAIR PRODUCTION 
— “ss in proton-nucleon collisions at 300GeV/c, 2 


PROTON PROTON INTERACTIONS/RHO-765 RESONANCES 
Study of rho® production in high multiplicity pp interactions at 
300 GeV/c, 2 :36483 
PROTON-PROTON INTERACTIONS/SCATTERING 
LENGTHS 


PROTON-PROTON INTERACTIONS/VACUUM 
POLARIZATION 
PROTONS/ELECTRIC DIPOLE MOMENTS 
A bound on the proton electric dipole moment derived from 


See PFR REACTOR 
MESONS 


(Mesons with spin-parity of zero-minus.) 
See also ETA-958 RESONANCES 
KAONS 
PIONS 


1808 
group method), 2 :36585 
See AMINES 
PROPADIENE 
See ALLENE 
Protein-bound carbohydrates in breast cancer. Liquid- 
Rapid, — electrophoresis of hemoglobin on starch 
gel, 2 :36239 
PROTEINS/INTERACTIONS 
Interaction of spectrin with muscle actin detected by spin 
labelling, 2 :36233 
PROTEINS/METABOLISM 
PR (DOUNREAY) 
PS 
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Estimate of the d 2 :36526 
te oO} lecay constant, 2 : 
PSI-3105 RESONANCES/DECAY 


Mesonic oo of the psi (3095 2 :36513 
PSI-3105 RESON ANC PARTICLE PRO 
Conservation of human resources in 

LANDS/ 


2 :35342 
PUBLIC ‘GOVERNMENT PO 
Pa ts in lieu of taxes. 
vironment and Land Resources of the Committee on Interior 
and Insular Affairs, United States Senate, Ninety-Fourth 
Co ot Session on S. 3468 and H.R. 9719, August 27, 
PUBLIC LANDS/SOCIO-ECONOMIC FACTORS 
Pa ts in lieu of taxes. Hearing before the Subcommittee on the 
vironment and Land Resources of the Committee on Interior 
and Insular Affairs, United States Senate, Ninety-Fourth 
Con Second Session on S. 3468 and H.R. 9719, August 27, 


in San Pranciaco, California, 1 September 1976, 3540 CTID- 


27433) 
PUBLIC UTILITIES/CHARGES 
10th lecture meeting of the Institut fuer Energierecht at the 
University of Cologne, 2 :34499 
PUBLIC UTILITIES/COAL 
Electric utility coal consumption and 
1985, 2 :35439 (FEA/G-76/428) 
Electric utility finance workshop. Summary of proceedings, 
35440 'G-76/496) 
PUBLIC UTILITIES/HEALTH HAZARDS 
Conservation of human resources in energy systems, 2 :35342 
PUBLIC UTILITIES/INVESTMENT 
— consumption and investment finance in California, 2 


Dynamic ulation for regional 


PUBLIC UTIL 
: for clean fuel i 2 :33629 
TION 


y coal consumption and generation trends, 1976- 
1985, 2 "35439 16/428) 


PUBLIC UTILITIES/PUMPED STORAGE 
ne rage systems suitable for use by electric 
utilities. Volume III. Final report, 2 :35437 (EPRI-EM- 


264(Vol.3)) 
PUBLIC UTILITIES/SAFETY 
ation of human resources in 
PUBLIC UTILITIES/SOCIO-ECONO 


generation trends, 1976- 


In f into electric utility 2 
tegration of solar generation into systems, 
34336 760837-P1) 
PUERTO RICO 
Eco review fone od hydroelectric reservoirs in Puerto Rico, 2 
:36205 (CEER-1) 
PUGET SOUND/WASTE DISPOSAL 
Dredged material research. Notes, news, reviews, etc. Volume D- 
76-4, 2 :36203 (AD-A-030236) 
See SLURRIES 
PULSARS/X-RAY SPECTRA 
634087 of the Vela pulsar: statistics and spectrum, 2 


3 (N-76-24097) 
ICAL PRO) 


PERTIES 


‘ect, Wairakei 
New Zealand, 2 :34440 
PUMICE/THERMODYNAMIC PROPERTIES 


a systems suitable for use by electric 
Find report, 2 "35437 (EPRILEM- 


2 :35291 


Buoyant concrete structure 
PUMPED STORAGE POWER 


TURBINES 
Trends in pump-turbine design. II, 2 :35293 
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PUMPED STORAGE POWER PLANTS/PLANNING 


PUMPED STORAGE POWER PLANTS/REVIEWS 


TIONS 
ee power Rodund II of the Vorarlberger Illwerke, 2 
PUMPED STORAGE POWER PLANTS/TECHNOLOGY 
ASSESSMENT 


Assessment of systems suitable for use by electric 
utilities. Volume ft Final report, 2 :35437 (EPRLEM. 


264(Vol.3) 
PUMPED STORAGE POWER 


STORAGE 
Assessment of mm Amy ystems suitable for use by electric 
utilities. Volume III. Final :35437 (EPRI-EM- 
264(V 
PUMPS/D! 


BWR reactor, 2 :34589 

PUMPS/MAINTENANCE 

maintenance seminar, 2 :35025 

PUMPS/PERFORMANCE TESTING 

Behaviour of the BWR internal coolant recirculation pumps on 
cavitation, 2 :34591 

PUMPS/SEALS 

ing concept of the main coolant pumps for PWR reactors, 2 


PUREX PROCESS/RADIOACTIVE WASTE PROCESSING 
Removal of long-lived actinides from Purex type HAW raffinates 
by solvent extraction: preliminary results on the use of the neo- 
hydroxamic (HX-70) extractant, 2 :34132 (EUR- 
CTORS 


TYPE REA 
See also BIBLIS-A REACTOR 

BIBLIS-B REACTOR 
CALLAWAY-I REACTOR 
CALLAWAY-2 REACTOR 
COOK-1 REACTOR 
COOK-2 REACTOR 
GINNA-1 REACTOR 
GREIFSWALD-1 REACTOR 
GREIFSWALD-2 REACTOR 
LOFT REACTOR 
LUCIE-1 REACTOR 
MUELHEIM-KAERLICH REACTOR 
NECKAR REACTOR 
OBRIGHEIM REACTOR 
SAN ONOFRE-1 REACTOR 
SELNI REACTOR 
SURRY-I REACTOR 
SURRY-2 REACTOR 
TROJAN REACTOR 
WWER TYPE REACTORS 
ZION-1 REACTOR 

PWR TYPE REACTORS/ATWS 

it of a com’ 


Reactors (THOR). Sixth report, January- 
March 1976, 2 :35144 (BNL NUREG. 30565) 

Studies on ATWS (ATWS = Anticipated transients without 
scram), 2 :35271 

PWR TYPE REACTORS/BLOWDOWN 

am ney and interpretation of the HDR- 
blowdown tests for dynamic loading of LWR pressure vessel 
internals, 2 :35192 

RS/BURNUP 


of base for the 
a microscopic cross section for 


PWR TY. TYPE REACTORS/CONTAINMENT SHELLS 
Nuclear reactor installation (Patent;PWR), 2 :35232 
Stress analysis and design of the primary shiel wall of a PWR 

eel ta under combined loads, 2 :34610 (INIS-mf-3387) 

TYPE REACTORS/CONTAINMENT SYSTEMS 
Containment isolation provisions for fluid systems, 2 :34841 

PWR TYPE REACTORS/COOLANT CLEANUP 

PWR TYPE REACTORS/CORE FLOODING SYSTEMS 
Simultaneous 

in the refilling 

in a PWR reactor, 2 :35285 
PWR TY TYPE CTORS/CORIUM 
a eee LWR core on the bottom of the 
reactor pressure vessel, 2 :35269 
behaviour of LWR core melts with fission products and 
concrete, 2 :35270 


181S 
PUBLIC RELATIONS 
P 
P 
systems, 2 :35342 
FACTORS 
Economic or a electricity any 2 :35452 
PUBLIC UTILITIES/SOLAR PO PLANTS 
Tests on cores from the Wairakei = project, Wairakei, 
New Zealand, 2 :34440 (SSS-R-77-2998) 
PUMPED STORAGE/REVIEWS 
Assessment 
utilities. V 
— 
y umped storage systems, 
PUMPED STORAGE POWER PLANTS/CONSTRUCTION 
/HYDRAULIC 


PWR TYPE REACTORS/ECCS 


PWR TYPE REACTORS/ECCS 
iment data report for LOFT nonnuclear Test L1-1, 2 :35220 
EE-NUREG-1025) 
iment data report for LOFT nonnuclear test L1-2, 2 :35221 
-NUREG-1026) 
imental data report for LOFT nonnuclear test L1-3A, 2 
:35222 (TREE- G-1027) 
Experiment data report for semiscale Mod-1 tests S-04-5 and S-04- 
(baseline ECC tes tests), 2 :35225 (TREE-NUREG-1045) 
riment data report for Semiscale Mod-1 Test S-05-1 (alternate 
C injection test), 2 :35226 (TREE-NUREG-1950) 
Ex ent data report for Semiscale Mod-1 Test S-05-2 (alternate 
C injection test), 2 :35227 (TREE-NUREG-1051) 
PWR TYPE REACTORS/FUEL ASSEMBLIES 
Cotas tion of grids for Pu-fuelled PWR and BWR reactors, 2 


PWR TYPE REACTORS/FUEL CANS 
Behavior of zircaloy fuel cladding tubes, 2 :34618 
—- with a new ultrasonic inspection yrs for non 
tructive examination of canning tubes, 2 : 

KWU fuel cladding technology and quality 2 334575 

New model to describe the swelling of Zircaloy fuel cans during 
hypothetical LOCA, 2 :35265 

Out-of-pile experiments on the swelling of Zircaloy fuel cans 
during the refilling and flooding phase of a LOCA, 2 :35266 

Status of Zircaloy deformation and oxidation research at Oak 


Ridge National Laboratory, 2 :34559 (CONF-760997-3) 
PWR TYPE REACTORS CYCLE 
Assessment of thorium fuel cycles in —_—— water reactors. 
Final report, 2 :34606 (EPRI-NP-359) 
Thorium assessment study 38 for first 
quarter fiscal 1977, 2 :34611 
PWR TYPE REACTORS/FUEL CLUSTERS 
Film boiling safety in rod el rod with KWU spacers, 2 


:34628 
PWR TYPE REACTORS/FUEL ELEMENT FAILURE 
Release of fission iodine from defective fuel rods in PWR type 
reactors during constant-load and load-cycle operation, 2 :34626 
PWR TYPE REACTORS/FUEL 
Examples of an in pe quality assurance system for LWR fuel 
ligh fuel under normal, abnormal, 
perimen for light water 
so) and emergency conditions, 2 :35147 (CEA-CONF- 
ye program for reload fuel for light-water reactors, 
Ultrasonic testing of the welding of PWR fuel pin plugs, 2 :34616 
Use of neutron radiography for quantitative measurements of 
sorbed a" in getters quality control of nuclear fuel 


2 
PWR TYPE REACTORS/FUEL RODS 
Analysis of a reactor fuel rod during a LOCA by means of the 
modular programme system SSYST, 2 :35272 
Irradiation behaviour of LWR Pu fuels, 2 :34584 
LWR fuel elements: state of the art and new tasks, 2 :34596 
PWR TYPE REACTORS/LOSS OF COOLANT 
Analysis of a reactor fuel rod during a LOCA by means of the 
modular programme system SSYST, 2 :35272 
Breakdown in a water-pressure power reactor caused by coolant 
leakage from the pind system; analysis of physical 
phenomena, 2 :3522' 
actors 1X TO: report, January- 
March 2 (BNLNUREG. $0569) 
data report for LOFT nonnuclear rest L1-1, 2 :35220 
EE-NUREG-1025) 
Experimental study on PWR-LOCA by ROSA-II, (1), 2 :35237 
Experimental studies on jet force and jet force distribution in case 
of a break in a primary coolant circuit, 2 :35263 
Ex ent data report for LOFT nonnuclear test L1-2, 2 :35221 
.EE-NUREG-1026) 
tal og rt for LOFT nonnuclear test L1-3A, 2 
-102 
riment yap report for Semiscale Mod-1 Test S-02-6 
heat transfer test), 2 :35224 (TREE-NUREG- 
Ex it data report for semiscale Mod-1 tests S-04-5 and S-04- 
(baseline ECC tests), 2 :35225 (TREE-NUREG-1045) 
Ex t data report for Semiscale Mod-1 Test S-05-1 (alternate 
injection test), 2 :35226 (TREE-NUREG-1050) 
———_ data report for Semiscale Mod-1 Test S-05-2 (alternate 
injection test), 2 :35227 (TREE-NUREG-1051) 
Influence of coolant channel bloc ee eae 
flooding phase of a LOCA, 2 :35287 


it-Water-Reactor Safe h Program: quarterly report, 
tember 235143 CAD (ANL-76-121) 


September 1976, 38202 
hypothetical LOCA, 2 :35265 
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Out-of-pile experiments on the swelling of Zircaloy fuel cans 
during the refilling and flooding phase of a LOCA, 2 :35266 

Potential influence of three-dimensional effects on PWR LOCA 
behavior, 2 :35223 (TREE-NUREG-1031) 

Progress in development and verification of computer codes for 
stress and strain analysis of LWR pressure vessel internals the 
fluid structural interaction for the problem of loss of coolant 
accidents, 2 :35193 (KFK-2262) 

Thermal-hydraulic analysis of the Semiscale Mod-1 reflood test 
series (gravity feed tests), 2 :35218 (TREE-NUREG-1010) 

Water reactor safety programs sponsored by the Nuclear 
Regulatory Commission's Division of Reactor Safety Research. 
Quarterly technical —— report, July-September 1976, 2 

:35219 (EREE-NUREG -1017) 

PWR TYPE REACTORS/MELTDOWN 

Accident analysis under the assumption of a hypothetical LWR 
= Comparison with the Rasmussen report, 2 

Behaviour of a melted-down LWR core on the bottom of the 
reactor pressure vessel, 2 :35269 

Constitution and reaction behaviour of LWR materials at core- 
melting conditions, 2 :35191 (KFK-2262) 

Light Water Reactor Safety Research Program. Quarterly report, 
April-June 1976 (Molten core-concrete interactions), 2 :35216 
(SAND-76-0677) 

Reaction behaviour of LWR core melts with fission products and 
concrete, 2 :35270 

ign criteria for piping and nozzles pi juarter! 
rt, April-June 1976, 2 :34569 (ORNE/NUREG/TM- 91) 

PWR PE CTORS/PLANNIN' 

Possibility of building 2 ng 2 :34620 

PWR TYPE REACTORS/PRESSURE VESSELS 

Comparison between experimental and theoretical activity values 
for the determination of the neutron fluence on the wall of a 


PWR pressure vessel, 2 ceo 

Deformation behavior of large, -pressure vessel flanges 
(PWR), 2 :34607 (INIS-m 7; 

Evaluation of sustained load effects in reactor pressure vessels by 
means of intermediate-scale flawed vessel tests, 2 :34605 
(CONF-760954-5) 

Guidelines on information required for examinations in licensing 
procedures for nuclear power plants. Compilation of the 
information on the installation of pressure vessels which is to be 
made available within — —_— on nuclear power plant 

ig procedures, 2 :3484 

In bed inspection of PWR Sieh, 2 :34604 (CEA-CONF- 

Nuclear pressure vessel analysis according to French regulations 
(PWR), 2 :34608 (INIS-mf-3386) 

Nuclear reactor vessel (BWR, PWR and LMFBR type reactors; 
patent), 2 :34572 

Nuclear reactor installation (Patent), 2 :34621 

Stress and strain analysis in the plastic fields of a PWR pressure 
vessel, 2 :34609 (INIS-mf-3386) 

Study on the irradiation en of pressure vessel steels for 
LWR type reactors, 2 :34583 

PWR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 

— of the main coolant pumps for PWR reactors, 2 

PWR TYPE REACTORS/RADIOACTIVE EFFLUENTS 

Radiological of direct process heat supply from PWR 

reactors, 2 :35112 
PWR TYPE REACTORS/REACTOR ACCIDENTS 
ALMOD - a one-dimensional plant model for the calculation of 
accidents in PWR reactors, 2 :35250 
PWR TYPE REACTORS/REACTOR COMPONENTS 
Single jailure criteria for PWR fluid systems, 2 :34847 
PWR TYPE REACTORS/REACTOR CONTROL SYSTEMS 

Process for the electric conversion of an — signal into a 
digital representation (Patent;PWR), 2 :3507 

Reactor trip on turbine trip inhibit control system for nuclear 
power generating system (Patent), 2 :35079 

PWR TYPE REACTORS/REACTOR CORES 

Core design for Pu-fuelled BWR and PWR reactors, 2 :34592 

Modern methods to calculate the stationary and ti 
power distribution in light-water reactors, 2 :34925 

= -fuelled PWR and BWR reactors, 2 


Subchannel analysis as bass for the thermic core design of ight 
water reactors, 2 :34593 
Thermal margin control (Patent; PWR), 2 :35080 
PWR TYPE CTORS/REACTOR INSTRUMENTATION 
Vibration monitoring system for PWR reactors, 2 :34625 
PWR TYPE REACTORS/REACTOR INTERNALS 
wdown tests for dynamic loading pressure vessel 
internals, 2 :35192 (KFK-2262) 
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Progress in development and verification of computer codes for 
stress and strain analysis of LWR pressure vessel internals the 
fluid structural interaction for the problem of loss of coolant 
accidents, 2 :35193 (KFK-2262) 

PWR TYPE REACTORS/REACTOR KINETICS 

Babcock and Wilcox version of PDQO7: user’s manual, 2 :34603 
(BAW-10117A) 
Modern methods to calculate the stationary and ti 

vite distribution in be thn reactors, 2 :34925 

OLIB: code to create uction library of nuclear data for 

design calculations, 2 : (002 (BAW. 10114A) 

eg 3D transient calculations as compared to experiments, 2 


: 3 
PWR TYPE REACTORS/REACTOR LATTICE PARAMETERS 
Axial xenon redistribution and power shaping in large pressurized 
water reactors, 2 :34612 
PWR TYPE REACTORS/REACTOR NOISE 


2 :3461 
N PWR, BWR and WR power plants, 2 
lotes on the tion o' ts, 
34561 (INIS mf-3239) 
ccident 7 r the assumption of a 
with the Rasmussen report, 2 


for the calculation of 
Behaviour of a melted-down LWR core on the bottom of the 
reactor pressure vessel, 2 :35269 
tal studies on jet force and jet force distribution in case 
of a break in a primary coolant circuit, 2 :35263 
Reaction behaviour of LWR core melts with fission products and 
concrete, 2 :35270 
Simultaneous calculation of water levels and cladding tube 
temperatures in the refilling and flooding phase of emergency 
core ae a PWR reactor, 2 :35285 
Studies on ATWS (ATWS = Anticipated transients without 
scram), 2 :35271 
Thermal-hydraulic analysis of the Semiscale Mod-1 reflood test 
series (gravity feed tests), 2 :35218 (TREE-NUREG-1010) 
PWR TYP REACTOR S/SAFETY INJECTION 
Safety injection system in the BBR PWR-type reactor, including 
the mode of operation of the pressure relief devices, 2 :35286 
PWR TYPE REACTORS -POWERED NEUTRON 
DETECTORS 


Miniature detectors for reactor incore neutron flux monitoring 
(BWR; PWR), 2 :34573 
PWR TYPE REACTORS/SPENT FUEL STORAGE 
Experience with re; to long-term storage of LWR fuel 
elements, 2 :3458 
PWR TYPE REACTORS/STEAM GENERATORS 
Device for inspection and for the carrying-out of ible — 
work on the tube bundle of steam generators : 4 
Numerical procedure to determine flow and evaporation in the 
narrow between steam freee 8 tubes, 2 :34624 
PWR TYPE CTORS/TRANSIENTS 
had transient calculations as compared to experiments, 2 
PWR-41 TYPE REACTORS 
See WESTINGHOUSE STANDARD REACTOR 
ect of c gic on of acety 
ry en membrane preparations from Torpedo californica, 
PYRITE/ABUNDANCE 
sulfur in coal, 2 :33688 
‘CHEMICAL ANALYSIS 
Determination of forms of sulfur in coal (Evaluation of ASTM 
Standard Methods D-2492 and D-3177), 2 :33687 
PYRITE/OXIDATION 
et :EMOVAL of Iowa coal, 2 :33598 (IS-ICP-35) 


Coal beneficiation (citations from the NTIS data base). for 


base). PS 16/0775) 76 | 76 :33787 {NTIS/ 


2 :33790 
Feasibility study of pre-combustion coal 
ution. Interim report, January-June 
sulfur in coal, 2 :3 
Physical desulfurization of sn oon, 2 :33598 (IS-ICP-3 
Possibilities of desulfurization of coal by processing, 2 :33 
(AED-Conf-76-342-001) 


Results of EPA-s red in sulfur removal, 2 :33601 
PYRITE/ROCK-FLUID INTERACTIONS 


— effing the inst leaching of 


1916, 2 3597 (FE- 


EPA 
for 1976, 2 : 2 "33789 (PB-257703) 
PYROLYSIS 
See also CRACKING 
PYROLYSIS/MATHEMATICAL MODELS 
Mathematical model for pyrolysis of a solid particle. Effects of the 
Lewis Number, 2 :33647 
Im di HTGR fuel 
TOV. istributor for coating R particles, 2 
35714 (ORNL/TM- 5731) 
PYROLYTIC CARBON/DESTRUCTIVE TESTING 
Brittle Ring Test: A method for measuring s and Young's 
modulus on coatings of HTR —_—- 2 :34109 
2-PYRROLIDINECARBOXYLIC 
See PROLINE 


cleaning program. Final report 


Q 


Q DEVICES/CYCLOTRON INSTABILITY 
Ion-beam-excited, electrostatic, ion cyclotron instability, 2 :36746 
QUALITY ASSURANCE 
Nuclear power station quality assurance and safety - the Atomic 
Energy Control Board viewpoint (Canada), 2 :34541 (CONF- 
Ph an of quality of nuclear 
ity assurance of quality of nuclear generating stations 
(CANDU), 2 :34725 (CONF-750699-P6) 
Quality assurance - a demand made by the American regulations 
pertaining to boilers and pressure vessels, 2 :35024 
QUALITY ASSURANCE/MEETINGS 
Nuclear fuel quality assurance. Proceedings series. Proceedings of 
a seminar, 2 :35038 (STI/PUB-435) 
QUALITY ASSURANCE/PLANNING 
Quality assurance program. A designer's viewpoint (CANDU 


t 2 :34723 (CONF-750699.P6) 
y assurance - the manufacturer's point of view (CANDU), 2 
34704 (CONF-750699-P6) 
QUALITY ASSURANCE/STANDARDS 
Quality assurance program requirements for research reactors, 2 


QUANTUM ELECTRODYNAMICS/COUPLING 
Continuous dimensions and evanescent couplings, 2 :36554 
QUANTUM ELECTRODYNAMICS/DIMENSIONS 
Continuous dimensions and evanescent couplings, 2 :36554 
QUANTUM ELECTRODYNAMICS/FACTORIZATION 
Asymptotic cross sections for two-jet processes in quantum 
electrodynamics, 2 :36560 
QUANTUM ELECTRODYNAMICS/JET MODEL 
Asymptotic cross sections for two-jet processes in quantum 
electrodynamics, 2 :36560 
QUANTUM ELECTRODYNAMICS/UNITARITY 
or of unitarity in a finite quantum electrodynamics, 2 


ANTUM FIELD THEORY 
See also QUANTUM ELECTRODYNAMICS 
QUANTUM FIELD THEORY/BOUND STATE 
Bound states of soliton in the phi‘s field-theory model, 2 :36556 
QUANTUM FIELD THEORY/CONSERVATION LAWS 
Conservation law in the (cosphi-1)2 quantum theory and in the 
massive thirring model, 2 :36555 
QUANTUM FIELD THEORY/COUPLING 
Continuous dimensions and evanescent a 2 :36554 
QUANTUM FIELD THEORY/DIMENSIONS 
Continuous dimensions and evanescent couplings, 2 :36554 
QUANTUM FIELD THEORY/DIRAC OPERATORS 
Fermions in a pseudoparticle field, 2 :36565 
QUANTUM FIELD D THEORY/DYSON REPRESENTATION 
Comes skeleton expansion in non-Abelian 
gauge theories, 2 :3 
FIELD THEORY/GAUGE INVARIANCE 
"Unie gauge theories with spontaneous symmetry breaking, 2 
551 
QUANTUM FIELD THEORY/ISING MODEL 
Two-dimensional Ising model as an exactly solvable relativistic 
tum field theory: Explicit formulas for n-point functions, 2 


78 
QUANTUM FIELD THEORY/LADDER APPROXIMATION 
—— Regge poles in quantum field theory. phi* theory., 2 


:36 
QUANTUM FIELD THEOR Y/MAGNETIC MONOPOLES 
The stability of classical solutions, 2 :36559 
QUANTUM FIELD THEORY/PERTURBATION THEORY 
High energy approximations in quantum field theory (Eikonal 
approximation), 2 :36552 


fr 183S QUANTUM FIELD THEORY/PERTURBATION THEORY 

| :34848 

596 


QUANTUM FIELD THEORY/RENORMALIZATION 


skeleton expansion in non-Abelian 
gauge theories, 2 :36561 
QUANTUM FIELD THEORY/RENORMALIZATION 
Generalizations of BPHZ renormalization theory (A‘ theory, four 
time dimensions), 2 :36553 
QUA FIELD THEORY/STABILITY 
The stability of classical solutions, 2 :36559 
QUANTUM MECHANICS/PARTICLE INTERACTIONS 
Classical description of a particle interacting with a non-Abelian 
gauge field (Isospin, pseudoclassical spin), 2 :36564 
CONFINEMENT 


See BAG MODEL 

QUARK MODEL 

Topics in a relativistic dynamical quark model, 2 :36509 
QUARK MODEL/BAG MODEL 

Baryon excitations in the bag model, 2 :36533 
QUARK MODEL/BOUND STATE 

Light-front — and nucleons consisting of relativistic 

2 :36547 


QUARK MODEL/NEUTRAL CURRENTS 
— quasistable hadrons containing superheavy quarks, 2 


Diagonal neutral currents, 2 :36521 
QUARTZ/ELECTRON MICROSCOPY 
— electron microscopy of cherts in relation to the oxygen 
pic variation of soil quartz, 2 :36386 
QUARTZ/LIGHT SC ‘ATTERIN! 
Light scattering from micron-size fibers, 2 :36674 
QUARTZ/OXYGEN ISOTOPES 
Scanning electron microscopy of cherts in relation to the oxygen 
isotopic variation of soil quartz, 2 :36386 
QUARTZ/SORPTIVE PROPERTIES 
The sorption of plutonium on minerals and sediments. 
Comprehensive progress report 1 Jul 1966-31 Aug 1967, 2 
:35805 (PB-253648) 
QUASARS/ENERGY YIELD 
Energy sources in quasars and nuclei of galaxies, 2 :36406 


RN. DN. lymerases 
A A it DNA ive 
changes in rabbit endometrium uring tion stage of 
pregnancy, 2 :36235 
RADIATION ABSORPTION ANALYSIS/EQUIPMENT 
Radiometric analyzer with plural radiation sources and detectors 
2 :36052 
RADIATION CHIMERAS/GRAFT-HOST REACTION 
competence of splenic lymphocytes following 
host disease in mouse allogeneic radiation chimeras 
radiation), 2 :36323 
une competence of splenic lymphocytes following he! 
host disease in mouse allogeneic radiation chimeras 
radiation), 2 :36323 
RADIATION DETECTORS 
See also BEAM MONITORS 
DIELECTRIC TRACK DETECTORS 
GAMMA CAMERAS 
GRAVITATIONAL WAVE DETECTORS 
HODOSCOPES 
IONIZATION CHAMBERS 
NEUTRON DETECTORS 
RADIOISOTOPE SCANNERS 
SCINTILLATION COUNTERS 
SHOWER COUNTERS 
SPARK CHAMBERS 
SPECTROMETERS 
RADIATION DETECTORS/DESIGN 
Solid state radiation detector and — (Patent), 2 :34323 
Ty DOSE DISTRIBUTIONS/MATHEMATICAL 
Lines of experimental research in developing mathematical 
for estimating internal radiation (?!°Po inhalation), 2 :36325 
(ORNL-tr-4339) 
RADIATION DOSES/COMPUTER CALCULATIONS 
Computer code (RVRDOS) to calculate population doses from 
radioactive liquid effluents and an application to pond peng 
reactors on the Mississippi River Basin, 2 :36324 (ORP. 


76-4) 
2 ADIATION DOSES/COMPUTER CODES 
‘REDIQ: a computer program for estimating health effects from 
3110) and ingestion of radionuclides, 2 :36312 (BNWL- 
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RADIATION DOSES/RADIATION MONITORING 
Monitoring of high dose-rate electron beams from a 35 MeV linear 
accelerator (Fricke, Radocon, Fe-Cu dosemeters), 2 :36652 
RADIATION DOSES/RECOMMENDATIONS 
mer of uv exposure recommendations, 2 :36313 (FDA- 
RADIATION EXPOSURE 
See RADIATION DOSES 
RADIATION HARDENING/PHYSICAL RADIATION EFFECTS 
Radiation effects in MOS gate insulators. Final report 3 Apr 1974- 
28 Feb 1975, 2 :35730 (AD-A-026017) 
RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION MONITORING 
Computer-controlled remote monitoring system for nuclear power 
ints, 2 :35110 
personnel safe 2 35164 
uclear power t radiation: ety aspects, 2 : 
(INIS-mf.3230) 
RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATION SCATTERING ANALYSIS/EQUIPMENT 
Radiometric analyzer with plural radiation sources and detectors 
(Patent), 2 :36052 
RADIATION SOURCE IMPLANTS/DELAYED RADIATION 
EFFECTS 


Long-term effects of an intracavitary treatment with californium- 
252 on normal tissue (Swine, ??°Ra), 2 :36326 (BNWL-SA-5806) 
RADIATION SOURCES 
(For cosmic sources of radiation see also COSMIC GAMMA 
SOURCES, COSMIC RADIO SOURCES, and COSMIC X- 
RAY SOURCES.) 
See also ALPHA SOURCES 
BETA SOURCES 
RADIATION SOURCE IMPLANTS 
RADIATION SOURCES/COLLIMATORS 
Collimator (Patent; for ope ae or radiodiagnosis), 2 :36031 
ety tec 
overnment 1976 and 1976T (Sodiam, ' 
roduct aerosol behavior), 2 :35142 (ALERDA13182) 
RADIOAC BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
See also RADIOACTIVE WASTES 
EFFLUENTS/ENVIRONMENTAL 
af h for the assessment of 
Brlogiea impact ( Environmental impact of chemical, 
radioactive, or thermal effluents from power plants), 
(ORNL/NUREG/TM-89) 
radioactive contamination with iodine-131, 
90 and cesium-137 in the air and soil after commissionin an 
"Kozloduy” atomic power station, 2 :36173 eee 338) 
RADIOACTIVE EFFLUENTS/RADIATION 
reactors and the evaluation of hazards, 
ive levels of radioactive air pollutants from industry and 
ut. A progress report of radioecological inv of 
airborne radioactivity in the Utah environment (1971 and first 
two montis of 1972). 2 :36170 (UERL-1) 
“ty a levels of environmental radioactivity in Utah from 
industry and fallout. A progress rt of radioecological 
investigations of airborne radioactivity in the Utah en 
July 1, 1972-June 30, 1973 (July 1972 through June 1973), 2 
36171 (UERL-2) 
levels of environmental radioactivity in Utah from 
np and fallout (July 1972 through June 1976), 2 :36172 


-controlled remote monitoring system for nuclear power 
2 35110 


Emission maps - a valuable instrument for pollution control - 
represented in the example of radioactive non wastes from 
nuclear power plants, 2 :35109 
ATMX-600 rail car safety analysis report f ees (SARP), 2 

car safety analysis ior 
34119 (RFP-2244(Rev.1)) 
RADIOACTIVE MATERIALS/TRANSPORT 


Nuclear waste managemen come ee progress 
Jul per, 1976, 2 34105 (BNWL 2179) 
RADI ACTIVE P. CULATES 


See PARTICLES 
RADIOACTIVE TRACER LOGGING/EQUIPMENT 
——— ive tracer profiling system and apparatus (Patent), 2 


DISPOSAL/GEOLOGIC DEPOSITS 
ational Waste Terminal Sto: Program inf 
7-8, 1976 (Slides only, no text), 2 :34164 COWL 


JULY 31, 1977 


National Waste Terminal Storage Program information —, 
meet on 7-8, 1976 (Slides only, no text), 2 :34165 (Y/O 
RADIOACTIVE WASTE DISPOSAL/MARINE DISPOSAL 
Behavior of candidate canister materials in deep ocean 
environments, 2 :34158 (SAND-76-9137) 
RADIOACTIVE WASTE DISPOSAL/REGULATIONS 
NRC Task Force report on review of the federal/state program 
for low-level radioactive waste burial 
grounds, 2 :34148 (NUREG-0217) 

RADIOACTIVE WASTE DISPOSAL/SITE SELECTION 
Mineralogy, petrology and bromine geochemistry of selected 
samples of the Salado Salt, Lea onl Eddy Counties, New 
Mexico: a potential horizon for the of radioactive 

waste, 2 :34150 ty 

Possible salt mine sites for radioactive ye 
northeastern states, 2 :34151 (ORNL/Sub/37 3-1) 

Possible salt — and brined cavity sites for a waste 
disposal in the northeastern sou peninsula of Michigan 
(Seven possible sites are the basis of listed 


considered on 
criteria), 2 :34156 
STE DISPOSAL/UND) 


of radioactive wastes - the Canadian 
2 :34146 (AECL-5392) 
ive wastes prompts national concern, 2 


NRC Task Force on review of the federal/state 
dw 2 :34148 (NUREG-0217) 
itory for radioactive waste: the evidence from 


Nuclear waste management and 
report, July- 1976, 2: "34125 owas 


RADIOACTIVE WASTE FACILITIES/EVAPORATION 
Operational experience with waste management facilities at the 
GfK, 2 :34129 
RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE STORAGE 
Fusion reactor radioactive waste management (Non-tritium), 2 
(CONF. 760935-P8) 
uclear waste manag} 
report, July-Septowber, | 1976, 2 :34125 (B 2179) 


RADIOACTIVE WASTE MANAGEMENT/ 
BIBLIOGRAPHIES 
Bibliography of PNL publications in management of radioactive 
wastes, subject-indexed (alphabetically) and listed 
y (latest issues first), 2 :34126 (BNWL-2201) 
WASTE MANAGEMENT/GOVERNMENT 


Management of commercial radi nuclear wastes. A status 
report, 2 :34127 (PB-253575) 
RADIOACTIVE WASTE MANAGEMENT/RESEARCH 


RAMS 
Waste dev Technical progress 
January- h 1976 (Colcination sadiciodine 
- e), 2 :34133 (ICP-1098) 
RADIOA' WASTE PR 


See also IODOX PROCESS 
Volume reduction of spent radioactive ion exchange resin 
(Patent), 2 :34144 
RADIOACTIVE WASTE PROCESSING/FLOCCULATI 
Polyelectrolytes for use as coagulation aids at the X-616 tise 
effluent control facility, 2 :34084 (GAT-T-2415) 
RADIOACTIVE WASTE PROCESSING. 
COMBUSTION 


Status report on the fluidized bed incineration system for U.S. 
Administration transuranic 


Energy Research and Dev t 
waste, January-June 1976, 2 :34137 (RFP-2540) 
RADIOACTIVE WASTE PROCESSING/GASEOUS WASTES 
Apparatus for — oxygen and ot (Patent; for 
radioactive waste gas from nuclear its), 2 :34143 
RADIOACTIVE WASTE PROCESS: G/ION EXCHANGE 
Ion exchange decontamination of alkaline solutions of nuclear 
waste, 2 :34131 (DP-MS-76-69) 
RADIOACTIVE WASTE PROCESSING/LIQUID WASTES 


concept of a vi 
highly active 141 
Tritium waste control Progress report: July September 
1976 (Tritiated li waste decontamination; tritium 
package), 2 :34136 (MLM-2399) 


RADIOISOTOPE HEAT SOURCES/RESEARCH 


WASTE PROCESSING/SOLIDIFICATION 
in nuclear waste processing at Battelle 
Northwest (In-Can Melter vitrification; interim canister storage 
in water), 2 :34130 (BNWL-SA-6002) 
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Process of preparing substantially organic waste 
radioactive or ~- substances for safe, non- 
transportation, permanent storage (PA 

Technical concept of a vitrification out 
for liquid wastes, 2 ming Go 

ment development. Technical progress report, 
1976 (Calcination;radioiodine adsorption;noble 
e), 2 :34133 (ICP-1098) 
RADIOA E WASTE PROCESSING/SOLVENT 

EXTRACTION 

Removal of long-lived actinides from Purex type HAW raffinates. 
by solvent extraction: preliminary results on the use of the neo- 
acid (HX-70) extractant, 2 :34132 


RADIOACTIVE WASTE PROCESSING/STANDARDS _ . 


RADIOACTIVE WASTE STORAGE/ACCIDENTS 
Containment of transuranic contamination at the early waste 
retrieval project, 2 :34160 (TREE-1061) 
RADIOACTIVE WASTE STORAGE/CORROSION 
Corrosion experience in nuclear waste processing at Battelle _ 
Northwest (In-Can Melter vitrification; interim canister storage 
in water), 2 :34130 (BNWL-SA-6002) 
Nuclear waste management and transportation 
report, July-September, 1976, 2 34125 (BNW wea) 
RADIOACTIVE ASTE STORAGE/GEOLOGY 
Preliminary a of Precambrian Shield rocks for 
waste ry, 2 :34162 (Y/OWI/SUB-4367/2) 
RADIOA VE" WASTE STORAGE/SALT DEPOSITS 
Mineral sources of water in evaporite sequences (salado salt and 
adjacent beds at the proposed waste disposal facility near 
Carlsbad in Lea and Eddy Counties, New Mexico). 2 34149 
(ORNL/Sub/3670-3) 
Permian Basin as a radioactive waste repository, 2 :34163 (Y/ 
OWI/SUB-4495-1) 
Selection and evaluation of thermal criteria for a g 
isolation facility in salt, 2 :34161 (Y/OWL/SUB 16/0820) 
RADIOACTIVE WASTE STORAGE/UNDERGROUND 
regional study of the present and possible future oil 
and gas development in the areas of thick rock salt and shale 
deposits of Michigan, Ohio, Pennsylvania, and western New 
York as of December 1975, 2 "35418 
RADIOACTIVE WASTE STORAGE/UNDERGROUND 
Earl al. In July 1, 
ly waste retrieval. Interim report, July 
1976 (Transuranic solid waste), 2 :34159 (TREE-1 
RADIOACTIVE WASTES 
See also OFF-GAS SYSTEMS 
RADIOACTIVE EFFLUENTS 
RADIOACTIVE WASTES/HEAT TRANSFER 
Heat transfer analysis of the waste-container sleeve/salt 
configuration, 2 :34155 (ORNL/Sub/4269-7) 
RADIOACTIVE WASTES/RADIATION MONITORING 
Determination of the Ci content of _— radioactive waste 
using measured dose rates, 2 :34172 
Measurements of radon daughter concentrations in structures built 
on or near uranium mine tailings, 2 :34171 yon 761071-1) 
RADIOACTIVE WASTES/RADIOMETRIC ANALYSIS 
Assay of plutonium in process wastes from fuel fabrication plants, 
2 :34178 (KFK-2321 
RADIOACTIVE WASTES/UNDERGROUND DISPOSAL 
Preliminary evaluation of the potential for — release from 
burial grounds at Los Alamos Scientific ratory, 2 :36186 
MS) 
RADIOACTIVE WASTES/WASTE TRANSPORTATION 
ATMX-600 rail car safety analysis report for packaging (SARP), 2 
34119 (RFP-2244(Rev. 1)) 
RADIOAPPLICATORS 
See RADIATION SOURCES 
RADIOCARBON DATING 
See CARBON 14 
RADIODIAGNOSIS (RADIONUCLIDES) 
See NUCLEAR MEDICINE 
RADIOGRAPHS 
See IMAGES 
RADIOISOTOPE HEAT SOURCES/RESEARCH PROGRAMS 
Heat source component development p a. Quarterly report, 
October-December 1976, 2 os (BMI-X-676) ; 
Savannah River Laboratory monthly report: ***Pu fuel form. 
processes, 2 :34198 (DPST-77-128-2) 


185S 
DISPOSAL 
Geological disposal 
development 
Land disposal of r 
Report on the system study ‘Radioactive wastes in the FRG’, 2 
Development of a continuous process for the treatment of organic 
wastes from ing nts, 2 :34139 


Savannah River Laboratory monthly report: 7°*Pu fuel form 
processes, 2 :34197 (DPST-77-128-1) 
RADIOISOTOPE SCANNERS/DESIGN 
Scintillation scanner (Patent), 2 :36036 
Three-dimensional rectilinear scanner (Patent), 2 :36026 
Transverse section radionuclide scanning system (Patent), 2 :36025 
RADIOISOTOPES/DISTRIBUTION 
Distribution of transuranic nuclides in soils: a review (Pu and U 
i ), 2 :36187 (LA-UR-77-385) 
RADIOISOTOPES/ENVIRONMENTAL TRANSPORT 
Preliminary evaluation of the potential for plutonium release from 
burial eas) at Los Alamos Scientific Casecdions. 2 :36186 
RADIOISOTOPES/ION BEAMS 
Method for the acceleration of radioactive nuclei, 2 :35992 
RADIOISOTOPES/RADIOMETRIC ANALYSIS 
Mechanical design and environmental testing of a computing 
gamma spectrometer (Portable spectrometer for identifying 
radioactive materials), 2 :36042 (UCID-17398) 
RADIOISOTOPES/ROOT ABSORPTION 
Preliminary evaluation of the potential for plutonium release from 
a at Los Alamos Scientific tory, 2 :36186 
(LA-6694-MS) 
RADIOISOTOPES/SCINTILLATION COUNTING 
System and method of liquid scintillation counting (Patent; sample 
combustion method), 2 :36040 
RADIOISOTOPES/TRADE 
List of ERDA radioisotope customers wi Somer 
radioisotope shipments, FY 1976, 2 :34193 (B 2147) 
RADIOLOGICAL PERSONNEL/EDUCATION 
Development of a self-assessment continuing education program 
for all medical rr. nee x-ray machine operators. Final report, 
2 :36264 — 
RADIONUCLI 
See RADIOISOTOPES 
iminary investigation o ‘a-pyrophosp! as a poten 
scanning agent Cfoxicity testing in olen and rabbits), 2 :36267 
(BNL-22310) 
RADIOSENSITIZERS/SYNERGISM 
Synergistic chemical radiosensitization of hypoxic mammalian 
cells, 2 :36306 
RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY/LINEAR ACCELERATORS 
The use of electron linear accelerators in medical radiation 
therapy: physical characteristics, 2 :36314 (PB-253605) 
RADIOTHERAPY/SIDE EFFECTS 
Long-term effects of an intracavitary treatment with californium- 
252 on normal tissue (Swine, 7”°Ra), 2 :36326 (BNWL-SA-5806) 
RADIUM/RADIATION MONITORING 
Method and apparatus for indicating the radioactive decay 
products of radium in an environment (Patent), 2 :36027 
RADON/RADIATION MONITORING 
Cellulose acetobutyrate films and beryllium oxide discs for low- 
level radiation monitoring, 2 :36023 (ORNL/MIT-239) 
Method and apparatus for indicating the radioactive decay 
products of radium in an environment (Patent), 2 :36027 
RADON 222/RADIATION MONITORING 
222Rn flux measurement with a charcoal canister, 2 :34173 
RAILWAYS/PLANNING 
Energy and transportation policy (Rapid rail in Baltimore, Kansas 
City, and Phoenix), 2 :35461 
RANKINE CYCLE POWER SYSTEMS/DESIGN 
Coal-fired alkali metal power system design study. Technical 
progress report, October 1, 1976-December 31, ‘1976, 2 :35502 
(ORNL/TM-5800) 
RANKINE CYCLE POWER SYSTEMS/ECONOMICS 
Energy Conversion Alternatives Study (ECAS), Westi 
Phase 1. Vol. I; introduction and summary and g 
assumptions. Final rt, 2 :34496 (N- 7623692) 
RANKINE CYCLE PO SYSTEMS/ENERGY 
CONSERVATION 
Tine) Industrial processes technology, 2 :35374 (CONF- 
RANKINE CYCLE POWER SYSTEMS/MATERIALS 
Energy Conversion Alterna*ives Study Westinghouse 
Phase 1. Vol. II: materials consideration. Final report, 2 :34472 
(N-76-23693) 
RANKINE CYCLE POWER SYSTEMS/SOLAR-ASSISTED 
POWER SYSTEMS 
Solar-assisted power systems, 2 :34342 
RAPID TRANSIT SYSTEMS/RESEARCH PROGRAMS 
Personal rapid transit research conducted at the Aerospace 
Corporation, 2 :35607 (PB-256846) 
RARE EARTH NUCLEI/CHARGE DISTRIBUTION 
Density-d it Hartree-Fock a of nuclei in the rare 
earth nickel regions (Mean field approximation), 2 :36597 
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RARE EARTH NUCLEI/ELECTRON REACTIONS 
Density-dependent Hartree-Fock description of nuclei in the rare 
earth and nickel regions (Mean field approximation), 2 :36597 
RARE EARTHS 
See also YTTERBIUM 
RARE EARTHS/ATOM-ATOM COLLISIONS 
Penning ionization by nonmetastable atoms, 2 :36457 
RATS/BIOLOGICAL RADIATION EFFECTS 
Chronic irradiation and brain development. Progress report, 
February 15, 1976-February 15, 1977 (HOH ingestion by 


natal 2 fee GUCLA-34P230X1) 
Immunization with = onl the growth of a rat Moloney 

sarcoma, 2 :36293 

RDF 
See REFUSE DERIVED FUELS 
CTIVITY/MEASURING METHODS 

Generalized source-multiplication method for 

reactivity and a source-multiplication reactivity, 2 


DESIGN BASIS ACCIDENTS 
EXCURSIONS 
FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
LOSS OF FLOW 
MELTDOWN 
REACTOR CORE DISRUPTION 
Accidents with nuclear power plants, ch. 11, 2 :35167 (INIS-mf- 


3344) 
REACTOR ACCIDENTS/AFTER-HEAT 
Heating-up of primary components, fission product release and 
environmental polation as a consequence of a hypothetical 
accident in a hi wer HTR, 2 :35273 
REACTOR ACCI EI S/AFTER-HEAT REMOVAL 
Air cooler for afterheat removal in reactors by the example of the 
HTR reactor, 2 :35278 
REACTOR ACCIDENTS/CHEMICAL EXPLOSIONS 
= and seismic wave propagation due to gas explosions, 


2:3 
REACTOR ACCIDENTS/COMPUTER CALCULATIONS 
ALMOD - a one-dimensional plant model for the calculation of 
tion critique of information pertaining to potential 
pot _— at a large LMFBR. Final report, 2 :35208 (PB- 
REACTOR ACCIDENTS/MATHEMATICAL MODELS 
Spatially continous approach to the description of incoherencies in 
fast reactor accident analysis, 2 :35150 ( 2515-6) 
REACTOR ACCIDENTS/P CODES 
Spatially continuous approach to the description of inco! 
in fast reactor accident analysis, 2 :35209 (PNE-76-114) 
REACTOR ACCIDENTS/RADIATION HAZARDS 
Heating-up of primary components, fission product release and 
environmental pollution as a consequence of a hypothetical 
accident in a high-power HTR, 2 :35273 
REACTOR CELLS/NEUTRON TRANSPORT 
ALGOL geometrical module for reactor and reactor cell 
calculations in the R-Z geometry with the Monte Carlo method, 
2 :34883 (FEI-627) 
REACTOR CHANNELS 
(Passage through the reactor.) 
See also FUEL CHANNELS 
REACTOR CHANNELS/FLOW MODELS 
~— i 7 two-phase flow through channels with narrow spaces, 
REACTOR CHANNELS/PRESSURE DROP 
ee - two-phase flow through channels with narrow spaces, 
REACTOR CHARGING MACHINES/GRABS 
Grab for rod-sha of a nuclear reactor (Patent), 
REACTOR CHARGING MACHINES/SHOCK 
Mechanical shock absorber (Patent;_LMFBR), 2 “ern 
REACTOR COMPONENTS 
See also BREEDING BLANKETS 
CONTROL ELEMENTS 
CONTROL ROD DRIVES 
CORE CATCHERS 
FUEL ELEMENTS 
REACTOR CHANNELS 
REACTOR CHARGING MACHINES 
REACTOR COOLING SYSTEMS 
REACTOR CORES 
Westinghouse Reference Anal TRESAR, 


License application, 
414) volume 1, 2 : 31 (DOCKET.SIN. 
CTOR COMPONENTS/CLEANING 


Sodium engineering and 
April-June, 1976 (LMFBR), (HED (HEDL 7636) 


RADIOISOTOPE SCANNERS/DESIGN 186S 
1321) 
REACTOR ACCIDENTS 

| 
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July-September 1976 (LMFBR), 2 :34750 (HEDL-TME. 76. 
REACTOR COMPONE /FABRICATION 
Manufacture of components for Canadian reactor programs 
(CANDU), 2 :34726 (CONF-750699-P6) 
in welding reactor components (Netherlands), 2 


REACT OR COMPONENTS/FAILURE MODE ANALYSIS 
REACTOR 
of tests regard to failure detection 
ure size determination and permissible failure sizes in 
ents of p coolant circuits, 2 :35029 
REACT R COMPONE /IN-SERVICE INSPECTION 
oe and evaluation of measured data during initial and in- 
service ins; ms of reactor com ts, 2 :35032 
londestructive testing dev program. 
report for period ending December 31, 1976 a 2 :34758 
(ORNL-5253) 
REACTOR COMPONENTS/QUALITY CONTRO) 
Recording and evaluation of measured data during inital 


service "spection 0 of reactor components, 2 
REACTOR NTS/RELIABILITY 
Structural and oo design decision methodology for nuclear 
power plants, 2 :35235 
REACTOR COMPONENTS/STANDARDS 
Single failure criteria for PWR fluid systems, 2 :34847 
REA COMPONENTS/STRESS ANALYSIS 
CEASEMT system (Calculation and Analysis of Structures in 
Mechanics and Thermics). Program PA’ . Directions for 
use - March 1976, 2 :34931 pce 
tion of structural caused by extreme dynamic 
loads, 2 :34996 (INIS-mf-3387) 
REACTOR COMPONENTS/STRESSES 
Internal-stress measurements in platings, 2 :35030 
Response of structures under random cond 2 :35007 
REACTOR COMPONENTS/THERMAL 
Hot-gas insulation of Kohlestein. Description and —- ~ 
measurements, 2 :34669 
REACTOR COMPONENTS/WELDED JOINTS 
ss — in welding reactor components (Netherlands), 2 


REACTOR COMPONENTS/X-RAY RADIOGRAPHY 
eactor-componen computerized tomography. 
Final rt, 2 35008 
REACTOR CONTRO 
See CONTROL ELEMENTS 
REACTOR CONTROL SYSTEMS 
(The processes and operations ensuring the control and safe running of 
a nuclear a, 
Development of a scram system for Fn ‘yble-bed reactors, 2 :35091 
Monitoring room as an interface of machine system 
(MMS) in nuclear power stations, 2 35084 
Reactor trip on turbine trip inhibit vr for nuclear 
power generating Sm Patent), 2 :3 
wt OR CONTROL SY: S/ANALOG-TO-DIGITAL 


INVERTERS 
digital representation (Patent;PWR), 2 :3507 
REAC TOR INNTROL SYSTEMS/PERFORMANCE TESTING 
ron — of control installations for nuclear power 
ts by of a process simulator, 2 :35088 
REACTOR ‘CONTROL SYSTEMS/SIMULATION 
Functional inspection of control installations for nuclear power 
plants by means simulator, 2 :35088 
REACTOR RY 
See REACTOR KINETICS 
REACTOR COOLING SY: 
See also DIRECT CYCLE COOLING SYSTEMS 
PRIMARY COOLANT CIRCUITS 
RHR SYSTEMS 
SECONDARY COOLANT CIRCUITS 
t of a HTR reactor for process heat 
er for steam coal, 2 :34675 


loss characteristics of 
REACTOR COOLING SYSTEMS MAGNETIC 
Main coolant pumps for a hea’ :34733 


REACTOR COOLING SY: S/FLUID 
Study of pressure fluctuations in fluid circuits. -_ sources 


generated by flow singularities theory - formulae and 
abaci), 2 "34930 CEA-N-1925 
REACTOR COOLING SY 


S/MATHEMATICAL MODELS 

po model for boiling water reactors, 2 :34564 (INIS-mf- 

COOLING SYSTEMS/NONDESTRUCTIVE 
TESTING | 


REACTOR INSTRUMENTATION/MECHANICAL 


REACTOR COOLING SYSTEMS/PRESSURE GRADIENTS 
Calculation of aerodynamic parmes variations in the hot-gas 


system of HTR reactors, 
REACTOR COOLING SYSTEMS/ RELIABILITY 
Influence of some heat engineering factors on the reliability of 
reactor 2 :35020 
of com; 


ponents ressure, 2 :35033 

REA R COOLING S/THERMAL INSULATION 

2 :34644 

w oscillations in fixed-pressure-drop flow-boiling systems with 
random excitation (BWR), 2 :34582 ’ 

REACTOR COOLING SYSTEMS/WATER CHEMISTRY 

in light water reactor coolants, 2 :34567 


(KFK: 
REACTOR COME 
‘ast Reactor Safety Researc erly - 
er 1976 (LMFBR excursions, meltdown debris hed and 
= pee and fuel motion detection), 2 :35215 (SAND-76- 
REACTOR CORE DISRUPTION/FUEL-COOLANT 
INTERACTIONS 
Application of taneous nucleation to tin 
interactions (LMFBR), 2 :35157 (COO-2781- 11TR) 
Mixing requirements for the limiting fuel-coolant interactions in 
iquid metal fast breeder reactors, 2 :35154 (COO-2781-8TR) 
REA IR CORE DISRUPTION/HEAT TRANSFER 
heat transfer model for the gas-liquid heat transfer 
‘ects observed in the Stanford Research Institute scaled tests 
(LMFBR), 2 :35155 (COO-2781-9TR) 
REACTOR CORE DISRUPTION/VAPOR CONDENSATION 
Effect of noncondensibles on the rate of sodium vapor 
condensation from a single-rising HCDA bubble (L2 (LMFBR), 2 
335161 (HEDL-ANL/RAS-72-19) 
REACTOR CORES/CRITICAL FLOW 
Calculation of critical flows by finite difference methods, 2 :34914 
REACTOR CORES/DESIGN 
Core design for Pu-fuelled BWR and PWR reactors, 2 :34592 
REACTOR CORES/MELTDOWN 
Entrapment experiments with a carbon-enriched iron melt and 
water, 2 :35251 
iments on determination and limitation of fission and 
activation — release during core meltdown, 2 :35183 
(KFK-2262) 
Model to describe the interaction between a core melt and 
concrete, 2 :35284 
ies of corium melts, 2 :35187 (KFK-2262) 
REA IR CORES/MOCKUP 
codes study of the neutronics of the first gas cooled fast 
reactor benchmark assembly (GCFR phase I assembly), 2 :34736 


absorbers, 2 : 
REACTOR CORES/OPTIMIZATION 
— of grids for Pu-fuelled PWR and BWR reactors, 2 


REACTOR CORES/POWER DISTRIBUTION 
Modern methods to calculate the stationary and ti 
power distribution in light-water reactors, 2 :34925 
REACTOR CORES/S 
Research and development on aseismatic problems of HTGR 
core, 2 :35236 
table testing of a HTGR reactor core, comparison with 
the results obtained oo nonlinear mathematical model, 2 
:35145 (CEA-CONF-34 
REACTOR CORES/ SUPPORTS 
Studies of mechanical properties and irradiation 
nucleation of HTGR graphites. Progress report, F 
1976-Jan' 31, 1977, 2 :35720 (COO-2712-2) 
REACTOR CORES/TEMPERATURE MONITO 
Thermal mar, CORES/UL control (Patent; PWR), 2 :35080 
REACTOR TRASONIC TESTING 
of a liquid aon cooled reactor (Patent), 2 :34788 
REA ELEMENTS 


R 
See FUEL ELEMENTS 
Method fi determining reeling transient cycles 
‘or 
uilibrium fertile 2 :34785 
REA R FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION 
= tt work on the instrumentation of HTR type reactors, 


State of development of devices for the monitoring of 
im in sodium syotems (LMEBR R), 2 :34802 
REA R INSTR ‘ATION/MECHANICAL 
VIBRATIONS 
Vibration monitoring system for PWR reactors, 2 :34625 


187S 
(ANL-76-36) 
REACTOR CORES/NEUTRON FLUX 

) Flux distortion in three-dimensional reactors due to plane 


REACTOR INSTRUMENTATION/PERFORMANCE 


REACTOR INSTRUMENTATION/PERFORMANCE 

LMFBR instrumentation and control program planning meeting, 2 

34743 (ERDA-76/158) 
REACTOR INTERNALS/DYNAMIC LOADS 

Planning, precalculation and interpretation of the HDR- 
blowdown tests for dynamic loading of LWR pressure vessel 
internals, 2 :35192 (KFK-2262) 

Progress in development and verification of computer codes for 
stress and strain analysis of LWR pressure vessel internals the 
fluid structural interaction for the problem of loss of coolant 
accidents, 2 :35193 (KFK-2262) 

REACTOR INTERNALS/MECHANICAL VIBRATIONS 

Process for measuring low-amplitude vibrations of a flat 
submerged surface (Patent; LMFBR), 2 :34778 

REACTOR INTERNALS/WELDED JOINTS 

ae nuclear reactor internals of austenitic stainless steels, 2 

:35021 


REACTOR KINETICS 
Results of 3D transient calculations as compared to experiments 
(PWR and BWR), 2 :34923 
REACTOR KINETICS/ALGORITHMS 
MD for the optimization of nuclear systems, 2 :34885 (IA- 
REACTOR KINETICS/CRITICALITY 
—— of reactor subcriticality in case of nonlinear reacti 
dence on the attenuation decrement, 2 :34882 (FELS2 
REAC ‘OR KINETICS/DATA COMPILATION 
= code to create production library of nuclear data for 
design calculations (PWR), 2 :34602 (BAW-10114A) 
REA R KINETICS/DIRICHLET PROBLEM 
Flux magnifier problem as an inner {RLO METHOD’ 2 :34920 
REACTOR KINETICS/MONTE CARLO OD 
Monte Carlo simulation using the meter system with app 
related to LWBR (LWBR development program), rer 
. (WAPD-TM-1288) 
REACTOR KINETICS/NEUTRON IMPORTANCE FUNCTION 
Neutron importance function in heterogeneous reactors, 2 :34908 
REACTOR KINETICS/NEUTRON TRANSPORT THEORY 
Complex eigenvalues of the monoenergetic neutron transport 
equation with anisotropic scattering, 2 :34906 
Interpolation method for calculation of continuous response 
matrix solutions, 2 :34922 


Use heal order perturbation theory in reactor physics, 2 


REACTOR KINETICS/NUCLEAR DATA COLLECTIONS 
Nuclear data for nuclear reactors. The present situation and 
prospection about the use of nuclear data, 2 :34905 
REACTOR KINETICS/PERTURBATION THEORY 
— size perturbation theory in nuclear reactor physics, 2 


a in tion theory, 2 :34899 
REACT R ics /PILE REPLACEMENT TECHNIQUES 
lew experimental method of estimating physics parameters in 
large fast reactors (LMFBR), 2 :34784 
REACTOR KINETICS/POWER DENSITY 
Comparison of 3D power density distributions from FLAME3, 
PDQ07 and experimental data, 2 :34919 
REACTOR KINETICS/RESEARCH PROGRAMS 
Cooperative nuclear data and methods va. Second 
annual progress report, fiscal year 1976 (LMFBR), 2 :34746 
(GEAP-14073-2) 
Physics evaluations and applications. Quarter 
October 31, 1976 2 :34 WARD. 
REACTOR KINETICS/THREE-DIMENSIONAL 
CALCULATIONS 
Babcock and Wilcox version of PDQO7: user’s manual (PWR), 2 
:34603 (BAW-10117A) 
REACTOR KINETICS/TWO-DIMENSIONAL 
CALCULATIONS 
Interpretation of reactor calculations by use of a ao. 2 :34913 
REACTOR KINETICS/VARIATIONAL METH 
Optimizing processes for nuclear reactors, 2 34912 
REACTOR KINETICS/XENON OSCILLATIONS 
Number of energy groups and their influence on xenon dynamic 
calculations, 2 :34918 
gram or solving the —- i in 
a 30° wedge shaped region, 2 :34916 
REACTOR LATTICE PARAMETERS/ALGORITHMS 
Calculation of lattice parameters for natural uranium rod clusters 
in heavy water-im = method for material buckling, 2 :34898 
REACTOR LATTICE PARAMETERS/CAPTURE 
Fission-product oh ne cross sections for a fast reactor, 2 :34801 
REACTOR LA PARAMETERS/NEUTRON 
REACTIONS 
Fission-product caj cross sections for a fast reactor, 2 :34801 
REACTOR LATTICE PITCH 
See REACTOR LATTICE PARAMETERS 
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REACTOR LATTICES/NEUTRON FLUX 


Flux problem as an inner Dirichlet problem, 2 :34920 
II - a programme for multi-group source-sink 
calculations in pressure tube reactor lattices, 2 :34716 (AEEW- 


R-904) 
REACTOR LATTICES/NEUTRON TRANSPORT THEORY 
Solution of the neutron transport equation and the nucleus of the 
integral equation of fission neutron sources for a one- 
dimensional multi-region cylindrical reactor in the m-group P1- 
ximation, 2 :34893 (NIIAR-P-245) 
REA' R LATTICES/RADIATION 
Neutron and anisotropic diffusion in partially-voided 
2 :3490. 


REACTOR LATTICES/REACTOR KINETICS EQUATIONS 


Pro, TIP for solving the 2D multigroup di equation in 
a 30° wedge region, 2 :34916 
REACTOR LICENSING 
Announcement amending the announcement the 


concerning 
formation of the 'Kerntechnische Ausschuss’ (committee on 
nuclear engineering), 2 :34845 
Licensing procedure for nuclear poner plants in the Federal 
Republic of Germany, 2 
ig procedure for the construction and of nuclear 
oo} within the EEC member states, 2 :34832 (EUR- 


~ er Docket Information, 2 :34835 (NUREG/PRDI- 
Docket Information, 2 :34836 (NUREG/PRDI- 
ro Reactor Docket Information, 2 :34837 (NUREG/PRDI- 


/3) 
REACTOR LICENSING/LEGAL ASPECTS 
— Regulatory Commission issuances, 2 :34834 (NRCI-76/ 


11) 
REACTOR MATERIALS 

(See also specific materials.) 

See also NUCLEAR FUELS 
REACTOR MATERIALS/CREEP 
Stochastic approach to anelastic 2 :35657 (RRC-9) 
REACTOR MATERIALS, CAL TESTS 
Inelastic behavior and strain tolerances of SS 304 and 316 
Por cry for LMFBR and FFTF, 2 :34763 (WARD-HT- 
COmponent and systems development program. ee! 
report for the period ending December 31, 1976 
GR), 2 :34636 (GA-A-14244) 

HTGR fuels and core development program. ly progress 
report for the period ending November 30, 1976 (Graphite and 
fuel irradiations; fission product release), 2 :34635 (GA-A-14180) 

Sodium Technology Program: friction, wear, and self- 

Quarterly pro; report for the period ending July 31, 1976 
(LMFBR), 2 :34764 (WARD-NA-3045-38) 
REACTOR MATERIALS/SPECIFICATIONS 
oa are for advanced high-temperature reactor systems, 
REACTOR NOISE 
Recent trends in reactor noise analysis, 2 :34910 
REACTOR NOISE/FLUCTUATIONS 
Irreversible circulation of fluctuation in reactor noise, 2 :34909 
REACTOR NOISE/MATHEMATICAL MODELS 


REACTOR OPERATION 
water system of nuclear power ts 
-3239) 
Operating ex; nuclear power stations in member 
pony ood analysis report 1974, 2 :34548 
Working results. Definitions and statistics, thermal power stations, 
2 34944 (INIS-mf-3368) 
REACTOR OPERATION/STANDARDS 
Criteria for safety-related tor actions, 2 :34849 
Devel f shutdown for pebble 
velopment of an emergency shu system bed 
reactors. Status 2 :35182 (Juel-1340) 
ION SYSTEMS/FAULT TREE 


evaluation of the reli characteristics of engineered 


2 :35217 (SRD-R-5 
eh R PROTECTION SY S/ON-LINE CONTROL 
design using micro-computers, 2 :35149 


188S 
ANALYSIS 
SYSTEMS/RELIABILITY 
usions drawn from reliability analyses of reactor 
protection systems, 2 :35031 
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(Theoretical and experimental 
and designs under various real or h 
also DECISION TREE ANALYS. 
FAULT TREE ANALYSIS 
Accident under the assumption of hypothetical LWR 
t ysis tion of a 
on with the Rasmussen report, 2 


Entrapment experiments with a carbon-enriched iron melt and 
water, 2 :35251 

Experimental results of the non-nuclear LOFT tests, 2 :35255 

Experimental studies on jet force and jet force distribution in case 
=“ i in a primary coolant circuit (PWR and BWR), 2 

Filter concept for accidents in nuclear power plants. State of 
development, 2 :35264 

How safe are nuclear power plants, 2 an 

Influence of underground construction on the safety of nuclear 
power stations, 2 :35254 

Interaction between corium (core melt) and concrete with various 
additions, 2 :35259 

Model to describe the interaction between a core melt and 


calculation of the shock waves 


case of fast turbine shutdown, 2 :35262 
Progress in the safety analysis of serious hypothetical accidents in 
sodium-cooled fast reactors, 2 :35281 
Reaction behaviour of LWR core melts with fission products and 
concrete, 2 :35270 
Safety specifications for the design against shock waves due to 
tion o' rupture opening process in test 
facility and possibilities of simulation in the DAPSY computer 
programme, 2 :35256 
Simultaneous calculation of water levels and cladding tube 
temperatures in the refilling and flooding phase of emergency 
core cooling in a PWR reactor, 2 :35285 
et f. Bechert put to the Federal 
ystem behaviour models for ypothetical accident 
yore in HTR reactors, 2 : 3328 
REA R SAFETY/GOVERNMENT POLICIES 


35361 
Yellin’s review of the Nuclear Commission's Reactor 
Safety Study: comment, 2 :35 
REACTOR SAFETY/MATHEMATICAL MODELS 
wee and verification of fast reactor safety analysis 
"55151 rt, October 1, 1976-December 
reliability for reactor safety, 2 :35172 


Safety philosophy and concepts for large li metal breeder 
reactor power plants, 2 :35170 (INIS-mf- a7) 
REACTOR SA /RESEARCH PROGRAMS 
Quarterly report, July- 


Fast Reactor Safety Research Program. 
September 1976 (LMFBR excursions, meltdown debris bed and 

1 behavior, and fuel motion detection), 2 :35215 (SAND-76- 
reactor studies for the 


October 1, 1976-December 1976 2 :35203 335203 (ORNL 
NUREG/TM-96) 


List of reports on reactor safety research. Period covered: Ist July 
until 30th September 1976, 2 :35180 (IRS-F-32) 

Monthly hi; its for Office of Nuclear Regulatory Research 
Programs at Ridge National Laboratory, February 1977, 2 
:35205 (ORN /TM-105) 

Programs at National Laboratory, January 

L/NUREG/TM.98) 


/REVIEWS 
Commission’s Reactor Safety Study: reply, 2 


361 
Yellin’s review of the Nuclear Commission's Reactor 


Safety Study: comment, 2 :35 


RECYCLING (FUEL) 


Ai bie safe :35169 (INIS-mf-3387) 
in reactor 2 :351 
REA R SAFETY/TEST F. 

Recording and evaluation by amine technique of the 
dynamic behavior of reactor pressure vessel internals in the 
HBR biowdow steam reactor (HDR) within the framework of 

R-blowdown tests, 2 :35185 (KFK-2262) 
AFETY EXPERIMENTS 


measurements test device 
with variable wall capacity, 2 "35261 ‘pene 3 
REACTOR SITES 
Westinghouse Reference Safety Anal oo RESAR-414. 
License application, preliminary safety anal 
414) volume 1, 2 34831 (DOCKET-STN- 305721 
REACTOR SITES/SOCIO-ECONOMIC FACTORS 
Fiscal im associated 
study, 2 :35101 (ORNL/ 
REACTOR SITING 
See SITE SELECTION 
REACTOR TECHNOLOGY/COMPUTERS 
ed technology, program interchange, and standards, 2 
REACTOR VESSELS 
Insulating system, particularly to insulate the upper area of the 
annular space separating the main and safety of 
neutron reactor (Patent), 2 :34770 


a paired case 


ystem thermal ion of a reactor vessel 
(Patent;_LMFBR), 2 :34774 


REACTOR VESSELS/CLOSURES 
System for insulating horizontal closure surfaces for liquid metal 
cooled nuclear reactors (Patent), 2 :34772 
REACTOR VESSELS/DEFORMA fION 
— pressure buckling of very thin sy shells. A 
of experiment and theory, 2 :34752 (INIS-mf-3386) 
REACT R VESSELS/NOZZLES 
Theoretical and experimental analysis of a sodium cooled nuclear 
:34753 (INIS-mf- 
REACTORS 
See also BREEDER REACTORS 
GAS COOLED REACTORS 
HEAVY WATER MODERATED REACTORS 
LIQUID METAL COOLED REACTORS 
POWER REACTORS 
STEAM COOLED REACTORS 
THERMAL REACTORS 
WATER — REACTORS 


Fission product residual power after thermal fission of ***U. 
Comparison between calculations and measurements on MTR 
fuel elements, 2 :34927 
REACTORS/CRITICALITY 
Response of a critical reactor to inherent reactivity noise input, 2 
:34917 
REACTORS/FAILURES 
Neier Regulatory Commission’s Reactor Safety Study: reply, 2 
35361 
REACTORS/FLUCTUATIONS 
= of a critical reactor to inherent reactivity noise input, 2 
734917 
STRUCTURES 
of structures under random loading conditions, 2 :35007 
REA RS/SITE SELECTION 
Necleer Regulatory Commission's Reactor Safety Study: reply, 2 
: 1 


/FEASIBILITY STUDIES 
Su ucting rectifier development. Final report, 2 :34512 
B-257533) 
IELAYED RADIATION EFFECTS 
Long-term effects of an intracavitary treatment with 
normal tissue (Swine, ?**Ra), 2 :36326 (NWLSA. 5806) 


(FUEL) 
See FUEL CYCLE 
RECYCLING 
Proceedings of the fifth Pennsylvania environmental conference: 
—_ , economy, and the environment (Task Force Reports), 2 
:35 


RECYCLING/ECONOMICS 
Public policies toward the use of materials, 2 :35385 
RECYCLING/GOVERNMENT POLICIES 
Public policies toward the use of scrap materials, 2 :35385 
RECYCLING (FUEL) 
See REPROCESSING 
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REACTOR SAFETY 
tor 
See also ECCS 
OD - a one-dimensional plant model for the calc oO REACTOR SAFETY EXPERIMENTS/FUEL ELEMENT 
accidents in PWR reactors, 2 :35250 CLUSTERS 
Behaviour of a melted-down LWR core on the bottom of the 
reactor 2 , 
Earthquake ers for nuclear power plants - an unlikely 
emergency Federal Republic), 2 :35234 
Effects of major accidents on the safety of the 1,000 MWe gas- 
cooled fast breeder, determined by means of reliability analyses, 
2 :35288 
Nuclear reactor vessel (BWR, PWR and LMFBR type reactors; 
2 :34572 
Pressure shocks in piping systems, 
m 
REACTOR SAFETY/PLANNING 


REDOX FUEL CELLS/DESIGN 


REDOX FUEL CELLS/DESIGN 
Electrically rechargeable REDOX flow cell (Patent; Fe**/Fe*? 
and Cr* —- couples), 2 :35488 
REDUCTAS 
See OXIDOREDUCTASES 
REFINERY GASES/QUANTITATIVE CHEMICAL ANALYSIS 
Technical analysis of petroleum products and gases (Book in 
Russian), 2 :33960 
REFINING/CATALYSTS 
Method for the preparation of solid acid catalysts and 
hydrocarbon conversion processes using these catalysts 
(Patent), 2 :33902 
IRMER PROCESSES 


Process for regenerating a solid copper-chromium reactant used in 
the removal of a sulfide hydrogen recycle gas 
(Patent), 2 :3392 


REFORMER PROCESSES/CATALYSTS 
Reforming catalyst — for converting hydrocarbons to 
aromatics), 2 :33916 
REFRACTORIES/CORROSION RESISTANCE 


Materials Science Division coal technology th quarter! 
rt, July-September 1976 (Gasification plant materials), 2 
:33610 (ANL-76-125) 
REFRACTORIES/TESTING 
Materials Science Division coal technology eighth quarter! 
it materials), 2 


wereld July-September 1976 (Gasification p 
610 (ANL-76-125) 
ERATING MACHINERY/ENERGY DEMAND 
“en and verification of a direct expansion refrigeration 
system, 2 :35529 
REFRIGERATING MACHINERY/PERFORMANCE 
Procedure for the simulation of the refrigeration system at the 
Ohio State University test site, 2 :35525 
REFRIGERATION/ENERGY CONSERVATION 
of management in the food store, 2 :35384 


E 
See SOLID WASTES 
REFUSE DERIVED FUELS 
See also INDUSTRIAL WASTES 
MUNICIPAL WASTES 
SOLID WASTES 
SYNTHETIC FUELS 
REFUSE DERIVED FUELS/COMBUSTION 
Use of refuse as a fuel at Fort Monmouth, NJ. Final report, 2 
:34240 (AD-B-003456) 
RELATIVISTIC PLASMA/NEGATIVE MASS INSTABILITY 
Kinetic description of negative-mass instability in an intense 
relativistic nonneutral E layer, 2 :36742 
RELAYS/DESIGN 
Design 500-kV relaying for reliability, 2 :34516 
REPROCESSING 
See also PUREX PROCESS 
REPROCESSING/ENERGY POLICY 
Plutonium, proliferation, and policy, 2 :35368 
RESEARCH REACTORS 
See also BSR-2 REACTOR 
CABRI REACTOR 
DR-3 REACTOR 
FFTF REACTOR 
GTRR REACTOR 
HFIR REACTOR 
HFR REACTOR 
IRR-]1 REACTOR 
IRT-2000 MOSCOW REACTOR 
IRT-SOFIA REACTOR 
OSIRIS REACTOR 
SBR-5 REACTOR 
VIPER REACTOR 
WWR-C-BAGHDAD REACTOR 
Announcement on the project of the University of Cologne to 
erect and to operate a research reactor (neutron source) on its 
premises in Cologne-Suelz, 2 :35131 
RESEARCH REACTORS/QUALITY ASSURANCE 
ae — A assurance program requirements for research reactors, 2 


RESERVES 
See also URANIUM RESERVES 
RESERVES/FORECASTING 
Cold water on North Sea oil reserves, 2 :35426 
RESERVOIR ROCK/FLUID FLOW 
Application of radial simulation model, 2 :33976 
Fracture flow capacity: a key to sustained production after 
hydraulic fracturing, 2 :33855 
RESERVOIR ROCK/FRA 
Review of fracture detection with well 2 :33819 
RESERVOIR ROCK/MECHANICAL PROPERTIES 
Tests on cores from the Wairakei 539) project, Wairakei, 
New Zealand, 2 :34440 (SSS-R-77-2998 
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ROCK/MULTIPHASE FLO 
ee-phase oil relative eability rire 2 :33818 
RESERI OIR ROCK/P. ILITY 
Graphical techniques for oo relative permeability from 
displacement experiments, 2 :3385 
Limitation of the influx of formation water into oil wells (Book in 
Russian), 2 :33871 
RESERVOIR ROCK/PHYSICAL PROPERTIES 
Tests on cores from the Wairakei fi: eothermal project, Wairakei, 
New Zealand, 2 :34440 (SSS-R-77- —- 
RESERVOIR ROCK/PRESSURE 
Analysis of pressure buildup in an oieite two-layered oil 
reservoir without crossflow, 2 :33853 
RESERVOIR ROCK/PROPPING AGENTS 
Fracture flow capacity: a oh » sustained production after 


hydraulic fracturing, 2 :3385 
RESERVOIR ROC ODYNAMIC PROPERTIES 
Tests on cores from the Wairakei geothermal project, Wairakei, 
New Zealand, 2 :34440 (SSS-R-77-2998) 
RESERVOIRS (WATER) 
See WATER RESERVOIRS 
RESIDENTIAL SECTO!) iC POWER 
Consumption patterns for electricity, 2 :35455 
Experiments in seasonal-time-of-day pricing of electricity to 
residential users, 2 :35443 
Planned reduction in electrical energy use in Nashville-Davidson 
County, Tennessee: a preliminary assessment, 2 :35448 
RESIDENTIAL SECTO ‘GY CONSUMPTION 
Energy consumption and fuel choice by residential and 
ee States, 2 :35554 (PB- 


Final energy demand of small consumers, 2 :35558 
Impact of energy price increases on low-income families, 2 :35330 
B-262098) 
RESIDENTIAL SECTOR/ENERGY DEMAND 
Econometric — of household fuel demands, 2 :35388 
(ORNL/CON-7) 
RESIDENTIAL SECTOR/FUEL CONSUMPTI 
Econometric analyses of household fuel 35388 
(ORNL/CON-7) 
Energy consumption and fuel choice by residential and 
Seo consumers in the United States, 2 :35554 (PB- 


RESIDENTIAL SECTOR/HEATING OILS 
Petroleum market shares: regional sales of No. 2 distillate fuel oil 
to ultimate consumers 1972 through 1975, 2 :35420 (PB-259944) 
RESIDENTIAL SECTOR/TOTAL GY SYSTEMS 
Toward a self-sufficient system for human housing, 2 :35327 
RESIDUAL FUELS/DEMAND FACTORS 
Residuum and residual fuel oil supply and demand in the United 
States, 1973-1985. Final report, Nov 1975-Apr 1976, 2 :33933 
(PB-255625) 
RESIDUAL FUELS/DESULFURIZATION 
— acces ion with sodium oxide and hydrogen (Patent), 
2: 
Residua desulfurization and hydroconversion with sodamide and 
hydrogen (Patent), 2 33921. 
RESIDUAL FUELS/ENERGY SUPPLIES 
Residuum and residual fuel oil supply y and demand in the United 
States, 1973-1985. Final report, Nov 1975-Apr 1976, 2 :33933 
(PB-255625) 
RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESISTIVITY LOGGING/DATA ANALYSIS 
Computer log analysis + core analysis ts gy formation 
evaluation in West Unit, 2 :33861 
RESISTORS/DESIGN 
Fast actuatin for use in thermal power 
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ARTICLES 
See also MESON RESONANCES 
PSI-3105 RESONANCES 
RESONANCE PARTICLES/DECAY 
Inclusive distributions for sequential decay processes (Polynomial 
matrix elements), 2 :36530 


RESOURCE CONSERVATION 
Public policies toward the use of materials, 2 :35385 
RESOURCE CONSERVATION IEERGROUND SPACE 
Efficiency in the use of energy has been effected through 
, Missouri area), 2 
URCES 
See also GEOTHERMAL RESOURCES 
MINERAL RESOURCES 


resource management, the steady and approximately 
:35353 
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RESOURCES/AVAILABILITY 
Natural resource availability: some economic aspects, 2 :35355 
RESOURCES/CONSUMPTION RATES 
Relationship between price and extraction cost for a resource with 
a backsto; 2 2 :35351 
RESOURC FACTORS 
The aceenis of ae change and the demand for and 
supply of raw materials. fication of abstracts (Section 3). 
Final rt, 2 :35349 (PB-256033) 
RESOURCES/MANAGEMENT 
ae between price and extraction cost for a resource with 


techno! 2 35351 
RESOURC 


Natural resource = economic development, 2 :35337 
RESOURCES, 
Extraction costs in the lie of exhaustible resources, 2 :35350 
RESPIRATORY SYSTEM DISEASES/DIAGNOSIS 
Radionuclidic lung-imaging procedures in the assessment of injury 
due to ammonia inhalation, 2 :36269 
RETINA/BIOLOGICAL RADIATION EFFECTS 
Retinal sensitivity to damage from short wavelength li 
(Monkeys, laser radiation), 2 :36360 (FDA-77-8002) 
REVERSE-FIELD PINCH/MAGNETIC FIELDS 
—— Tel) grammed reversed field pinches in HBTX-1, 2 :36794 (CLM- 
RHENIUM OXIDES/CRYSTAL STRUCTURE 
Magnetic and crystal structure of hexagonal BazNiReOg, 2 :35702 
RHENIUM OXIDES/MAGNETIC PROPERTIES 
Magnetic and crystal structure of hexagonal BazNiReOg, 2 :35702 
RHO-765 RESONANCES/PARTICLE PRODUCTION 
Cross-section measurement for nonstrange final states and single- 
pion production in 7r* p interactions at 3.6 GeV/c, 2 :36538 
Study. of rho® production in high multiplicity pp interactions at 
300 GeV/c, 2 :36483 
RHODIUM/CATALYTIC EFFECTS 
Hydrogenation catalysts (advances in catalysis and adsorption) 
(Book in Russian), 2 :33900 
Hydrogenation of CO and CO: over polycrystalline rhodium: 
correlation of surface composition, kinetics, and product 
distributions (10~* Torr and ba Torr), 2 :34227 
RHODIUM BORIDES/SUPER 
Destruction of at the onset 
magnetic order in the compound ErRh,B,, 2 33 
RHR SYSTEMS 
(Residual heat removal.) 
RHR SYSTEMS/FAILURES 
Temperature and reactivity curve in the pebble-bed core of a PR- 
500 500 MWsub(th) process heat reactor after complete failure 
of the a system, 2 :35257 


FFTF REA' 
See FFTF REACTOR 
RIEMANN WAVES 
See — WAVES 


See ELECTRON-RING ACCELERATORS 
oa closed by a Josephson contact with variable 
_ critical current, 2 
R CRACKING 
See COAL LIQUEFACTION 


Utilization of ribonucleic acid and deoxyoligomer primers for 
polyadenylic acid synthesis by adenosine 
from maize, 2 :36227 


fects ycepin ycepin 
polyadenylic acid-synthesising enzymes from 
eukaryotes, 2 :36 
of email plant RNA. viruses, 2 :36271 
ROADS/BUILDING MATERIALS 
Evaluation of solid waste materials for highway uses. Final report, 
2 :35579 (PB-253609) 
ROADS/CONSTRUCTION 
Lime fly-ash soil stabilization, 2 :33714 (MERC/SP-76/4) 


be nema sulfate in road construction, 2 :33697 
(MERC/SP-76/4) 


ROBERT E. GINNA-1 REACTOR 
See GINNA-1 REACTOR 
BURSTS 


Conditions of the origin and analyses of the mechanism of coal 
burst (8 references), 2 :33683 
ENGINES/COORDINATED RESEARCH 
Ban m system of the —s 3rd stage, 2 :34221 
ENGINES/HYDROG: 
ulsion system of the ARIANE 3rd 34221 
UID INTERACTIONS/SIMULA 
Simulation of fluid-rock interactions in a le basin. Final 
report, 2 :34441 (SSS-R-76-2734) 
ROCKGAS PROCESS/COMPARATIVE EVALUATIONS 
Preliminary evaluation of coal oo processes (Ten 
evaluated possible Modular Gasification Plant 
demonstrators), 2 :33626 (FE/WAPO/7612-1) 


See also CAP ROCK 
RESERVOIR ROCK 
ROCKS/FAILURES 
oe processes in the brittle failure of rock, 2 :36380 
(SAND-76-0659) 
ROCKS/FRACTURE PROPERTIES 
Rate-controlling processes in the brittle failure of rock, 2 :36380 
(SAND-76-0659) 
ROCKS/GEOLOGY 
Preliminary review of Precambrian Shield rocks for 
waste itory, 2 :34162 (Y/OWI/SUB-4367/2) 
ROCKS IONUCLIDE MIGRATION 
Annual report for FY 1976 on project ANO115A: the of 
oe and americium in the lithosphere, 2 :36183 (ANL-76- 


127) 
ROOFS/BUILDING MATERIALS 
Packing and thermal insulation of flat roofs (Patent), 2 :35536 
ROOFS INSULATION 
ot producing a heat insulation for a shell roof (Patent), 2 


ROOT ABSORPTION/MATHEMATICAL MODELS 
Preliminary evaluation of the potential for plutonium release from 
burial grounds at Los Alamos Scientific , 2 36186 
(LA MS) 
ROUS SARCOMA VIRUS 
See ONCOGENIC VIRUSES 
ure and a) tus for the coking of old tyres, 2 :34241 
RUBIDIUM S/SPIN WAVES 
Spin fluctuations in random magnetic-nonmagnetic two- 
dimensional antiferromagnets: I. Dynamics, 2 :35679 
RUBIDIUM COMPOUNDS/CRYSTAL STRUCTURE 
Crystal structure of RbsEr(MoO,)«, 2 :35703 
RUBY LASERS/TRANSIENTS 
—— it processes in Q-switched lasers with unstable resonators, 
2 


:35902 
RUNAWAY (REACTOR ACCIDENT) 


— study of automotive emission control catalysts, 2 
RUTHENIUM COMPOUNDS/MOESSBAUER EFFECT 
Moessbauer study of automotive emission control catalysts, 2 
5630 


3 
RWE-BAYERNWERK REACTOR/DISTRICT HEATING 
District heating by a god water reactor, 2 :34495 
RWE-BAYER ERK REA CTOR/REACTOR OPERATION 


(EUR nuclear power plant. Annual report 1974, 


S WAVES (SEISMIC) 
See SEISMIC S WAVES 
OMYCES 


(Saccharomy 
SACCHAROMYCES CEREVISIAE/MUTATIONS 
Nonsense suppressors of yeast cause osmotic-sensitive growth 
(Saccharomyces cerevisiae), 2 :36252 
SAFEGUARDS 
See also PHYSICAL PROTECTION DEVICES 
3481 
System for the balancing of fissile materials in pebble-bed HTR 
reactors, 2 :34707 


191S SAFEGUARDS 
See RNA 
RIBOSOMES/ELECTRON MICROSCOPY 
Darkfield microscopy of unstained specimens at high beam 
es, 2 :36282 
‘OR 
See EXCURSIONS 
RUTHENIUM COMPOUNDS/CATALYTIC EFFECTS 
See HAZARDS 
RNA 
(Ribonucleic acid.) 
See also TRANSFER RNA Ss 
RNA/BIOCHEMICAL REACTION KINETICS 


SAFEGUARDS/INFORMATION SYSTEMS 
IAEA bank of correlated isotopic coureiiee 4 2 :34182 
SAFEGUARDS/NONDESTRUCTIVE ANAL 
Nuclear progress report, 976, 2 :34179 
(MLM-23 


See also REACTOR SAFETY 

SAFETY/COMMUNICATIONS 

MORT: a safety management pro; developed for oor 
anagement oversight and 


Tree program), 2 
RDA-77-38) 


SAFETY/DECISION TREE ANALYSIS 
Standardization guide for construction and use of MORT-type 
analytic trees, 2 :35321 (ERDA-77-45/8) 
SAFETY/EDUCATION 
MORT: a safety manag} eloped for ERDA 


gement and Ri: Tree 2 36364 
RDA-77-38) 
TY/FAULT TREE ANALYSIS 


Standardization guide for construction and use of MORT-type 
analytic trees, 2 :35321 (ERDA-77-45/8) 
ENGINEERING 


— $0) task I: fire protection system study, 2 :35213 (SAND- 


6-06. 
SAFETY ENGINEERING/PLANNING 
Nuclear power plant system environmental 
methodology, 2 :35173 (INIS-mf-3387) 
INJECTION 


Safety injection oll in the BBR PWR-type reactor, including 
the — of es of the pressure relat devices, 2 :35286 


(N 
See RADIATION PROTECTION 
SALINITY/BIOLOGICAL EFFECTS 

Effect of temperature and salinity on extension of siphons by 
Mercenaria mercenaria, 2 ma 

SALT DEPOSITS/MINERALOG 

Mineral sources of water in eva - sequences — salt and 
adjacent beds at the hee esi disposal facili 
Carlsbad in Lea and y Counties, New Mexico). 2 54149 
(ORNL/Sub/3670-3) 

Mineralogy, petrology and bromine geochemistry of selected 
samples of the Salado Salt, Lea and Eddy re pe New 
Mexico: a potential horizon for the disposal of radioactive 
waste, 2 :34150 (ORNL/Sub/3670-5) 

SALT DEPOSITS/PETROLOGY 

Mineralogy, petrology and bromine hemistry of selected 
samples of the Salado Salt, Lea and Eddy Counties, New 
Mexico: a potential horizon for the disposal of radioactive 
waste, 2 :34150 (ORNL/Sub/3670-5) 

SALT DEPOSITS/THERMAL ANALYSIS 
Selection and evaluation of thermal criteria for a geologic waste 
isolation facility in salt, 2 :34161 (Y/OWI/SUB-7 220) 
SALT DEPOSITS/THERMAL CONDUCTIVITY 
Thermal conductivity of crushed salt, 2 :35724 (SAND-77-6003 
SALTON SEA G FIELD/GEOTHERMAL PO 
PLANTS 


Conceptual design of commercial 50 MWe(net) geothermal 
and Niland, California. Final report, 2 34434 
Conceptual deign of commercial 50 MW ) 
lants at Heber and Niland, California: Part 
SAN-1 
Predicting the effect of geothermal emissions on the temperature 
and _ humidity in the Imperial Valley of California, 2 


34433 
SALTON SEA GEOTHERMAL FIELD/GEOTHERMAL 
WELLS 


oir en rt for the -SDG and E 
near the Salton Sea, California, 2 
34439 (UCRL-52094) 
SALTON SEA GEOTHERMAL FIELD/RESERVOIR 
Reevediataion for the -SDG and E 
eservoir engineering report for 
prveendnon experimental site near the the Salton Sea, California, 2 
:34439 (UCRL-52094) 


See also AIR SAMPLERS 


and decision 


Niland, 2 


rating report for 1976, 2 :34827 (DOCKET-50206-683 
SOIL MECHANICS 


Pultowre tests of piles in sand, 2 :35974 
INES/ CAL ANALYSIS 


oe ang to define injection water quality requirements, 2 
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SANDSTONES/ROCK MECHANICS 
— collapse: failure of perforated friable sandstones, 2 


SANDSTONES/SORPTIVE PROPERTIES 
— —_ dynamic adsorption of anionic and nontonic surfactants, 
SANITARY LANDFILLS/STABILITY 
Twelve-month extension Sonoma county solid 
Final 2 :36180 (PB-254550) 


See STARK REACTOR 
SARCOMAS/CELL PROLIFERATION 
Immunization with p30 enhances the growth of a rat Moloney 
sarcoma, 2 :36293 
SARCOMAS/TRANSPLANTS 
Immunization with p30 enhances the growth of a rat Moloney 
sarcoma, 2 :36293 
SBR-5 REACTOR/COOLANT CLEANUP SYSTEMS 
Adsorption method for purification of cover gas of the primary 
circuit of the BR-5 reactor from radioactive xenon, 2 :34791 


bilizati 


KNO scaling and a possible structure in correlations, 2 :36537 
SCHISTOSOMIASIS 


a review of hydroelectric reservoirs in Puerto Rico, 2 
:36205 1) 
USEN THTR REACTOR 
See THTR-300 REACTOR 
SCHNELLER NATRIUMGEKUEHLTER REAKTOR 
See SNR-1 REACTOR 
SCHOOL BUILDINGS/COOLING LOAD 
Comparison between measured and calculated hourly heating and 
cooling loads for an instrumented building, 2 135526 
SCHOOL BUILDINGS/ENERGY DEMAND 
Thermal analysis of the building, and heating, and cooling system 
selected for the field validation test, 2 :35522 
SCHOOL BUILDINGS/ENVIRONMENTAL ENGINEERING 
Thermal analysis of the building, and heatin -: and cooling system 
selected for the field validation test, 2 :35 
Thermodynamic simulation of a building environmental control 
system, 2 :35520 
SCHOOL BUILDINGS/HEATING LOAD 
Comparison between measured and calculated hourly heating and 
cooling loads for an instrumented building, 2 :35526 
GRAPHY 
See SCINTISCANNING 
SCINTILLATION COUNTERS 
See also LIQUID SCINTILLATION DETECTORS 
SCINTILLATION COUNTERS/WINDOWS 
Detector for ae logging (Patent), 2 :33825 
SCINTISCANNIN' 


Radionuclidic lung-imagi 


‘ABILITIES 
Finite-gyroradius effects m= 1 and m=? instabilities of sharp- 
boundary screw pinches, 2 :36733 
SCRIBA NUCLEAR POWER PLANT 
See NINE MILE POINT-1 REACTOR 
SCRUBBERS/DESIGN 
Process for removin, oxides of nitrogen and sulfur from exhaust 
gases (Patent), 2 :34511 
Regenerative cater dioxide scrubbing system (Patent), 2 :34510 
ering Puen 234810 
egenerative sulfur diox' system t 
SEA BED/GEOPHYSICAL 
surveys, 2 :36390 
SEA BED/LIQUEFACTION 
Liquifaction considerations in the design of piled offshore 
structures, 2 :35958 
SEA BED/SEISMIC SURVEYS 
-— ted, acoustic, seabed survey system for water depths to 
2 :36389 
ID/STRESS ANALYSIS 
SEA DISPOS 
See MARINE DISPOSAL 
SEALS/DESIGN 
Electromagnetic feeding 
apparatuses, 2 35833 ( (ANL-Trans-1082) 
Large multi-feedthrough vacuum seal for low temperature 
ae metal cooled breeder nuclear reactors (Patent), 2 


/LEAK TESTING 
and deuteri O-rings (Simulation of 
tritium), 2 :35857 (U 52192 ‘ 


of gases into vacuum 


SAFEGUARDS/INFORMATION SYSTEMS 192S Po 
SAFETY 
S SCALE INVARIANCE/REVIEWS 
Trip to Scalingland (Euclidean and relativistic correlation 
functions), 2 :36680 
SCALING LAWS 
a: procedures in the assessment of injury 
ue to ammonia inhalation, 2 :36269 
SAMPLERS 
Device for sampling HTGR recycle fuel particles, 2 :34070 
(ORNL/TM-5739) 
REACTOR/REACTOR OPERATION 
) 
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SEALS/PERFORMANCE TESTING 
Test stand studies of turbogenerator hydrogen ring seals, 2 :34492 


See also ATLANTIC OCEAN 
PACIFIC OCEAN 
SEAS/ENERGY SOURCES 
a ed of the oceans as energy sources, 2 :34349 (UNC-SG-76- 


) 
SEAWATER/COMPARATIVE EVALUATIONS 
Seawater and subsurface water injection experience in West Delta 
block 73 waterflood operations, 2 :33881 
SEAWATER/CORROS: FFECTS 
Behavior of candidate canister materials in deep ocean 
environments, 2 :34158 (SAND-76-9137) 
SEAWATER/DESALINATION 
Device for the production of drinking water from sea water or 
dirty and contaminated water with the help of solar energy 
(Patent), 2 :34388 
SEAWATER/DIFFUSION 
Biological processes in the water column of the South Atlantic 
ep Progress report, July 12-August 20, 1976, 2 :36198 (SRO- 
1 
SEAWATER/OSMOSIS 
Osmo power: osmotic work; energy ae from osmosis of 
fresh water/seawater systems, 2 :3 
SEAWATER/QUALITATIVE CHEMICAL ANALYSIS 
Preparation and analytical applications of a 
ropylenediaminetetraacetic acid resin, 2 :35790 
SEAWATER/RADIONUCLIDE MIGRATION 
Coprecipitation and electrodeposition of polonium from sea water 
Comparison of two methods), 2 :35 
SEAWATER/WATER POLLUTION 
Effects of phenol on clams (Mercenaria mercenaria), 2 :36349 
SEBACEOUS GLANDS 


/PRESSURE GRADIENTS 
Pressure shocks in piping systems, calculation of the shock waves 
forces and stresses in case of a break in a feedwater line and in 
case of fast turbine shutdown, 2 :35262 
SECONDARY COOLANT CIRCUITS/STRESSES 
Pressure shocks in piping systems, calculation of the shock waves 
forces and stresses in case of a break in a feedwater line and in 
case of fast turbine shutdown, 2 :35262 
IND-CLASS CURRENTS 


(Classification of currents according to their properties under G-parity 
transformations.) 
SECOND-CLASS CURRENTS/FIELD THEORIES 
a gamma of second-class currents in field theory, 2 
SEEDS/DRYING 
Important factors in the innovation decision process among 
potential users of microwave-vacuum grain dryers, 2 :35564 
(TID-27399) 
iC EFFECTS 


. with separation of base mat from soil 


Soil-structure interaction 
(lifting-off), 2 :35242 
Special topics on soil-structure interaction, 2 :35245 
SEISMIC EFFECTS/MATHEMATICAL MODELS 
Soil-structure interaction - an engineering evaluation, 2 :35244 
SEISMIC EFFECTS/NONLINEAR PROBLEMS 
Effect on non-linear soil-structure interaction due to base slab 
uplift on the seismic response of a high-temperature gas-cooled 
reactor (HTGR), 2 :35240 
SEISMIC EFFECTS/RESPONSE FUNCTIONS 
Current methods of seismic analysis of yi nee! plants. Direct 
method of obtaining floor lication to a fast neutron 


water power :35146 (CEA-CONF- 
ion of artificial time-histories, rich in all frequencies, from 


iven response ra, 2 :35241 
SEISMIC ERFECTS/TWO-DIMENSIONAL CALCULATIONS 
~~ interaction parameters from finite element analysis, 


iC EVENTS 
See also EARTHQUAKES 
GROUND MOTION 
NUCLEAR EXPLOSIONS 
SEISMIC EVENTS/DEPTH 
ination of seismic source from differential travel 
times. Final report 1 Nov 1974-30 Jun 1975, 2 :36094 (AD-A- 
028035) 
SEISMIC P WAVES/ATTENUATION 


Comparison of regional attenuation in Europe and in the United 
States. Technical report, 2 :36369 (AD-A-030765) 


SEISMIC SURVEYS 

SEISMIC S WAVES/ATTENUATION 

Comparison of regional attenuation in Ei and in the United 

States. Technical report, 2 — (AD-A-030765) 

SEISMIC SOURCES/CONTROL SYSTEMS 

— energy source control system for seismic exploration 

lications, 2 :36377 

SEIS! IC SOURCES/DESIGN 

a, of air gun energy source for offshore seismic work, 2 


Pressurized gas discharging apparatus for use as a down-bore 
seismic impulse source (Patent), 2 :36379 
SEISMIC SOURCES/MECHANICAL EFFICIENCY 
Mechanical efficiency of a seismic energy source, 2 :36374 
ntegrated, acoustic, survey system water to 
2,000 feet, 2 :36389 
SEISMIC SURVEYS/SEISMIC SOURCES 
Pressurized gas a for use as a down-bore 
seismic impulse source (Patent), 2 :36379 
SEISMIC WA 
See also SEISMIC P WAVES 
SEISMIC WAVES/AMPLITUDES 
sr = amplitude of seismic signals in offshore Louisiana, 2 


SEISMIC WAVES/LINE BROADENING 
Broadening of the spectrum in marine seismic exploration, 2 


:36378 
SEISMIC WAVES/WAVE PROPAGATION 
Comparison of theoretical and observed body and surface waves 
for Kasseri, an explosion at NTS. Topical report, 2 :36085 (AD- 
A-031267) 
Explosion source modeling, seismic waveform prediction and 
nee verification research. Quarterly technical report, 1 Feb-30 
r 1976, 2 :36092 (AD-A-030795) 
rulaiens and matching of teleseismic motion (body and 
surface waves) from the NTS MAST explosion. Topical report, 
2 :36087 (AD-A-031269) 
SELENIDES/ELECTROCHEMISTRY 
Electrochemical studies in aluminum chloride melts. Final report, 
1 Mar 1975-31 May 1976, 2 :35795 (AD-A-030911) 
SELENIUM/CHEMICAL ANALYSIS 
Determination of ultratrace quantities of the toxic metals in 
biomedical and enviromental samples, 2 :35746 
SELENIUM/DEPOLARIZATION 
Transmission Raman and depolarization spectra of bulk a-Se from 
13 to 300 cm-'(11.4°K), 2 :35761 
SELENIUM/RAMAN SPECTRA 
Transmission Raman and depolarization spectra of bulk a-Se from 
13 to 300 cm-(11.4°K), 2 :35761 
SELENIUM 82 TARGET/ARGON 40 REACTIONS 
Energy-dependent multiplicities of continuum rar, 2 :36591 
SELF-POWERED NE ON DETECTORS/DESIGN 
Miniature detectors for reactor incore neutron flux monitoring 
(BWR; PWR), 2 :34573 
REACTOR/LOSS OF COOLANT 
Fracture mechanics evaluation of the Trino Vercellese reactor 
vessel following a postulated main coolant pipe break, 2 :35168 
(INIS-mf-3386) 
COKE/PHYSICAL PROPERTIES 
Ways of laboratory evaluating formed fuels and intermediate 
roducts for their manufacture, 2 :33686 
(CONDUCTOR DEVICES 
See also SEMICONDUCTOR LASERS 
SEMICONDUCTOR DEVICES/MATHEMATICAL 
Scattering parameter models. Final report, 2 :36057 (AD-A- 


028725 
SEMICONDUCTOR DEVICES/PHYSICAL RADIATION 
EFFECTS 


Radiation effects in semiconductor and insulator materials. Final 
rt, 2 :36054 (AD-A-027779) 
Radiation effects on oxides, semiconductors, and devices. Final 
report May 1975- ~Apr 19 1976, 2 :36055 (AD-A-028034) 
<r parameter models. Final report, 2 :36057 (AD-A- 
2 
SEMICONDUCTOR LASERS/CONTROL 
High-power LOC lasers: synthesis and mode control. Final report 
1 Dec 1973-30 Nov 1974, 2 :35878 (AD-B-004294) 
SEMICONDUCTOR LASERS/CONTROL SYSTEMS 
Laser control circuit (Patent), 2 :35918 
SEMICONDUCTOR LASERS/DESIGN 
High-power LOC lasers: synthesis and mode control. Final report 
Dec 1973-30 Nov 1974. 2 :35878 (AD-B-004294) 
Integrated grating output coupler in diode lasers (Patent), 2 :35915 
Laser solar cell a “P tus (Patent), 2 :35913 
SEMICONDUCT' LASERS/ELECTRO 
Laser control circuit (Patent), 2 :35918 
SEMICONDUCTOR LASERS/MODULATION 
Modulation of diode lasers, 2 :35920 


193S SEMICONDUCTOR LASERS/MODULATION 
| 
SEISMIC S WAVES 

See also EARTHQUAKES 


SEMICONDUCTOR MATERIALS 


SEMICONDUCTOR MATERIALS 
(See also specific semiconductor materials.) 
SEMICONDUCTOR MATERIALS/PHYSICAL RADIATION 


Radiation effects in semiconductor and insulator materials. Final 
(AD-A-027779) 


See also ARSENIC 

BORON 

GERMANIUM 

SELENIUM 

SILICON 

TELLURIUM 

SEMIMETALS/SUPERCONDUCTIVITY 
Dielectric and superconducting phase transitions in intrinsic 

semimetals, 2 : 


AGE 
See LIQUID WASTES 
SEWAGE/ANAEROBIC DIGESTION 
from 2 :35471 
SEWAGE TREATMENT 


See WASTE PROCESSING 
SEX CHROMOSOMES 
See HETEROCHROMOSOMES 
SGHWR REACTOR/FUEL ELEMENT CLUSTERS 
Winfrith 9MW heat transfer rig, 2 :34715 (AEEW-M-1386) 
SHALE OIL/CHEMICAL ANALYSIS 

Approaches to chemical class analyses of fossil derived materials, 
2 :33678 (CONF-770301-5) 

SHALE OIL/CHEMICAL COMPOSITION 

Chemical characterization of shale oil and Co fuels (Shale oil, 
coal-derived fuels, and petroleum), 2 

Fuel contaminants. Volume 1. Chemistry. Final report, Jun 1975- 
Feb 1976, 2 :33959 (PB-256020) 

High precision trace element and organic constituent analysis of 
7 shale — solvent-refined coal materials, 2 :34038 (BNWL- 

Minor elements in oil shale and oil-shale products, 2 :34039 
(LERC/RI-77/1) 

SHALE OIL/DENITRIFICATION 
Distribution of nitrogen in ee in situ shale oil, 2 :34051 
SHALE OIL/FORECASTIN' 

Energy Technologies for the West: the fossil 
held in San Francisco, California, 21 i 
(TID-27430) 

SHALE OIL/HYDROCRACKING 

Distribution of nitrogen in hydrocracked in situ shale oil, 2 :34051 

SHALE OIL/PRODUCTION 
Converting solid fuels to gaseous and liquid fuels (Patent; 6 claims; 
coal, oil shale, wastes), 2 :33650 
SHALE OIL/RESEARCH PROGRAMS 
Oil shale R and D: a Bureau of Mines program, 2 :35432 
SHALE OIL/STRUCTURAL CHEMI CHEMICAL ANALYSIS 

Chemical characterization of shale oil and related fuels (Shale oil, 

coal-derived fuels, and petroleum), 2 :34049 
SHALE OIL/THERMAL CKING 

Steam pyrolysis of TOSCO shale oil for production of chemical 

intermediates, 2 :34036 
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See also OIL SHALES 
SPENT SHALES 
SHALES/MECHANICAL 
LLL gas stimulation pro ees. 
October-December 1976, 2 133994 $3904 30036. 6-4) 
SHALES/RADIONUCLIDE MIGRATION 
Shale as a repository for radioactive waste: the evidence from 
Oklo, 2 :34167 
SHEAR WAVES 
See SEISMIC S WAVES 
SHEATHS (FUEL) 
See FUEL CANS 
SHELL MODELS/NUCLEON-NUCLEON INTERACTIONS 
Ks — interaction through second order for the sd 
e 
SHELLS/STRESS ANALYSIS 
Numerical integration of large deflection elastic 
axisymmetric shells of revolution, 2 :35818 $18 (ANI 76 
SHELLS (CONTAINMENT) 
See CONTAINMENT SHELLS 
SHIELDING/COST 
Shielding concretes - economic problems, 2 :35022 
SHIELDING/DESIGN 
Assessment of blanket and shield technology, 2 :36780 (CONF- 


760935-P4) 
Design, performance, and remote handling characteristics of the 
blanket and shield for a noncircular tokamak tal 
wer reactor, 2 :36783 (CONF-760935-P4) 
SHIELDING/NEUTRON REACTIONS 
Neutronics and photonics calculations for the tokamak 
experimental power reactor, 2 :36787 (ORNL/TM-5466) 
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SHIELDING/PERFORMANCE 
Design, performance, and remote handling characteristics of the 
blanket and shield for a noncircular tokamak experimental 
wer reactor, 2 :36783 (CONF-760935-P4) 
LDING/PHOTON COLLISIONS 
photonics calculations for the tokamak 
experimental power reactor, 2 :36787 (ORNL/TM-5466) 
SHIELDING/RADIOACTIVITY 
Radioactivity and associated problems in thermonuclear reactors, 
2 :36815 (CONF-760935-P4) 
SHIELDING/REMOTE HAND 
Design, performance, and remote ieee characteristics of the 
blanket and shield for a noncircular tokamak experimental 
wer reactor, 2 :36783 (CONF-760935-P4) 
‘ectiveness oO: as shielding for expedient fallout shelters. 
Final report, 17 Jun 1975-30 Apr 1976, 2 :36856 (AD-A-030944) 
SHIELDS/DESIGN 
Selection of shield desi; en ce a. 2 :35027 
SHIP PROPULSION 
Vapour cooled nuclear reactor ead 2 :35139 
SHIP PROPULSION REACTORS/BURNABLE POISONS 
Gadolinium oxide/aluminium oxide as a burnable neutron poison 
for ship propulsion reactors, 2 :35140 
SHIP PRO: ION REACTORS/STEAM es 
Functional performance of the helical coil steam ow 
Consolidated Nuclear Steam Generator (CNSG) IV i 
Executive summary report, 2 :35137 (PB-253323) 
Functional performance of the helical coil steam \ 
Consolidated Nuclear Steam Generator (CNSG) IV system. 
Final report, 2 :35138 (PB-253324) 


See also BARGES 
NUCLEAR SHIPS 
SUBMARINES 
TANKER SHIPS 
SHIPS/MOTION 
Ship motions in shallow water, 2 :35990 
ABSORBERS/DESIGN 
Mechanical shock absorber (Patent; LMFBR), 2 :34767 
SHOCK (IMPACT) 
See IMPACT SHOCK 
SHOCK WAVES/WAVE PROPAGATION 
Ion-acoustic shock waves in multi-electron temperature collisional 


plasma, 2 :36757 
SHOWER hi ep po radia high les 
tects high energy gamma tion or energy particles on 
basis of cascade showers in layered absorbers.) 
SHOWER COUNTERS/DESIGN 
detector summary, 2 :36018 (BNL-22286) 
and salinity on larval development in 
ect of temperature it 
aan septemspinosa Say ( Caridea), 2 :36199 
tr-4173) 


IC ACID/CHEMICAL ANALYSIS 


See SUDDEN IONOSPHERIC DISTURBANCE 
SIGMA PARTICLES/BOUND STATE 
Possibility of N-barN, Lambda-barA, Sigma-bar=, and Xi-bar= 
uasinuclear states, 2 :36539 
SIGMA-1385 RESONANCES/PARTICLE PRODUCTION 
Observation of backward of the (1385) resonance 
in the quasi-two-particle yieldsK * (K** ) 
+*~ (1385) at momenta 4. 4.35 and and 4.85 GeV/c, 2 :36496 
Y* production in =~ -nucleus reactions (23GeV/c), 2 :36489 
SIGMA-1670 RESONANCES/MASS 
Further evidence on new resonances in the K-barN system, 2 


:36502 
SIGMA-1670 RESONANCES/PARTICLE PRODUCTION 
Further evidence on new resonances in the K-barN system, 2 


:36502 
SIGMA-1670 RESONANCES/PARTICLE WIDTHS 
Further evidence on new resonances in the K-barN system, 2 


36502 
SIGMA-MINUS ATOMS 
See HADRONIC ATOMS 
SILICA/PHYSICAL RADIATION EFFECTS 
Laser-induced damage as a function of dielectric ies at 1.06 
micrometers. Final report, 2 :35731 (AD-A-02 


report, April-June 1976, 2 :34016 
Chemical vapo 


aovcneniies | for task 2: large i 
Silicon Solar Array Project, 2 :34265 (CONF-760837-P1) 
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EFFECTS 
HIPS 
Protein-bound carbohydrates in breast cancer. Liquid- 
chromatographic analysis for mannose, galactose, fucose, and 
SHALES sialic acid in serum, 2 :36228 
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Energy beam deposition of silicon, 2 :34270 (CONF-760837-P1 
with and method of ftabrication 


2 :34322 of pot 
tra vacuum v ycrystalline silicon films, 
134266 CONF. 76083 37-P1 

SILICON/CRYSTAL DOP 


Silicon ribbon growth by a capillary 
rly technical progress report No 6,2 ERDA/ 


J 1./954144-76/4) 
SILICON/CRYSTAL GROWTH 
Large Area Silicon Sheet Task, 2 :34280 
Silicon growth by a capillary 
hnical progress report No 
J 
SILICON/CRYSTAL LATTICES 
Residual stacking fault contrast in silicon, 2 :35715 
SILICON/G ‘A DOSIMETRY 
High altitude atmos how radiation transport calculations. Final 


2S 2 :36646 (AD-A-030817) 
SILI URITIES 


Deerninaten of a definition of solar silicon. Quarterly 
rt, 1 Oct -31 Dec 1975, 2 :3429: (NT623437) 
SILIC N/NEUTRON DOSIMETRY 
High altitude atmospheric radiation transport calculations. Final 
report, 2 :36646 (AD-A-030817) 
SILICON/PHYSICAL RADIATION EFFECTS 
Ferromagnetism induced in silicon by radiation defects, 2 :35735 
Nuclear magnetic resonance a of electron damage in 
Li-doped silicon. Final report, 16 May 1974-15 Mar 1976, 2 
:35733 (AD-A-031057) 
Hydrogen on Si(111), 2 :35675 
SILICON/STACKIN 
Residual stacking fault po aa in silicon, 2 :35715 
SILICON/VAPOR PLATING 
Silicon thin film — and solar cell fabrication, 2 :34267 
(CONF-760837- 
SILICON 28 TARGET, FLUORINE 19 REACTIONS 
j ey my of the (*°F, **O) reaction and spin-orbit forces in the 
-ion optical potential, 2 :36594 
SILICON 28 TARGE /OXYGEN 16 REACTIONS 
ped surface waves in the scattering of '*O + **Si at E/sub 
“a m. ware = 35 MeV, 2 :36595 
SILICON 30 TARGET/FLUORINE 19 REACTIONS 
j of the ('*F, '*O) reaction and spin-orbit forces in the 
-ion optical potential, 2 :36594 
34/BETA- S DECAY 
< and beta decay of **Si, 2 :36590 
SILICON 34/ENERGY-LEVEL TRANSITIONS 
Mass and beta decay of **Si, 2 :36590 
SILICON 34/MASS DEFECT 
Mass and beta decay of **Si, 2 :36590 
I HTGR fuel particles, 2 
mprov istributor for coating 
:35714 (ORNL/TM.- 5731) 
SILICON CARBIDES/CORROSION 
Corrosion of SiC in HTGR fuel icles, 2 :34677 
SILICON CARBIDES/CRYSTAL STRUCTURE 
Optical diffraction study of the stacking sequences in silicon 
carbide, 2 :35701 
SILICON CARBIDES/DESTRUCTIVE TESTING 
Brittle Ring Test: A method for measuring ge and Young's 
modulus on coatings of HTR fuel ye 2 :34109 
SILICON CARBIDES/NEUTRON REACTIONS 
Helium generation and diffusion in graphite and some carbides, 2 
:35691 (CONF-760935-P4) 
SILICON OXIDES 
See also QUARTZ 
SILICON OXIDES/CATALYTIC EFFECTS 


Chemistry of lignite liquefaction. Quarter 
76 (NiO-MoOs-TiO:; Nio-Ti 


2 :33655 (FE- 2211 
SILICON OXIDES/PHYSICAL RADIATION EFFECTS 
Characteristic steady-state electron emission properties for 
ig X-ray spectra on several materials. 


y spec’ 
rt, 2 :35689 (AD-A-027958) 


Borehole Pi 4 hydrothermal transport. A feasibility report, 
2 :3415 1) 
SILICON SOLA ION COATINGS 
Silicon nitride rhe ee tes covered solar cell (Patent), 2 :34321 
SILICON SOLAR CELLS/COST 
Demonstration of the feasibility of automated silicon solar cell 
fabrication, 2 :34294 (N-76-23688) 
Device for converting sunlight into Seswiclty (Patent), 2 :34328 
SILICON SOLAR CELLS/COVERINGS 
Encapsulation Task, 2 :34284 (CONF-760837-P2) 
SILICON SOLAR CELLS/CRYSTAL DOPING 
Neutron annealing studies of 


damage and copper-doped silicon 
solar cells, 2 :34309 


SILICON SOLAR CELLS/DESIGN 
Device for converting sunlight into electricity (Patent), 2 :34328 
Plasma spra +r poe for preparing polycrystalline solar cells 
tent), 
cell with semiconductor particles and method of fabrication 
(Patent), 2 :34322 
Thin o cole 2 2 :34324 
SILICON SOLAR CELLS. 
Device for convertin, ce gh into electricity (Patent), 2 :34328 
Gallium-implanted silicon, 
Physical assessment of silicon cae cells by spectral response 
measurement, 2 :34304 


f 
SILICON § SOLAR CELLS/ELECTRICAL PROPERTIES 
Physical assessment of silicon solar cells by response 


measurement, 2 :34 
SILICON SOLAR CELLS/FABRICATION 
Amorphous silicon solar cells: thin films of silicon on low cost 
2 :34268 (CONF-760837-P1) 
vapor deposition growth. Silicon sheet growth 
development for task 2: large area silicon sheet of the Low Cost 
Silicon Solar Array Project, 2 :34265 (CONF-760837-P 1) 
Demonstration of the feasibility of automated silicon solar cell 
fabrication, 2 :34294 (N-76-23688) 
Development of low cost thin film polyc silicon solar 
cells for terrestrial a eee SY . films of silicon on low cost 
substrates, 2 :34263 INF-760837-P1) 
Energy beam deposition of silicon, 2 :34270 
Epitaxial silicon technology for low-cost solar cells, 2 :34264 
(CONF-760837-P1) 
silicon, 2 :34305 
re e Area Silicon Sheet Task, 2 :34280 (CONF-760837-P1) 
od of making silicon solar cells (Patent), 2 :34329 
Pls ie ying pre process for preparing polycrystalline solar cells 
tent), 
Sikoon Material Task, 2 :34279 (CONF-760837-P1) 
Silicon solar energy cell having improved back contact and 
method forming same (Patent), 2 :34317 
Silicon thin film cr _ and solar cell fabrication, 2 :34267 
CONF-760837- 
Solar cell with - | particles and method of fabrication 
(Patent), 2 :34322 
Ultra vacuum vapor deposition of polycrystalline silicon films, 2 
:34266 (CONF-760837-P1) 
SILICON SOLAR CELLS/ION IMPLANTATION 
Gallium-implanted silicon, 2 :34305 
Method of making silicon solar cells pe 2 :34329 
SILICON SOLAR CELLS/PERFORMANCE 
Determination of a definition of solar grade silicon. Quarterly 
report, 1 Oct -31 Dec 1975, 2 :34293 (N-76-23437) 
SILICON SOLAR CELLS/PHYSICAL RADIATION EFFECTS 
Neutron damage and annealing studies of copper-doped silicon 
solar cells, 2 :34309 
SILICON SOLAR CELLS/PROCUREMENT 
Large Scale Production Task (11.11 MW of solar cell modules), 2 
34286 (CONF-760837-P2) 
SILICON SOLAR CELLS/RESEARCH PROGRAMS 
_— Silicon Solar Array Project, 2 34278 (CONF-760837- 
Solar Array Automated Assembly Task, 2 :34285 (CONF-760837- 


P2 
SILICON SOLAR CELLS/SPECIFICATIONS 
design requirements, 2 :34287 (CONF- 
SILVER/NUCLEATION 
Direct observations of the growth of punt silver on substates 
of graphite and muscovite mica, 2 :36438 
SILVER/PION REACTIONS 
On the analogy between the emission of energetic helium isotopes 
and secondary eaaaes | in the interactions of hadrons with Ag 
and Br nuclei, 2 :36479 
t y between the emission of energetic helium isotopes 
y particles in the interactions of hadrons with Ag 
and Bre nuclei, 2 :36479 
SILVER/SPUTTERING 
Direct observations of the growth of eemeet silver on substates 
of graphite and muscovite mica, 2 :36438 
SILVER-C ADMIUM BATTERIES/ANODES 
Commutator bar-free cadmium electrode for an alkaline battery 


SILVER-CADMIUM BATTERIES/BIBLIOGRAPHIES 
Silver cells (citations from the NTIS data base). Report for 1964- 
Sep 76, 2 :35301 (NTIS/PS-76/0879) 
Silver cells (citations from the Regineren Index data base). 
Report for 1970-Sep 76, 2 :35302 (NTIS/PS-76/0880) 
SIL -ZINC BA IES/BIBLIOGRAPHIES 
Silver cells (citations from the NTIS data base). Report for 1964- 
Sep 76, 2 :35301 (NTIS/PS-76/0879) 
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SITE SELECTION/SOCIO-ECONOMIC FACTORS 


Silver cells (citations from the Engineering Index data base). 
Report for 1970-Sep 76, 2 :35302 (NTIS/PS-76/0880) 
SITE S ON/SOCIO-ECONOMIC FACTORS 
Fiscal impacts associated with power reactor siting: a paired case 


study, 2 :35101 (ORNL/NUREG/TM-86) 
(REACTOR 


) 
See REACTOR SITES 
SIZEWELL-A REACTOR/VALVES 
— honin; Sab BIN Sizewell primary selector valve housings, 2 


SKIMMERS’ DESIGN 
sorbent for oil spill recovery, 2 :33941 
SKIMMERS/PERFO CE TESTING 

Performance tests of ottthe shelf oil skimmers, 2 :33944 

System model development of two fast current oil removal 
systems, 2 :33939 

Tests of oil recovery devices in a broken ice field, 2 :33943 

SKIN/CARCINOGENESIS 

—— effects of n-alkanes and ultraviolet light on mice, 
2: 

Effect of trichloropropene oxide on the ability of polyaromatic 
hydrocarbons and their "K-region” oxides to initiate skin 
tumors in mice and to © bind to DNA in vitro, 2 :36336 

SKIN EFFECT/DESIGN 
High power cable (Patent), 2 :34521 
SLAGS/DENSITY 
Fractionation of ash-slag materials by aggregate density, 2 :34508 
SLIME FUNGI 
See MYXOMYCETES 
UUDGES 


See SLURRIES 
SLUDGES/COMPACTING 
Environmental aspects of compacted mixtures of fly ash and 
wastewater sludge (28 refs.), 2 :33719 (MERC/SP-76/4) 
SLUDGES/WASTE DISPOSAL 
Method of sludge dis; related to the hot water extraction of 
tar sands (Patent), 
SLUGS (FUEL) 
See FUEL RODS 
SLURRIES, 
Metallize slurry viscometer, 2 :35708 (GEPP-234) 
SLURRY PIPELINES/CORROSION PROTECTION 
Inhibition of corrosion in a pipeline carrying a slurry (Patent; 2 
claims; chromate inhibitors), 2 :35688 
SLURRY PIPELINES/FLOWMETERS 
Feasibility study of ultrasonic/sonic flowmeters for coal slurries, 2 
:33785 (ANL-CT-77-1) 
SLURRY PIPELINES/OPERATION 
Status of slurry es transportation of bituminous coal (28 
refs.), 2 :3379: 
SMOG/CHEMICAL REACTIONS 
Inhibition of photochemical smog. V. Products of the 
diethylhydroxylamine inhibited reaction, 2 :36158 
Inhibition of photochemical smog. VI. Reaction of Os with 
diethylhydroxylamine, 2 :361 
SMOG/INHIBITION 
Inhibition of photochemical smog. V. Products of the 
diethylhydroxylamine inhibited reaction, 2 :36158 
Inhibition of photochemical smog. VI. Reaction of Os with 
diethylhydroxylamine, 2 :361 


SMOKATRON 
See ELECTRON-RING ACCELERATORS 
SMOKES/ALARM SYSTEMS 


Ionization improved radiation source (Patent; fire 


SNAILS 
Ecological review of hydroelectric reservoirs in Puerto Rico, 2 
:36205 (CEER-1) 
SNAILS/BEHAVIOR 
Correlations between temperature effects on behavior in Aplysia 
and firing patterns of identified neutrons, 2 :36331 
SNAILS/TEMPERATURE EFFECTS 
ee between temperature effects on behavior in Aplysia 
and firing patterns of identified neutrons, 2 :36331 
SNAPTRAN REACTORS/REACTOR ACCIDENTS 
Improvement and verification of fast reactor safety analysis 
techniques. Progress report, October 1, 1976-December 31, 
1976, 2 :35151 (COO-2571-7) 
W/AERIAL MONITORING 
Development of snow water equivalent survey methods using 
airborne gamma measurements. Research progress, January 
1975-September 1975 and suggested directions for future work, 
2 :36185 (EGG- 
SNOW/NATURAL RADIOACTIVITY 
Development of snow water equivalent survey methods using 
airborne gamma measurements. Research progress, January 
1975-September 1975 and suggested directions for Prone work, 
2 :36185 (EGG-1183-1677) 
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SNR REACTOR 
See SNR-1 REACTOR 
SNR-1 REACTOR/BURNUP 
State of knowledge of burn-up limits in the SNR, 2 :34806 
SNR-1 REACTOR/CONT. BUILDINGS 
Measurement of moisture motion under a temperature ient in 
a $3380)" for SNR-300 using thermal neutrons, 2 :34754 (INIS- 
mi- 
SNR-1 REACTOR/CONTROL ELEMENTS 
Absorber pin lormance model IAMCOS for use in SNR 
design, 2 :35083 


R/ECCS 
Development of throttle elements with direction dependent 
resistance, 2 :35283 
SNR-1 REACTOR/FAILED ELEMENT DETECTIO 
Defective-rod and accident — for the SNR 2 :35280 
SNR-1 REACTOR/FUEL CANS 
Influence of the radial temperature gradient on the swelling of 
SNR fuel cans, 2 :34816 
SNR-1 REACTOR/FUEL ELEMENTS 
Large-scale out-of-pile testing of test com its in sodium: 
demonstration of the ieatening of SNR Mk-Ia core 
components and measurements to validate their layout, 2 :34812 
SNR-1 REACTOR/PRIMARY COOLANT CIRCUITS 
Studies on the activity of corrosion products in the primary 
system of the SNR 300, 2 :34807 
SNR-1 REACTOR/REACTOR ACCIDENTS 
Progress in the safety analysis of serious hypothetical accidents in 
sodium-cooled fast reactors, 2 :35281 
SNR-1 REACTOR/REACTOR COOLING SYSTEMS 
Bottom cooling system of the SNR-300, a system to master the 
possible “* of a hypothetical core meltdown 
accident, 2 :34 
SNR-1 REACTOR/REACTOR SAFETY 
Progress in the safety analysis of serious hypothetical accidents in 
sodium-cooled fast reactors, 2 :35281 
SNR-1 REACTOR/REACTOR VESSELS 
Egeeeeet structural analysis of the SNR-300 reactor tank, 2 


SNR-1 REACTOR/SAFEGUARDS 
—— of nuclear safeguards in the KKW Kalkar (SNR-300), 2 
73481 


SNR-2 REACTOR/LOSS OF FLOW 
Behaviour of a 2,000 MWe fast breeder reactor core during LOF 
accidents, 2 :35258 
SNR-2 REACTOR/REACTOR FUELING 
Refueling concept for commercial sodium-cooled fast reactors 
(SNR-2), 2 :34805 
-300 REA 


See SNR-1 REACTOR 
SOCIO-ECONOMIC FACTORS/EVALUATION 
Pacific Northwest regional assessment program 1975 annual 
report, 2 :36221 (BNWL-2084(Rap. 1)) 
SODIUM/ACTIVATION ANALYSIS 
Total body sodium and chlorine in normal adults, 2 :35749 
SODIUM/CORROSIVE EFFECTS 
Sodium friction, wear, and self-w 
Quarterly report for the period ending July 31, 1976 
(LMFBR). 2: 764 (WARD-NA_ 3045-38) 


LMFBR safety program. Annual technical ye pm 
overnment ” decal year 1976 and 1976T (Sodium, 1, and 
ion, product aerosol behavior), 2 :35142 (AI-ERD. RDA 13182) 
SODIUM/LEACHING 
Simulated — water leaching of in situ retorted or burned oil 
shale (Effects of retorting time, temperature, and atmosphere on 
leaching properties of spent shales), 2 :34058 
jum engineering and tec techni report, 
April-June, 1976 (LMFBR), E-76-26) 
Sodium engineering and technology technical pe 
July-September 1976 (LMFBR), 2 :34750 (HEDL- 6-27) 
SODIUM 24/PHOTOPRODUCTION 
Yield of *Na from light and intermediate nuclei, 2 :36601 
SODIUM CHLORIDES/THERMAL CONDUCTIVITY 
Thermal conductivity of crushed salt, 2 :35724 (SAND-77-6003) 
SODIUM COMPOUNDS/CHEMICAL REACTIONS 
Interactions of hydrazine, ferrous sulfamate, sodium nitrite, and 
nitric acid in nuclear fuel processing solutions, 2 :34113 
(DPSPU-76-30-13) 
SODIUM COOLED REACTORS 
See also FFTF REACTOR 
KNK-2 REACTOR 
LMFBR TYPE REACTORS 
PFR REACTOR 
PHENIX REACTOR 
SBR-5 REACTOR 
SNAPTRAN REACTORS 
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SNR-1 REACTOR 
SNR-2 REACTOR 
SODIUM COOLED REACTORS/FLUID FLOW 
Experimental local coolant flow distribution 
in SNR cluster ta 2 a 
hea "REACTORS (Patent ), 2 34777 
provements to heat e t), 2 
SOIL CHEMISTRY 


See also AGRICULTURE 
FERTILIZERS 
~ precipitation: chemical changes in the soil, 2 :36143 
Acid precipitation: biological effects in soil and on forest 
vegetation, 2 :36146 
SOILS/AERIAL MONITORING 
Development of snow water equivalent survey methods using 
airborne gamma measurements. progress, January 
1975-September 1975 and suggested directions for future work, 
2 :36185 (EGG-1183-1677) 
ical and isotopic composition i gases 
the Kola tundra, 2 :36388 
SOILS/CONTAMINATION 
hypocenter: spectral its photo 
Factors influencing the chemical _—" 
contaminated soil, 2 :36190 (UCLA- 12-1109) 
SOILS/DENSITY 
Physical in 2 the additions of 
son rates of fly ash (18 refs.), 2 C/SP-76/4) 
Agricultural Seliiescttenentione an alternative to 
solid waste management (12 refs.), 2 :33739 (MERC/ 


3379 
utilization ( refs.), 2 :33735 C/SP-16/4) 
SOILS/PH 
Hillman hy de demonstration 
utilization (4 refs.), 2 :33735 
SOILS/PHYSICAL PROPERTIES 


ject a case study of mass 
C/SP-16/4) 


Physical changes in Virginia soils resulti 
high rates of fly ash (18 a 


from the additions of 
C/SP-76/4) 
SOILS/RADIATION MONITO 
hypocen ral analysis of its photopeak, 2 :36189 
SOILS/RADIOA 


fallout, A levels of radioactive air pollutants from industry and 

ut. vestigations of 

airborne radioactivity in the Utah environment (1971 and first 
two months of 1972), 2 :36170 (UERL-1) 

Comparative levels of environmental radioactivity in Utah from 
industry and fallout. A progress report of radioecological 
investigations of airborne radioactivity in the Utah en 
July 1, 1972-June 30, 1973 (July 1972 through June 1973), 2 

36171 (UERL-2) 

Oe levels of environmental radioactivity in Utah from 

ustry and fallout (July 1972 through June 1976), 2 :36172 


(UERL-3) 
SOILS/RADIONUCLIDE MIGRATION 
Distribution of transuranic nuclides in soils: a review (Pu and U 
isotopes), 2 :36187 (LA-UR-77-385) 
Factors infl ing the chemical 
contaminated soil, 2 :36190 (UCLA-12-11 
Tumbleweed and cheatgrass of ®Tc from five Hanford 
soils (/sup 95m/Tc tracer), 2 :36184 (BNWL-2183) 
SOILS/STABILIZATION 
Lime fly-ash soil 2 33714 ) 
Soil stabilization western coal high calcium fly ash (17 
refs.), 2 :33700 .C/SP-16/4) 
ILAR ACTIVITY 


SOLAR X-RAY BURSTS 
SUNSPOTS 
SOLAR ACTIVITY/PROTON-PROTON INTERACTIONS 


SOLAR "ACTIVITY /TABLES 

Solar-geophysical data number 382. Part I (prompt reports). Data 
for May 1976-April 1976. of data reports 
(supplement) F. 1976, 2 :36413 (PB-247137- 

-1/; 

Solar-geophysical data number 382. Part II 

Data for 1975 November 975 and 
as number 378 


February 9162 2 :36414 


SOLAR CELL ARRAYS/SPECIFICATIONS 


ts in the so’ 2 
#54361 (COO-2606-1) 
SOLAR AIR CONDITIONERS/OPERATION ie 
study on the performance of horizontal parabolic 
cylinder collector for solar cooling, 2 :34366 
SOLAR AIR CONDITIONERS/SOLAR COLLECTORS 
Theoretical study on the performance of horizontal 


cylinder t collector for solar coo! 2 :34366 
NDITIONERS/ THERMAL ENERGY 
E EQUIPMENT 


system for heating and cooling systems 
2 :344 
AIR CONDITIONING 
Cooling with solar ener 73 
SOLAR AIR CONDITI ING /BIBLIOGRAPHIES 
Flat plate solar collectors and their application to dwelli Eaow 
Ph ene conversion of solar energy), 2 :34399 (NP-21 } 
Soles sees bases heating and air conditioning (citations from the 
on) ). Report for 1964-Sep 76, 2 :34363 (NTIS/PS-76/ 


and air conditioning (citations 
I data base). R for 1 76, 2 :34364 
Report for 16,2 


SOLAR AIR CONDITIONING/DEMONSTRATION 
PROGRAMS 
InterTechnolo; Pp criteria and 
recommendations for selection of PON non- 
demonstration sites, 2 :34362 (COO/2688-76/11) 
SOLAR AIR CONDITIONING/ECONOMICS 
Residential solar heating and cooling constraints and incentives. A 
review of the literature. Final report, 2 :34365 (PB-258238) 
Solar tential powerhouse for jobs, 2 :34375 
SOLAR AI INDITIONING/LEGAL ASPECTS 
Residential solar heating and cooling constraints and incentives. A 
review of the literature. Final report, 2 :34365 (PB-258238) 
for ts in the so! seminars, 2 
:34361 (C00-2606-1) 
SOLAR AIR CONDITIONING /REVIEWS 
Flat plate solar collectors and their application to oie Gow 
temperature conversion of solar energy), 2 :34399 (NP-21129 
SOLAR AIR CONDITIONING/SOCIO-ECONOMIC FACTO 
Residential solar heating and cooling constraints and incentives. A 
review of the literature. Final report, 2 :34365 (PB-258238) 
SOLAR AIR HEATERS/COST 
Heating ventilation make-up air. Sheets rf lastic bubbles, similar 


king material, put to a new use, 2 :34380 
SOLAR ASS SISTED HEAT PUMPS/DESIGN 


processes in the solar atmosphere associated with flares, 2 


36416 
SOLAR BATTERY CHARGERS/ECONOMICS 
Techno-economics of solar cell power supply for community TV 


tion, 2 :34312 
SOLAR CELL ARRAYS 


geapertion of to be 
used on satellites, 2 :34 


SOLAR CELL ARRAYS/COST 
Solar generators for terrestrial applications, 2 :34303 
Techno-economics solar power supply for community TV 
reception, 2 :34312 
SOLAR CELL ARRAYS/ECONOMICS 
Impact ge ae of solar cell arrays to electric power 
networks, 2 :34308 
Solar cells unlock solar energy-on the way to large-scale 
utilization of solar energy with semiconductors, 2 :34310 
SOLAR CELL ARRAYS CAL PROPERTIES 
= voltage and currents of photoelectric convertors, 2 


:34 
SOLAR CELL ARRAYS/FABRICATION 
for the a solar ), 2 34316 
lar generators for a tions, 
SOLAR CELL ARRAYS TERS 
Direct ac generation from solar cell arrays, 2 :34307 
networks, 2 
SOLAR CELL ARRAYS/PERFORMANCE 
Direct ac from solar cell arrays, 2 :34307 


Solar cells unlock solar ——— the way to large-scale 
utilization of solar ener; th semiconductors, 2 :34310 
SOLAR CELL ARRAYS, PECIFICATION is 


design requirements, 2 :34287 (CONF- 


1978 
SP-76/4) 
SOILS/MOISTURE 
Womoinaio! Cal ana 1OW sular heat collector 
(Patent), 2 :34381 
SOLAR ATMOSPHERE/ENERGY TRANSFER 
See also SOLAR FLARES 
SOLAR RADIO BURSTS 
SOLAR WIND 
(ERDA-76-161) 


SOLAR CELL ARRAYS/USES 


SOLAR CELL ARRAYS/USES 
Solar generators for terrestrial applications, 2 :34303 
SOLAR CELLS 


See also CADMIUM SULFIDE SOLAR CELLS 
CADMIUM TELLURIDE SOLAR CELLS 
GALLIUM ARSENIDE SOLAR CELLS 
SILICON SOLAR CELLS 
SOLAR CELLS/CRYSTAL GROWTH 
Epitaxy in solar cells, 2 :34306 
SOLAR CELLS/DESIGN 
Laser solar cell apparatus (Patent), 2 :35913 
Method of fabricating a photovoltaic device (Patent), 2 :34325 
Solar cell device having two heterojunctions (Patent), 2 :34318 
SOLAR CELLS/EFFICIENCY 
+ rend in solar cells, 2 :34306 
tovoltaic energy converters, 2 :34313 
Semiconductor p-n junction solar cell and method of manufacture 
(Patent), 2 :34326 


Studies of basic mechanisms cell efficiency for 
terrestrial 2 :34269 (CO 760837-P1) 
SOLAR CELLS/ELECTRIC CONTACTS 


Interconnector for components such as solar cells or the like 
(Patent), 2 :34320 
SOLAR CELLS/ELECTRICAL PROPERTIES 
Open-circuit voltage of vertical-junction solar cells, 2 :34314 
SOLAR CELLS/EPITAXY 
Epitaxy in solar cells, 2 :34306 
SOLAR CELLS/FABRICATION 
Improved semiconductors for photovoltaic solar cells, 2 :34277 
CONF-760837-P1) 
—_" making semiconductors for solar cells (Patent), 2 
Method of fabricating a photovoltaic device (Patent), 2 :34325 
Semiconductor p-n junction solar cell and method of manufacture 


(Patent), 2 nae 
Ternary compound thin film solar cells. Quarterly report No. 2, 1 
Dec 1975-29 Feb 1976, 2 :34296 (PB-253344) 
Ternary compound thin film solar cells (CuInS2, CuInSez, and 
CulnTez), 2 :34276 (CONF-760837-P1) 
SOLAR CELLS/MATHEMATICAL MODELS 
igh energy density photovoltaic converters, 2 :34281 (CONF- 
760837-P2) 
SOLAR CELLS/MEETINGS 
Proceedings of the ERDA semiannual solar ee program 
review meeting, 2 :34262 (CONF-760837-P1) 
Proceedings of the ERDA semiannual solar photovoltaic program 
review meeting, 2 :34283 (CONF-760837-P2) 
SOLAR CELLS/PERFORMANCE TESTING 
Solar photovoltaic field tests and applications program, 2 :34289 
(CONF-760837-P2) 
SOLAR CELLS/RESEARCH PROGRAMS 
Applied research on II-VI compound materials for heterojunction 
solar cells, 2 :34274 (CONF-760837-P1) 
Investigation of thin film solar cells based on CueS and certain 
tovoltaic conversion program. Summary report, 2 : 1 
(ERDA-76-161) 
Progress and plans for the ERDA Tests and Applications Project, 
2 (CONF-760837-P2) 
SOLAR CELLS/REVIEWS 
Solar cells unlock solar energy-on the way to lar, 
utilization of solar energy with semiconductors, 2 :34310 
SOLAR CELLS/SOLAR CON TORS 
ERDA Photovoltaic Systems Definition Project: Concentrator 
Development Task, 2 :34398 (CONF-760837-P2) 
SOLAR CELLS/USES 
a of photovoltaic systems, 2 :34290 (CONF- 
Solar photovoltaic field tests and applications program, 2 :34289 
(CONF-760837-P2) 
SOLAR COLLECTORS 
See also FLAT PLATE COLLECTORS 
SOLAR COLLECTORS/CONTROL SYSTEMS 
Differential temperature controller for use in a solar energy 
conversion system (Patent), 2 :34413 
SOLAR COLLECTORS/COVERINGS 
Spectral and directional radiation characteristics of thin-film 
coated isothermal semitransparent plates, 2 :34401 
SOLAR COLLECTORS/DESIGN 
Apparatus for storage energy from electromagnetic radiation 
: and low 
bination heat pump temperature solar heat collector 
(Patent), 2 :34381 
Energy conversion system (Patent), 2 :34420 
Solar energy converter (Patent), 2 :34414 
Solar heating system (Patent), 2 :34416 
Solar heat collector module (Patent), 2 :34419 
Solar oven (Patent), 2 :34383 
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Structure for collecting solar energy (Patent 23 34415 
Venetian blind for solar heatin, cai 2: 
SOLAR COLLECTORS/OPERATIO 
Working principal of a solar ~ eg 2 :34406 
SOLAR COLLECTORS/PARABOLIC REFLECTORS 
Theoretical study on the performance of horizontal 
cylinder type collector for solar cooling, 2 :34366 
SOLAR COLI COLLECTORS/SPECTRALLY 


solar radiation optical properties, 2 :34407 
Photon energy converter (Patent), 2 :34421 
Reflectance and emittance of ey selective titanium and 
338103)" nitrides. Report of investigations 1976, 2 :34400 (PB- 
epee and directional radiation characteristics of thin-film 
coated isothermal ent 2 :34401 
SOLAR COLLECT: ORS/ THERMAL CIENCY 


sca efficient sun energy commutators, :34403 
INCENTRATO 


T 
See also COMPOUND PARABOLIC CONCENTRATORS 
SOLAR CONCENTRATORS/DESIGN 
Device for converting sunlight into electrici' en 2 :34328 
Method of fabricating a photovoltaic device (Patent), 2 :34325 
Solar heat collector module (Patent), 2 :34419 
SOLAR CONCENTRATORS/RESEARCH 
ERDA Photovoltaic Definition 
Development Task, 2 :34398 (CONF-760837-P2) 
SOLAR COOLING SYSTEMS 
See SOLAR AIR CONDITIONERS 
SOLAR ENERGY 
Heliotechnique and development, 2 :34259 
SOLAR ENERGY/ECONOMIC DEVELOPMENT 
Single eee. y pitfall (Principles of cost reduction in solar 
34261 (BNL-21491 
SOLAR ENERGY/ECONOMICS 
solar for private 2 :34378 
Solar ener assessment (Book), 2 :34256 
SOLAR EN /FEASIBILITY STUDIES 
Energy sources for tomorrow. Non-nuclear-non-fossil primary 
energy carriers. Pt. 1. Meeting the energy demand in the future 
pod the importance of non-fossil and non-nuclear primary 
y carriers, 2 :35352 
SOLAR INERGY/FORECASTING 
Prospects of solar techniques, 2 :34257 
SOLAR ENERGY/HEAT STORAGE 
Solar energy storage, 2 ope 
ergy: who's doing what ne grou poy 
National Park and Recreation 27 135314 (NP-21719) 
SOLAR ENERGY/MEETINGS 
Results of development work on the utilisation of solar energy 
(Summary of meeting), 2 :34258 
SOLAR ENERGY/RE Ss 
Solar energy: a UK assessment py 2 :34256 
SOLAR ENERGY/TECHNO ‘Y ASSESSMENT 
Energy sources for tomorrow. pt ee primary 
energy carriers. Pt. 1. Meeting the energy demand in the future 
and the importance of non-fossil and non-nuclear primary 
energy carriers, 2 :35352 
Sclar energy: a UK assessment (Book), 2 :34256 
SOLAR E RGY/USES 
Energy sources for tomorrow. Non-nuclear-non-fossil 


SOLAR ENERGY CONVERSION/CHEMICAL REACTIONS 
Solar energy collection and retrieval a 
photochemical isomerization (Patent), 2 
SOLAR ENERGY CONVERSION/ELECTROLYTIC CELLS 
The photoelectrolysis of water using iron titanate anodes, 2 :35728 
SOLAR ENERGY CONVERSION, IBILITY STUDIES 
Energy sources for tomorrow. Non-nuclear-non-fossil p: 
-_ ee 2. Utilisation of solar radiation energy, 


SOLAR ENERGY CONVERSION/PHOTOCHEMISTRY 
Chemical storage of _ energy and photochemical fuel 
formation, 2 :3430 
g-range approach to the na‘ rtage utilizi 
nonfossil os renewable carbon, 2 : 34284 
SOLAR ENERGY CONVERSION/TECHNOLOGY 
ASSESSMENT 


SOLAR FLARES/ENERGY YIELD 


SOLAR 382. Part I Data 
Solar geophysical dat 32 Part (prompt Da 
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Li) (supplement) February 1976, 2 :36413 (PB-247137- 
Solar-geophysical data number 382. Par’ II er 1973 and 
rts). Data for December 1975-November 1975 and 
miscellanea. Explanation of data reports issued as number 378 
(supplement) February 1976, 2 :36414 (PB-247137-382-2/SL) 
SOLAR FURNACES/CHEMICAL REACTIONS 


Solar reactor steam generator method and 
heated reaction of hydrogen and eae 2 :34385 
SOLAR FURNACES/CONSTRUCTIO} 
Method of constructing solar furnace (Patent), 2 :34384 
SOLAR FURNACES/DESIGN 
Method of constructing solar furnace (Patent), 2 :34384 
Solar oven (Patent), 2 :34383 
Solar reactor steam —— method and 
heated ° and chlorine), 2 :34385 
SOLAR HEAT 
See also NITINOL HE HEAT ENGINES 
tus for converting solar energy into ical energy 
(Patent), 2 :34395 
Method for me utilization of solar energy (Patent), 2 :34394 
Solar energy tus and method (Patent), 2 134396 
Solar power Stent (Patent), 2 :34397 
SOLAR HEAT ENGINES/EVAPORATION 
Method for the utilization of solar energy sees. 2 :34394 
SOLAR HEAT ENGINES/HEAT STORA 
Solar energy apparatus and method ey 2 34396 
SOLAR TING/HYBRID SYSTEMS 
Centralized solar/wind home heating, 2 :35464 
SOLAR HEATING SYSTEMS 
Venetian blind for solar heating (Patent), 2 :34379 
SOLAR HEATING SYSTEMS/COST 
Analysis of the technical and cost feasibility of solar and/or wind 
energy systems for Coast Guard public quarters. Final report on 
Task 3, 2 :34360 (AD-A-028332) 
SOLAR HEATING SYSTEMS/DESIGN 
Arrangement for utilizing solar energy for heating buildings 
(Patent), 2 :34382 
Manual for participants in the solar heating/cooling seminars, 2 
34361 (COO-2606-1) 
Solar heating system (Patent), 2 :34416 
SOLAR HEATING SYSTEMS/FEASIBILITY STUDIES 
Analysis of the technical and cost feasibility of solar and/or wind 
energy systems for Coast Guard public quarters. Final report on 
Task 3, 2 :34360 (AD-A-028332) 
SOLAR HEATING SYSTEMS/FLAT PLATE COLLECTORS 
Panel yo small systems with vacuum evaporation for 
space heating with sun energy, 2 :34370 
SOLAR HEATI iG SYSTEMS/TESTING 
Domestic building with a test system for the utilization of solar 


energy, 2 :34. 
SOLAR HEATING SYSTEMS/THERMAL ENERGY STORAGE 
EQUIPMENT 
Underground storage system for heating and cooling systems 
(Patent), 2 :34424 
SOLAR PARTICLES/FORECASTING 
Prediction of solar energetic particle event 
measurements, 2 A- 


PLANTS 
See also PHOTOVOLTAIC POWER PLANTS 
THERMAL POWER PLANTS 
i solar generation into electric utility systems, 2 
34336 (CONF: 760837-P1) 
SOLAR POWER PLANTS/COST 
Evaluating the total cost of an on-site solar energy system, 2 


335465 
SOLAR POWER PLANTS/TOTAL ENERGY SYSTEMS 


SOLAR RADIO BURSTS/SHOCK WAVES 
i Id, 2 :3641 
SOLAR RADIOWAVE RADIATION/TABLES 
Solar-geophysical data number 382. nap ony reports). Data 


for May 1976-April 1976. data reports sacleibes 
Febranry 1976 2 :36413 (PB-247137- 
1 


SOLAR WATER HEATERS/PROCESS HEAT 


Solar-; repay Dots f data number 382. Part II (com 
for December 1975-November 1975 and 
mice dha Explanation of data reports issued as number 378 
(su ay February 1976, 2 :36414 (PB-247137-382-2/SL) 
so CE HEATING/BIBLIOGRAPHIES 
Flat plate solar collectors and their application to dwelli 
conversion of solar energy), 2 :34399 (NP-21 
bat alg ting and air conditioning (citations from the 
on) ). eee for 1964-Sep 76, 2 :34363 (NTIS/PS-76/ 


ex data or 


SOLAR SPACE MEATING/COST BENEFIT ANALYSIS 
— of the technical and cost feasibility of solar and/or wind 
met Tana ystems for Coast Guard public quarters. Final report on 
Task 3, 2 :34360 (AD-A-028332) 
SOLAR SPACE HEATING/DEMONSTRATION PROGRAMS 
InterTechnology Corporation proposed criteria and 
recommendations for selection of PON non-residential 
demonstration sites, 2 :34362 (COO/2688-76/11) 
SOLAR SPACE HEATING/ECONOMICS 
BBC-solar house - desi; 
family house, 2 :343 
Residential solar heating and cooling constraints and incentives. A 
review of the pom Final report, 2 34365 
Solar energy werhouse for jobs, 2 :34 
SOLAR SPAC HEAT! G/LEGAL ASPECTS 
Residential solar heating and cooling constraints and incentives. A 
review of the literature. so 2 :34365 (PB-258238) 
SOLAR SPACE 


i , 2 34372 
PACE HEATING/REVIEWS 
Flat plate solar collectors and their application to dwellin; 
temperature conversion of solar energy), 2 :34399 (NP- 1129) 
SOLAR SPACE HEATING/SOCIO- NOMIC FACTORS 
Residential solar heating and cooling constraints and incentives. A 
review of the literature. Final report, 2 :34365 (PB-258238) 
SOLAR STILLS/DESIGN 
Device for the production of drinking water from sea water with 
the help of solar energy (Patent), 2 :34386 
Device for the production of drinking water from dirty, 
poner tered pow and saline water and from draina; e its in salt 
swamps with the help of solar energy (Patent), 387 
Device for the production of drinking water from sea water or 
dirty and contaminated water with the help of solar energy 
2 :34388 
ILAR THERMAL POWER PLANTS/DESIGN 
A weet od for generating power using environmental temperature 
‘or collectin utilizing so! atent), 2: 
so. THERMAL BOWER PLANTS/ECONOMI 
an study of cost tar; solar 
lants, 2 :34337 (ORNL/TM-5787) 
SOLAR Th RMA POWER PLANTS/MECHANI 


Support structure for solar energy converter (Patent), 2 :34341 
SOLAR THERMAL POWER PLANTS/TECHNOLOGY 


ASSESSMENT 
—" of solar energy in the high-temperature range, 2 


ETA: a model for energy technology assessment, 2 :35390 
SOLAR TRACKING/DIGITAL-TO-ANALOG CONVERTERS 


Combined digital-analog tracker for terrestrial applications, 2 


:34405 
SOLAR WATER HEATERS/BIBLIOGRAPHIES 
Flat plate solar collectors and their application to Sari 
temperature conversion of solar energy) 2 :34399 1129) 
SOLAR WATER HEATERS/DESIG: 
Storage type solar water heater Potent), 2 :34393 
Seeustons tor collecting solar energy (Patent), 2 :34415 
SOLAR WATER HEATERS/FEASIBILITY STUDIES 
Feasibility of heating domestic hot water for apartments with solar 
Soa Final report, 1 Jul 1975-30 Jun 1976, 2 :34389 (AD-A- 


SOLAR WATER HEATERS/PERFORMANCE 
Final report on survey of the applications of solar thermal energy 
systems to industrial process heat. Volume 3. Solar — 
energy systems analysis and preliminary assessment of related 
nontechnical issues, 2 :34391 UTID-27348/3) 
Solar facility with water heater and floor heating. One year’s 
tional experience with the Leverkusen solar house of 
ilhelm Peters, 2 :34374 
report on survey of the applications of solar thermal energy 
systems to industrial process heat. Volume 2. Industrial process 
heat survey, 2 :34390 (TID-27348/2) 
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SOLAR PONDS/EFFICIENCY 
From solar to electric energy via thermal energy. II. The solar 
pool, 2 :34402 
sou Kk PONDS/SALINITY 
From solar to electric energy via thermal energy. II. The solar a 
pool, 2 :34402 
SOLAR PONDS/STABILITY 
From solar to electric energy via thermal energy. II. The solar 
pool, 2 :34402 


SOLAR WATER HEATERS/REVIEWS 


Final report on survey of the applications of solar thermal energy 
systems to industrial process heat. Volume 3. Solar thermal 
energy systems analysis and preliminary assessment of related 
nontechnical issues, 2 :34391 aa 

SOLAR WATER HEATERS/REVIEW: 
Flat plate solar collectors and their - to dwellin; ay Ww 
temperature conversion of solar fn Ee 2 :34399 (NP-21129) 
SOLAR WATER HEATERS/TESTI 

Domestic building with a test system for the utilization of solar 

energy, 2 :34368 
SOLAR WATER HEATERS/THERMAL EFFICIENCY 

Solar energy for domestic water heating. Results of investigations 

in Central Europe, 2 :34392 


WIND 
Magnetic holes in the solar wind, 2 :36412 (N-76-24136) 
WIND/TABLES 
lar-geophysical data number 382. Part I (prompt reports). Data 
“— ay 1976-April 1976. Explanation of data reports issued as 
number 378 (supplement) February 1976, 2 :36413 (PB-247137- 
382-1/SL) 
X-RAY BURSTS/TAB. 
lar-geophysical data number 82. Part I (prompt reports). Data 
“7 ay 1976-April 1976. Explanation of data reports issued as 
a 378 (supplement) February 1976, 2 :36413 (PB-247137- 
382-1/SL) 
SOLAR-ASSISTED POWER SYSTEMS/FEASIBILITY STUDIES 
Solar-assisted power systems, 2 :34342 
SOLID FUELS 
Uranium plutonium carbide sphere- 
for the fast breeder reactor, 2 :34813 
SOLID STATE LASERS/APERTURES 
a smoothing aperture for an optical beam (Patent), 2 
:358 
SOLID STATE LASERS/ENERGY YIELD 
Calculation of the energy parameters of a laser with an unstable 
resonator, 2 :35904 
SOLID STATE LASERS/FABRICATION 
Fabrication of a self-aligned mirror on a solid-state laser for 
controlling filamentation (Patent), 2 :35910 
SOLID STATE LASERS/STIMULATED EMISSION 
Cross section of the 41::/2-*l:3/2 laser transition in Er** ions in 
yttrium-erbium-aluminum garnet crystals, 2 :35909 
SOLID STATE PHYSICS/DISPERSION RELATIONS 
Connection between the dispersion relation, surfaces of constant 
energy, and energy bands in solids, 2 :36656 
SOLID WASTES 
See also AGRICULTURAL WASTES 
MILL TAILINGS 
REFUSE DERIVED FUELS 
WOOD WASTES 
SOLID WASTES/COMBUSTION 
Device for the combustion of solid fuel wastes in a steam 
enerator (Patent), 2 :35817 
SOLID WASTES/CONVERSION 
oo et Industrial processes technology, 2 :35374 (CONF- 
SOLID WASTES/MARINE DISPOSAL 
Ocean dumping in the United States-1975. Third annual report of 
the environmental protection agency on administration of Title 
I of the marine protection, research, and saactuaries act of 1972, 
as amended. Report for fiscal year 1974, 2 :36207 (PB-258694) 
aste products as a potential replacement for aggregates, 2 :35577 
(MERC/SP-76/4) 
SOLID WASTES/SPONTANEOUS COMBUSTION 
Refuse pile fire abatement using flyash injection (5 refs.), 2 :33738 
(MERC/SP-76/4) 
SOLID WASTES/WASTE DISPOSAL 
A bioassay dilution technique to assess the significance of dredged 
material disposal. Final report, 2 :36204 (AD-A-030263) 
Solid waste disposal economics (a og my A with abstracts). 
Report for 1964-Jun 1976, 2 :35578 (NTIS/PS-76/0661) 
Twelve-month extension Sonoma county solid waste stabilization 
study. Final report, 2 :36180 (PB-254550) 
SOLID WASTES/WASTE MANAGEMENT 
Waste reduction: issues and a 2 :35583 
SOLID WASTES/WASTE PROCESSING 
Process for the production of petroleum (Patent), 2 :34233 
SOLIDS/CHEMICAL RADIATION EFFECTS 
Electron spin resonance studies of radiation effects. Progress 
report for period January 1, 1976-December 31, 1976 (Gamma 
and x radiation), 2 :35799 (COO-1385-71) 
SOLITONS/BOUND STATE 
Bound states of soliton in the phi‘s field-theory model, 2 :36556 
SOLITONS/COLLISIONS 
Collisions between Langmuir solitons, 2 :36760 
SOLITONS/TRAPPED ELECTRONS 
Trapped electron in ion acoustic waves and solitons, 2 :36758 


fuel. An alternative fuel 
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SOLVENT EXTRACTION/BIBLIOGRAPHIES 
Solvent extraction a evaluation study. Part 3. Summary, 


2 :35767 ty 3)) 
ILVENT-REFINED CAL COMPOSITION 
High precision trace ae and organic constituent analysis of 
= solvent-refined coal materials, 2 :34038 (BNWL- 
A. 
SOLVENT-REFINED COAL/HYDROGENATION 
Chemistry of li Poon erate Quarterly report, July- 
September 197 MoO3-TiO2; iO-TiO2-SiO»; 
MoO3-NiO-Al2Os), 2 :33655 5 (FE-2211-3) 
SOLVENT- REFINED C COAL/ION EXCHANGE 
Ch f li fi rt, July 
emistry 0 ite liquefaction. Quarter - 
September 1976 6 (NiO-MoOs-TiO2; On Moby SiO»: 
MoOs-NiO-ZrOz; MoOs-NiO-Al2Os), 2 :33655 (FE-2211 -3) 
SOLVENT-REFINED COAL/PRODUCTION 
Solvent refining of Wyodak, Illinois ad 6 barry ) and 
Black Mesa coals. Vol. II. Final re 2 :33669 PB 233831) 
SOLVENT-REFINED COAL/SOL TLITY 
X-ray and derivatographic examinations of coal extract and its 
benzene-insoluble eS (14 refs.), 2 :33672 
SOLVENT-REFINING LANTS 
See COAL PREPARATION PLANTS 
SONIC LOGGING/DATA ANALYSIS 
Computer log analysis + core analysis = improved formation 
evaluation in West rie Unit, 2 :33861 
LLL gas stimulation 2 rogress 
October-December 1976, 2 :33994 uC 50036-76-4) 
SOUTH DAKOTA/LAND U: 
Water for energy. Missouri Stiver reservoirs: Pick-Sloan Missouri 
ar . Draft environmental statement, 2 :36218 (DES- 


SOUTH DAKOTA/OIL SHALES 
Preliminary regional study of the present and possible future oil 
and gas development in the areas of thick rock = and shale 
deposits of Michigan, Ohio, Pennsylvania, and western New 
York as of December 1975, 2 35418 (ORNL/Sub/87989-75/1) 
SOUTH DAKOTA/WATER REQUIREMENTS 
Water for energy. Missouri River reservoirs: Pick-Sloan Missouri 
ark . Draft environmental statement, 2 :36218 (DES- 


SOVIET BREEDER REACTOR-S5 


EAN PLANT 
See GLYCINE HISPIDA 
SPACE FLIGHT/BIOLOGICAL RADIATION EFFECTS 
Role of nuclear stars in the light flashes observed on Skylab 4. 
Scientific report no. 3, 1 May 1975-30 Apr 1976, 2 :36310 (AD- 
A-028733) 
SPACE HEATING 
See also ANNUAL CYCLE ENERGY SYSTEM 
Energy carriers within and SNG, 2 :35396 
SPAC HEATING/CONTROL 
Thermodynamic simulation of a Suilding control 
system, 2 :35520 
SPACE HEATING/COST 
Comparison of costs for district heating with heat costs for oil and 
gas-fired central heating systems, 2 :35324 
SPACE HEATING GY CONSERVATION 
Experimental investigation of retrofit options for mobile homes, 2 
335551 (OKNL/ 9) 


Industrial innovations and YF toward more-efficient 
usage of electrical energy, 2 :35450 
Optimum control of heating, ventilating, and air conditioning 
systems, 2 :35532 
SPACE HEATING/ENERGY DEMAND 
Rational energy utilization by the use of 
SPACE HEATING/HEAT EXCHANG 


2 :35431 


Heat exchan 2 :35513 
SPACE HEA ERATURE CONTROL 
Installation forl limiting the the output of an electric heating unit 
controlled electronically (Patent), 2 :35546 
SPACE LATTICES 
See CRYSTAL LATTICES 
SPACECRAFT POWER SUPPLIES/SILICON SOLAR CELLS 
—_ energy-significant technical developments through the use 
of semiconductors, 2 :34311 
SPALLATION/REVIEWS 
reactions: results, 1967-75, 2 :36573 


combinational logic 32020) for energy 
i Ihysics experiments, 2 :36045 (B 
— ON ENGINES/AUTOMOTIVE FUELS 
arg spar k-ignition engines: an overview, 2 :35590 
ely utilizing hybrid thermodynamic combustion 
Vv u ynamic 
cycles (Patent), 2 35620 
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SPARK aca ENGINES/EXHAUST RECIRCULATION 


SY: 
Method and device for the itable mixtures of 
fuels of different calorific values - a engines 
Patent), 2 :35612 
SPARK IGNITION ENGINES/FUEL CONSUMPTION 
Lean-burnin oon ition engines: an overview, 2 :35590 
SPARK IGNI IN ENGINES STEMS 
— system for the combustion of pia a gas (Patent), 2 
Method and device for the 
fuels of different calorific 
fatent), 2 :35612 
SPARK IGNITION ENGINES/HYDROGEN FUELS 
—— system for the combustion of hydrogen gas (Patent), 2 


SPARK IGNITION ENGINES/IGNITION SYSTEMS 
= - latest optopcouplers to receive recognition, 2 


SPARK al ENGINES/POLLUTION CONTROL 
EQUI 
Eliminating 


lution from petrol 2 
SPARK IG IN ENGINES) THERMAL EFFI 
spark-ignition engines: an overview, 2 3590 


(2.5-GeV electron--positron storage ring at SLAC, Stanford 
University.) 
SPEAR/BEAM BUNCHING 
Bunch lengthening in SPEAR and extrapolation to PEP, 2 :36009 


BNL-2 
SELECTIVE SURFACES/EMISSIVITY 
“aes and emittance of a selective titanium and 
zirconium nitrides. Report of investigations 1976, 2 :34400 (PB- 


258 109) 
SPECTRALLY SELECTIVE SURFACES/FABRICATION 
Photon energy converter (Patent), 2 :34421 
Reflectance and emittance of spectrally selective titanium and 
zirconium nitrides. Report of investigations 1976, 2 :34400 (PB- 


258 109) 
SPECTRALLY SELECTIVE SURFACES/OPTICAL 
PROPERTIES 
Impact upon the radiative balance sheet of a surface exposed to 
solar radiation optical properties, 2 :34407 
Photon energy converter (Patent), 2 :34421 
Spectral and directional radiation characteristics of thin-film 
coated isothermal semitrans t plates, 2 :34401 
SPECTRALLY SELECTIVE URFACES/REFLECTIVITY 
Reflectance and emittance of s; — selective titanium and 
10) nitrides. Report of investigations 1976, 2 :34400 (PB- 


OMETERS 
See also ELECTRON SPECTROMETERS 
ELECTROSTATIC SPECTROMETERS 
GAMMA SPECTROMETERS 
MASS SPECTROMETERS 
MULTIPARTICLE SPECTROMETERS 
SPECTROMETERS/DESIGN 
Emission and polarization spectrometer for biophysical 
troscopy, 2 :35763 
SP’ FUEL CASKS/PERFORMANCE TESTING 
Spent fuel shipping cask accident evaluation, 2 :34102 (HEDL- 
TME-75-138) 
cal description of heavy truck 
tatist: ription vy truck accidents 
segments of interstate ae et 2 :34120 (SAND-76-0409 
Application of gamma isotopic corre tec 
safeguards identification and verification p' inal report 
for the period 15 November 1973 - 14 focouber t 1975, 2: 
(IAEA-R-1443-F) 
SPENT FUEL ELEMENTS/CHEMICAL COMPOSITION 
EXTENDCHAIN: a of computer for 
calculating the buildup o and 
in reactor fuel elements (HTOR), 2 2 :34101 
A-A-1 
SPENT FUEL ELEMENTS/GAMMA SPECTROSCOPY 
——— of gamma and isotopic correlation tec’ sed for 
‘eguards identification and verification purposes. 
po period 15 November 1973 - 14 November vember 1975, at 
(IAEA-R-1443-F) 
SPENT FUEL ELEMENTS/ISOTOPE RATIO 
IAEA bank of correlated iso’ sates data, 2 :34182 
SPENT FUEL ELEMENTS/N TESTING 
Safety features of the Fuel Monitorin; BENE Al handling of the 
irradiated FBR fuels, 2 :35859 
rtation of spent n 
INT FUEL 


SPENT 
Experience wi —- -term storage of LWR fuel 
elements, 2 :345' 


— 


SPENT Fl FUEL STORAGE/FUEL POOLS 
i he expansion of spent fuel storage capacity, 2 :34833 (K-OP- 
SPENT FUELS/BUILDUP 
Numerical integration of a stiff system of linear differential 
uations, 2 :34895 (RD/B/N-3693) 
SP FUELS/RADIATION HAZARDS 
Reduction of long-term potential hazard of t fuel from 
aed reactors by heavy element recycles, 2 :34713 (AECL- 
fuel reprocessing program 
reprocessin October 1- 
December 31, 1976, 284 115 5768) 
SPENT FUELS/STORA 
Storage of spent fuel omy light water reactors (Washington 
Public Power Supply System), 2 :34122 
SPENT FUELS/X-RAY RADIOGRAPHY 
of high temperature reactor fuel after 
irradiation, 2 :34634 (CEA-CONF.3571) 
IHALES/CHEMICAL PROPERTIES 
Research and development program on the disposal of retorted oil 
shale; Paraho Oil Shale Project. Laboratory tests on Paraho 
ee plant retorted oi] shale. Interim report 17 Dec 1974-3 Apr 
975, on Phase 3, Part 1, 2 :34056 (PB-253598) 
SPENT SHALES/LEACHING 
Simulated _ round water leaching of in situ retorted or burned oil 
shale (Effects of retorting time, temperature, and atmosphere on 
leaching properties of spent shales), 2 :34058 
SPENT SHALES/PHYSICAL PROPERTIES 
Research and development program on the disposal of retorted oil 
shale; Paraho Oil Shale Project. Laboratory tests on retorted 
shale from the direct heated semi-works plant. Interim 13 
Feb-24 Oct 1975, on Phase 4, Part 1, 2 :34057 (PB.253599) 
SPENT SHALES/WASTE PROCESSING 
Research and development program on the disposal of retorted oil 
shale; Paraho Oil Shale Project. Laboratory tests on old 
U.S.B.M. retorted shale. Interim report Phase 2, 15 Apr-15 Jul 
1974, 2 :34055 (PB-253597) 
TOGONIA/BIOLOGICAL RADIATION EFFECTS 
Genetic effects of acute spermatogonial x-irradiation of the 
laboratory rat, 2 :36322 
SPLEEN/RADIOSENSITIVITY 
Late effects of in utero exposure to carcinogens in rats, with 
special reference to postnatal growth and tumorigenesis (X - 
radiation, fast neutrons, N-butylnitrosourea), 2 :36320 
CELLS/ RES 


Immunologic properties of bacterial lipopolysaccharide (LPS). 

IV. Cellular basis of the unresponsiveness of C3H/HeJ mouse 
leen cells to LPS-induced mitogenesis, 2 :36335 . 
SPLEEN CELLS/MUTAGENESIS 

Immunologic properties of bacterial lipopolysaccharide (LPS). 
IV. Cellular basis of the unresponsiveness of C3H/HeJ mouse 
a... cells to LPS-induced mitogenesis, 2 :36335 

BANKS/REVEGETATION 
—— mine reclamation: an island biogeographical and ecosystem 
a oe Progress report, June 1, 1976-May 31, 1977, 

2 :33749 4 


2758-2) 
SPRAY PO 
See COOLING PONDS 
SPREAD F/ELECTRON DENSITY 
Equion, an equatorial ionospheric irregularity experiment. inate 
report, 2 :36427 (AD-A-028839) 
SQUID DEVICES/ELECTRIC CONDUCTIVITY 
Quantum ae at Nb and NbsSn superconducting 
microbridges, 2 :35851 
SQUID DEVICES/ FABRICATION 
High-temperature Nb3Sn thin-film SQUID’s, 2 :35854 
SRC ROCESS/CHEMICAL EFFLUENTS 
Characterization of substances in products, effluents and wastes 
from synthetic fuel production tests. Quarterly progress report, 
2 :33748 (BNWL-2131) 
SRC PROCESS/ENVIRONMENTAL EFFECTS 
Characterization of substances in products, effluents and wastes 
from synthetic fuel production tests. Quarterly progress report, 
2 :33748 (BNWL-2131) 
SRC PROCESS/PERFORMANCE 
Solvent refining of Wyodak, Illinois No. 6 (Monterey mine) and 
Black Mesa coals. Vol. II. Final report, 2 :33669 @B253531) 
SRC PROCESS/RESEARCH PROGRAMS 
Coal liquefaction. Quarterly report, April-June 1976, 2 :33653 
(ERDA-76-95/2) 
SR-OB REACTOR 
See SUBCRITICAL ASSEMBLIES 
STABILIZED SUPERCONDUCTORS/FABRICATION 
= fabricating a stabilized superconductor (Patent), 2 


201S STABILIZED SUPERCONDUCTORS/FABRICATION 


STACKS/CLOSURES 


STACKS/CLOSURES 
Fireplace 2 :35841 
ST. ‘CREEP 


Validation of high ms design methods and crii 
Quarterly progress for the period ending 31, 11976, 2 
334763 (WARD-HT-3045-21) 
STAINLESS STEEL-304/MECHANICAL PROPERTIES 
Sodium Technology Program: friction, wear, and self-weldi 
Quarterly progress report for the period ending July 31, 1 6 
MFBR), 2 :34764 (WARD-NA-3045-38) 
304/MICROANALYSIC 
rgy dispersive x-ray measurements of thin metal foils, 2 :35754 
sTAn LESS STEEL-304/STRAINS 
Validation of high temperature design methods and criteria. 
Quarterly oe report for the period ending May 31, 1976, 2 
34763 (WARD-HT-3045-21) 
STAINLESS STEEL 304/WELDED JOINTS 
=e nuclear reactor internals of austenitic stainless steels, 2 


STAINLESS STEEL-304/X-RAY SPECTRA 
Energy dispersive x-ray measurements of thin metal foils, 2 :35754 
ST. STEEL-308/WELD: 


ED JOINTS 
= nuclear reactor internals of austenitic stainless steels, 2 
STAINLESS STEEL-310/FAILURES 
Materials research for clean utilization of coal. ly progress 
report (Particle abrasion), 2 :33625 (FE-3800-9 
STAINLESS STEEL-310/MATERIALS TESTING 
Materials research for clean utilization of coal. ly progress 
report (Particle abrasion), 2 :33625 (FE-3800-9 
STAINLESS STEEL-316/CORROSION 
Recent advances in the delineation of the mechanism of fission- 
product-induced intergranular attack in Type-316 stainless steel 


‘gran 
cladding (LMFBR), 2 :34748 (GEAP-14136) 
STAINLESS STEEL-316/CREEP 
Validation of high temperature design methods and criteria. 
Quarterly progress report for the period ending May 31, 1976, 2 
334763 (WARD-HT-3045-21) 
ponent and systems development program. 
progress report for the period ending December 31, Sor 96, 2 
334636 (GA-A-14244) 
STAINLESS STEEL-316/FRICTION 
Sodium Technology Program: friction, wear, and self-we 
Quarterly ee report for the period ending July 31, 1 6 
(LMFBR), 2 :34764 (WARD-NA-3045-38) 
STAINLESS STEEL-316/ION IMPLANTATION 
Blister formation in multiple energy He* implanted stainless steel, 
2 :35693 (SAND-76-5844) 
STAINLESS STEEL-316/NEUTRON REACTIONS 
Studies of (n,xp), (n,xd) and (n,xa) cross sections at 15 MeV, 2 
:36614 (UCID-17390) 
STAINLESS STEEL-316/STRAINS 
Validation of high temperature design methods and criteria. 
Quarterly progress report for the period ending May 31, 1976, 2 
334763 (WARD-HT-3045-21) 
STAINLESS STEEL-316/WEAR 
Sodium Technology Program: friction, wear, and self-welding. 
Quarterly —— report for the period ending July 31, 1976 
'AINLESS STEEL-347/FAILURES 


Materials research - pn utilization of coal. 
report (Particle abrasion), 2 :33625 (FE-3800-9 
STAINLESS STEEL-347/MATERIALS TESTING 
Materials research for clean utilization of coal. 
rt (Particle abrasion), 2 :33625 (FE-3800-9 
ST. STEELS 


See also STAINLESS STEEL-304 
STAINLESS STEEL-308 
STAINLESS STEEL-310 
STAINLESS STEEL-316 
STAINLESS STEEL-347 
STAINLESS STEELS/NUCLEAR PROPERTIES 
Nuclear properties of lithium/high-grade steel blankets, 2 :36793 
STAINLESS STEELS/STRAIN: 
Shakedown of a torispherical drumhead made from a strain 
hardening material, 2 :34952 (INIS-mf-3386) 
STAINLESS STEELS/ULTRASONIC TESTING 
Microstructural effects and signal-enhancement techniques in 
ultrasonic examination of stainless steel, 2 :35939 (ANL-76-115) 
STANDARDS 
An experiment on accelerating the writing of nuclear standards 
conducted for the American National Standards Institute. Final 
2 :34838 (PB-256 129) 
les of as air pollutants, 2 :36338 
—— “a 7). application of RDT standards, 2 :34839 (RDT-F- 
STANDING CROP 
See BIOMASS 


progress 


progress 
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STAR EVOLUTION/GENERAL RELATIVITY THEORY 
The relativistic — of stellar structure and evolution, 2 
:36393 (N-76-24108) 
STAR MODELS/GENERAL RELATIVITY THEORY 
The relativistic —— of stellar structure and evolution, 2 
:36393 (N-76-24108) 
STARK REACTOR/NEUTRON SPECTRA 
—— , multi-dimensional investigations of the power 
tral densities of the Georgia Tech Research Reactor and 
an Feat Thermal Argonaut Reactor, 2 :35128 
See also BINARY STARS 
NEUTRON STARS 
T TAURI STARS 
STARS/GRAVITATIONAL COLLAPSE 
a and equation of state of thermally dissociated matter, 


2: 
STATIONARY POLLUTANT SOURCES 
(Used for general articles when sources are not named. See also 
ific stationary sources, Fossil-fuel Power Plants.) 
also AIR POLLUTIO. 
— of the fifth Pennsylvania environmental conference: 
, economy, and the environment (Task Force Reports), 2 


STEAM COOLED REACTORS 
Vapour cooled nuclear reactor (Patent), 2 :35139 
STEAM GENERA’ HEAVY WATER REACTOR 
See SGHWR 
> with ib] nal of 
team generators with a permissible operational excess 
up to 0.5 bar (low-pressure steam 2 
STEAM GENERATORS/CHEMI 
Solar reactor steam — method and evn rattan: solar 
heated reaction of hydrogen and chlorine), 2 :34385 
STEAM GENERATORS/CONTROL SYSTEMS 
Instrumentation of nuclear steam generator system, 2 :35064 


(INIS-mf-3239) 
STEAM GENERATORS/DESIGN 
Large steam generator operated on lignite or other fuels 


ery to ashing (Patent), 2 :34480 
STEAM GENERATO: CURRENT TESTING 
CSF-2F control apparatus using eddy currents of two frequencies. 
the Fessenheim 1 2 :34929 (CEA-CONF- 
STEAM GENERATORS/FLUID FLOW 
Numerical procedure to determine flow and om ration in the 
narrow between steam generator tubes (PWR), 2 :34624 
STEAM GENERATORS/HEAT RECOVERY 
Energy conservation program at Ralston Purina, 2 :35382 
STEAM GENERATORS/HEAT TRANSFER 
—— procedure to determine flow and evaporation in the 


between steam generator tubes ), 2 34624 
RATORS/INSPECTION 
inspection and for the carrying-out o ible 
work on the tube bundle of steam encatos , 2 34614 


STEAM GENERATORS/LEAK D: 
Detector and a two chamber gas pump of high sensitivity 
(Patent; LMFBR), 2 :34780 
STEAM GENERATORS/PERFORMANCE TESTING 
Functional performance of the helical coil steam generator, 
Consolidated Nuclear Steam Generator (CNSG) IV system. 
Executive summary report, 2 :35137 (PB-253323) 
Functional performance of the helical coil come geen. 
ee Nuclear Steam Generator (CNSG) IV system. 
rt, 2 :35138 oe 
STEAM GENERATORS/STRESS ANALYSIS 
Strength-dimensio ning of steam generators for nuclear power 
plants, 2 :35006 (VZKG-P-63/1974) 
STEAM GENERATORS/TEST FACILITIES 
a for the 1st quarter of 1976 (Central Technical Institute 
O Sodium Test Loop operation), 2 :34782 (TNO-LMEC-25) 
rt for the 4th quarter of 1975 (Central Technical Institute 
(O Sodium Test Loop operation), 2 :34775 (TNO-LMEC-24) 
STEAM GENERATORS, ED JOINTS 


Nondestructive testing ‘ee program. 
rt for period ending December 31, i976 CMB RD 3475 758 


report 
(ORNL-5253) 
STEAM SEPARATORS/OPERATION 
Site of installation of the built-in separators in the steam-water 
system of the TGMP-314A boiler, 2 :34491 
TURBINES/CONTROL SYSTEMS 


unit under starting a 2: 


transmission behavior of groups of structural parts, 2 
STEAM TURBINES/DES 


(WWER), 2 :34615 
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Automatic control of of a 500 MW 
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Design features of steam turbines, 2 :34484 
Turbines of the Kharkov turbine plant for atomic gnerey plants 
ent the problems arising in (CATIONS them, 2 :350 
BINES/SPECIFICA 
— features of steam turbines, 2 
STEAM- IRON PROCESS/RESEARCH PROGRAMS 
asification. Quarterly report, April-June 1976, 2 :33613 


Tes -76-9 
/ FRACTURE PROPERTIES 
Fracture conannees of irradiated base and weld metal using large 


CT specimens, 2 :35692 (CONF-760954-6) 
STEEL-ASTM-A533/PHYSICAL RADIATION EFFECTS 
ie toughness of irradiated base and weld metal using large 
mens, 2 :35692 (CONF-760954-6) 
racture toughness of irradia weld metal using large 
CT specimens, 2 :35692 (CONF-760954-6) 


See also CHROMIUM-MOLYBDENUM STEELS 
STAINLESS STEELS 
STEEL-ASTM-A533 
— of sulfur dioxide and acid precipitation on metals and anti- 
inted steel, 2 :36137 
STEEL! /CORROSION PROTECTION 
The response of coated steels to cavitation in 
environments. Technical report, 2 :35685 TAD-A 026293) 
STEELS/EMBRITTLEMENT 
Study on the irradiation embrittlement of pressure vessel steels for 
LWR type reactors, 2 :34583 
STEELS. CTURE PROPERTIES 
Controlled rolled steels for offshore pipelines, 2 :35659 
Critical evaluation of the Heavy Section Steel Technology 
program. I, 2 :34977 (INIS-mf-3386) 
Growth characteristics of surface flaws in pressure vessels, 2 
:34962 (INIS-mf-3386) 
Probabilistic brittle fracture analysis for major thermal transients 
in pressure vessels, 2 :34978 (INI 1S-mf.3 3 
STEELS/HYDROGENATION 
Effects of high-temperature, high-pressure hydrogen on low-alloy 
steels, 2 :35687 
STEELS/MECHANICAL PROPERTIES 
Internal-stress measurements in platings, 2 :35030 
Steel grades in the yield strength range 350-550 N/mm? with 
improved weldability for offshore structures, 2 :35660 
STEELS/PHYSICAL RADIATION 
Stud 5 Ny the irradiation embrittlement of pressure vessel steels for 
R type reactors, 2 :34583 
STEELS/PROCESSING 
Energy a of materials, products, processes and services 


j~ 35459 
STEELS. CORROSION 
Model experiments on stress corr ‘sion in high 
noncarbonated concrete, 2 :35686 (ORNL-tr-42 
STEELS/WELDABILITY 
Development of large-diameter high-strength line pipe for low- 
temperature service, 2 :35862 
STEELS/WELDING 
Underwater welding of mild steel: a metallurgical investigation of 
critical factors, 2 :35661 
FLARES 


See also SOLAR FLARES 
STELLAR FLARES/STAR MODELS 
The nature of T Tauri variables and FU Orionis flares, 2 :36394 
STELLARATORS/MAGNETIC FIELD CONFIGURATIONS 
Effect of transverse magnetic field on axial magnetic surfaces of a 
—— stellarator perturbed by an equilibrium plasma, 2 


ECHANICAL PROPERTIES 
Sodium Program: friction, wear, and self- 
Mra Ags pro 4, report for the period aaang July 31, 1976 
MFBR), 2 


ARD-NA- 38 
STIRLING ENGINES? OLOGY ASS 
Chapter III. Se technology, 2 :35375 (CONF-751216-) 
STOK 
Stoker aan coal burning apparatus (Patent), 2 :35951 
STORAGE FACILITIES 
See also NATURAL GAS 
PETROLEUM 
TERMINAL FACILITIES 
STORAGE FACILITIES/ENVIRONMENTAL IMPACT 
STATEMENTS 
Strategic Petroleum Reserve. Final environmental impact 
statement for Weeks Island mine, 2 :33969 (FEA 
STORAGE FACILITIES/THERMAL INSULATION 
Polyurethane foam insulation as a tank storage economy, 2 :33971 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
le of deoxyribonucleic polymerases x’ 
ligase in x-ra ar ow synthesis in toluene-treated 
coli K-12, 2 


steels in 


SULFATES/ENVIRONMENTAL EFFECTS 


STRAND BREAKS/RADIOINDUCTION 
ON DNA repair capability (Review), 2 :36318 (BNL- 


STRATIFIED CHARGE ENGINES/EXHAUST GASES 
Stratified charge engines, 2 :35591 

STRATIFIED CHARGE ENGINES/FUEL ECONOMY 
Stratified 2 :35591 

HARGE ENGINES/TECHNOLOGY 


ta aon. of of stratified charge for light duty power plants. Vol. II. 


Fi rt, 2 :35588 (PB-253767) 
Chapter III. technology, 2 :35375 (CONF-751216-) 
STRATOSPHERE/ SAMPLERS 


Balloon-borne low temperature air sampler, 2 :36134 
STREAMS/ECOLOGY 


Ecosystem modeling for small woodland streams, 2 :36202 
STRONG INTERACTIONS 
See also HADRON-HADRON INTERACTIONS 
STRONG INTERACTIONS/QUANTUM FIELD THEORY 
= p theories with spontaneous symmetry breaking, 2 
STRONTIUM/ABSORPTION SPECTROSCOPY 
Internal hm! a report, April-June 1976, 2 :34016 
(LERC/QTR-76/2) 
STRONTIUM/ADSORPTION 


Sorption of graphites at high tem 
ebruary 1, 1976-Jan 31, 1977, :35770 (ORO-4682-3) 


STRONTIUM/DIFFUSIO 
Behavior of transport from the fission products cesium and 
strontium in coated particles for high temperature reactors 
under irradiation conditions, 2 :34103 (Juel-1324) 
STRONTIUM/LEACHING 
Simulated gro round water leaching of in situ retorted or burned oil 
shale (E: _ of retorting time, temperature, and atmosphere on 
leachin rties of spent shales), 2 :34058 
STRONTI '88/ENERGY. LEVEL TRANSITIONS 
Ml — in spherical nuclei (Theory of finie Fermi systems), 


STRONTIUM 90/ION EXCHANGE 
Ion exchange decontamination of alkaline solutions of nuclear 
waste, 2 :34131 (DP-MS-76-69) 
STRONTIUM 90/RADIATION MONITORING 
Predicting radioactive contamination with iodine-131, ~~ ar gl 
90 and cesium-137 in the air and soil after comm ree bey 
"Kozloduy” atomic power station, 2 :36173 (ORNL-tr-4338) 
STRUCTURAL BU IG 
See DEFORMATION 
U ECH 


ICTURES (M ANICS) 
See MECHANICAL STRUCTURES 
STYRENE POLYMERS 
See POLYSTYRENE 
SU-3 GROUPS/SYMMETRY BREAKING 
= models of chiral SU (3) x SU (3) symmetry breaking, 2 


SUBBITUMINOUS COAL/HYDROCRACKING 
Zinc halide hydrocracking process for distillate fuels from coal. 
ly technical progress report, August 1-October 31, 1976, 
2 :33654 (FE- 1743-28) 
CAL ASSEMBLIES/DESIGN 
Experimental program for the Fast Breeder Blanket Facility, 
BF, 2 :34740 (COO-2826-2) 
SUBCRITICAL ASSEMBLIES/FLUID POISON CONTROL 
Method for determining the change of boron concentration 
necessary to obtain the delayed critical state, 2 :35078 
SUBCRITICAL ASSEMBLIES/NEUTRON TRANSPORT 
Properties of neutron migration operators for fast multiplying 
media, 2 :34901 
SUBCRITICAL ASSEMBLIES/REACTOR LATTICE 
PARAMETERS 


Calculation of lattice parameters for natural uranium rod clusters 
in heavy a method for material buckling, 2 :34898 


Development of an unmanned deepwater pipeline repair system, 2 
:35866 


ysical data number 382. Part I (prompt reports). Data 
Sefer hae 1376-4 1976-April' 1976. Explanation of data reports issued as 
(supplement) F. 1976, 2 :36413 (PB-247137- 
382-1/SL 
SULFATES/CHEMICAL ANALYSIS 
Determination of forms of sulfur in coal (Evaluation of ASTM 
Standard Methods D-2492 and D-3177), 2 :33687 
SULFATES/CORROSIVE EFFECTS 
Flyash for structural concrete in aggressive environments (8 refs.), 
2 :33730 (MERC/SP-76/4) 
SULFATES/ENVIRONMENTAL EFFECTS 
—< o ipitation: changes in the chemical composition of lakes, 2 


203S 


SULFATES/HEALTH HAZARDS 


SULFATES/HEALTH HAZARDS 
Acid precipitation: effects of sulfur dioxide and sulfate aerosol 
particles on human health, 2 :36356 
Status of SO2 regulations affecting coal users, 2 :33752 
SULFATES/MONITORING 
Regional air quality assessment for probable near-term coal-related 
energy Neo —— the northwest (19 refs.), 2 :33747 
ap- 
SULFATES/SAMPLIN 
Measurement of sulphate in air, 2 :36123 


SULFATES/USES 
er for using waste sulfate in road construction, 2 :33697 
(MERC/SP-76/4) 
SULFIDES RY 


/ELECTROCHEMIST 
Electrochemical studies in aluminum chloride melts. Final report, 
1 Mar 1975-31 May 1976, 2 :35795 (AD-A-030911) 
SULFIDES/MONITORING 
Carbon disulfide, carbonyl sulfide: literature review 
environmental assessment. Final report, 2 (PB-257947) 
SULFIDES/TOXICITY 
Carbon disulfide, carbonyl] sulfide: literature review 
environmental assessment. Final report, 2 56130 (PB-257947) 
SULFUR/CHEMICAL ANALYSIS 
Determination of forms of sulfur in coal (Evaluation of ASTM 
Standard Methods D-2492 and D-3177), 2 :33687 
SULFUR/ENVIRONMENTAL TRANSPORT 
Long-range transport of air pollutants, 2 :36141 
SUL TOPE RATIO 
Sulfur in petroleum and related fossil organic materials, 2 :33964 
SULFUR/MEASURING METHODS 


Research program of the Morgantown Energy Research Center, 2 
333577 (MERC/SP-77/1) 
SULFUR/NATURAL ICE 
Sulfur in petroleum and related fossil organic materials, 2 :33964 
SULFUR/RECOVERY 


Sulfur recovery from flue gas poor in hydrogen sulfide: LUCAS 
method, 2 :33743 
SULFUR/REMOVAL 
Chemical desulfurization of coal, 2 :33600 
Coal technology from Tyler, 2 33580 
Combined desulfurization and hydroconversion with alkali metal 
(Patent), 2 :33919 
ing reactions in hydrotreatin ng coker distillates from 
—— bitumen on unpromoted and promoted catalysts 
(Comparison of unpromoted Mo oxide/alumina catalysts and 
promoted NiO-Mo oxide/alumina and CoO-Mo oxide/alumina 
catalysts), 2 :34037 
Possibilities of desulfurization of coal by processing, 2 :33596 
(AED-Conf-76-342-001) 
Process for the production of low-sulfur-content hydrocarbon 
mixtures (Patent), 2 :33918 
Bye ty making low-sulfur and low-ash fuels (Patent; 7 claims), 
— rca, with sodium oxide and hydrogen (Patent), 
Residua desulfurization and hydroconversion with sodamide and 
hydrogen (Patent), 2 :33921 
Solvent — of Wyodak, Illinois No. 6 (Monterey mine) and 
Black Mesa coals. Vol. II. Final report, 2 :33669 (PB-253531) 
SULFUR/SORPTION 
Desulfurization of fuel gas at hi me ture using su 
molten metal carbonate a! ent; 12 claims), 2 :33604 
SULFUR CARBIDES 
See CARBON SULFIDES 
SULFUR COMPOUNDS/ENVIRONMENTAL TRANSPORT 
Monitoring long-range transport of air pollutants: the OECD 
study, 2 :36140 
SULFUR COMPOUNDS/REMOVAL 
Synthane process: coal to clean 2 :33630 
SULFUR DIOXIDE/AERIAL MONITORING 
Conversion of sulfur dioxide in the atmosphere, 2 :36152 
SULFUR DIOXIDE/AIR POLLUTION 
Effect of equipment maintenance and age on sulfuric acid plant 
be inal task report Apr 1975-Jan 1976, 2 :36111 (PB- 


253947) 

SULFUR DIOXIDE/BIOLOGICAL INDICATORS 
Plants and urban environment, 2 :36340 

SULFUR DIOXIDE/CHEMISORPTION 
Absorption devices, 2 :36161 

SULFUR DIOXIDE/DEPOSITION 
Deposition and a rates of sulfur oxides during 

atmospheric transport over the Atlantic, 2 :36148 

SULFUR DIOXIDE LOGICAL CONCENTRATION 
Analysis of the deseasonization results on sulfur dioxide pollution 

of oA atmosphere released in Geneva between 1959 and 1971, 2 
Control of sulfur dioxide emissions in E 2 :36142 

SULFUR DIOXIDE/ENVIRONMENTAL 


Effects of sulfur dioxide and acid precipitation on metals and anti- 
rust painted steel, 2 :36137 
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Effects of sulfur dioxide on terrestrial v tion, 2 :36343 
SULFUR DIOXIDE/ ENVIRONMENT. TRANSPORT 
Deposition and transformation rates of sulfur oxides during 
atmospheric transport over the Atlantic, 2 :36148 
Transfer of SO. and other reactive gases across the air-sea 
interface, 2 :36147 
SULFUR DIOXIDE/HEALTH HAZARDS 
Acid precipitation: effects of sulfur dioxide and sulfate aerosol 
particles on human health, 2 :36356 
Recent trend in the research on human health effects of air 
pollution, 2 :36355 
Status of SO2 regulations affecting coal users, 2 :33752 
SULFUR DIOXIDE/MONITORING 
Continuous calibrator of atmospheric sulfur dioxide analyzers with 
a range of 0-2 Mg/Cu M SOx, 2 :36127 
Develo t mi for pollutant dosimetry. Final report, 2 
:36119 (PB-256910) 
Guidelines for development of a quality assurance program 
Volume XV. Determination of sulfur dioxide emissions 
stationary sources by continuous monitors, 2 :36118 (PB-256859) 
Regional air quality assessment for probable near-term coal-related 
(BNWL-2084 ment in the northwest (19 refs.), 2 :33747 
20: 9)) 
Study of air pollution by sulfur dioxide on the left bank of the 
Schelde River in Antwerp, 2 :36128 
SULFUR DIOXIDE/REACTION KINETICS 
a and transformation rates of sulfur oxides during 
heric transport over the Atlantic, 2 :36148 
SULFUR 1OXID OVAL 
= aoe desulfurization by fly ash alkali, 2 :33722 (MERC/ 
Flue gas oa. by the Hoelter method. First operational 
met 
Method for the desulfurization of the flue gases from fluidized bed 
firings, 2 :33745 
— enerative sulfur dioxide scrubbing system (Patent), 2 :34510 
LUCAS 
studies in MES CEN IOI)”. report, 
September 1976, 2 :33799 (ANLVES-CE -101 
SULFUR DIOXIDE/STABILITY 
Effect of temperature on stability of sulfur dioxide sam 
| the federal reference method. Final :36109 
SUL DIOXIDE/STANDARDS 
a impact of EPA SO; standards on the US coal industry, 
SULFUR FLUORIDES/ELECTRONIC STRUCTURE 
Generalized valence bond studies of the electronic structure of 
SF2, SF,, and 2 :35776 
SULFUR FLUORIDES/EXCITED STATES 
Excited states of positive ions of SF¢, 2 :35777 
HYDRIDES 


See HYDROGEN SULFIDES 
SULFUR IONS/ION SPECTROSCOPY 
Oscillator strengths for in-shell (An = 0) dipole transitions in Li- 
and Be-like sulfur, 2 :36441 
SULFUR OXIDES/REMOVAL 
Method for the adsorptive removal of sulfur oxides from waste 
gases, 2 :36149 
Modern chemical processes, 2 :33643 
Sulfur mppe o from flue gas poor in hydrogen sulfide: LUCAS 


See also SOLAR ATMOSPHERE 
SUN/FAR ULTRAVIOLET RADIATION 
— of the observed far ultraviolet solar irradiance to 
a ad sector structure, 2 :36411 (N-76-24118) 
SUN/MAG iC FIELDS 
Relation of the observed far ultraviolet solar irradiance to 
sector structure, 2 :36411 (N-76-24118) 
VIOLET SP: 


Venetian blind for solar heating (Patent), 2 :34379 

ae ; data number 382. Part I (prompt reports). Data 
ay 


'76-April 1976. Explanation of data issued as 
number (supplement) 1976, 2 :36413 (PB-247137- 
ERCHARGERS/DESIGN 


Compression-ignition internal com 


SUPERCONDUCTING CABLES/ 
Development of — ac su | 
transmission cables. Final 2 :34535 (CONS/2: i) 
SUPERCONDUCTING CABLES/COO) 
-tension and coolant 1 ad for conductors cooled down to 


temperature, 2 :34 


204S 
SUN 
the 
the | 
| 
Airborne observations of astronomical objects. Final report, 2 
:36409 (N-76-24096) 
SUN SHADES/DESIGN 
4 
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SUPERCONDUCTING CABLES/COOLING SYSTEMS 
for electric cable (Patent), 2 :34537 
INDUCTING CABLES/ELECTRICAL INSULATION 
Some theoretical considerations affecting the design of lapped 
plastic insulation nductin transmission 
cables. Final 536 (EPRI- = 
SUPERCONDU NG ” CABLES/FEASIB ILITY STUDIES 
eri rectifier development. Final report, 2 :34512 ° 
SUPERCONDUCTING CABLES/SUPPORTS 
sun nee the conductors of a low-temperature lead 
t), 
RCONDUCTING CABLES/USES 
. 
INDUCTING CAVITY RESONATORS/DESIGN 
Method for microwave transmission of energy with 


SUPERCONDUCTING CAVITY RES SONATORS/ 


tic coil a Pipolar or multipolar 
(Patent), 2 :35849 
SUPERCO UCTING COILS/OPTIMIZATION 
Application of a round pipe ene eae coil with circular cross- 
section windings as uctive energy storage system, 
2 


ICTING DEVICES 
See also SQUID DEVICES 
SUPERCONDUCTING CAVITY RESONATORS 
SUPERCONDUCTING FILMS 
SUPERCONDUCTING JUNCTIONS 
SUPERCONDUCTING MAGNETS 
SUPERCONDUCTING DEVICES/DESIGN 
Liquid — vee for a superconducting objective and cold 
stage, 
Materials research in support of su er machineryl-V. 
Semi-annual technical report 1 i351 Mar 6, 2 :35845 (AD- 
A-030170) 
‘CONDUCTING FILMS/ABSORPTION SPECTRA 
Multiphoton absorption in thin su nducting films, 2 :36662 
SUPERCONDUCTING FILMS/FABRICATION 
igh rate sputter deposited NbsX containing oxygen (Phases, 
ition kinetics), 2 :35647 (BNWL-SA-5854 
‘CONDUCTING JUNCTIONS 
See also JOSEPHSON JUNCTIONS 
SUPERCONDUCTING JUNCTIONS/KINETIC 
Dynamic properties of short su uctin: 2 :36666 
SUPERCOND! CTING JUNCTIONS/ORD. 
of short su; ucting filaments 236666 2 :36666 
SUPERCONDUCTING MAG: 
See also MAGNETIC ENERGY STORAGE 
SUPERCONDUCTING MAGNETS/BIBLIOGRAPHIES 
ucting mag~ets (a bibliography with abstracts). 
or 1964-Aug 76 (246 abstracts), 2 :35846 (NTIS/PS-7 1) 
SUPERCONDUCTING MAGNETS/COORDINATED 
RESEARCH PROGRAMS 


State development of su peccoedoninn Gales magnets, 2 :36801 
SUPERCONDUCTING ESIGN 
oe design of superconducting magnet systems for the 
CONF: onne Tokamak Experimental Power Reactor, 2 :36798 


760935-P4) 
a tokamak fusion 


roidal field 
reactor, 2 : ser (CONF-760935-P4) 
SUPERCONDUCTING MAGNETS/MAGNETIC FIELDS 
Maximum attainable =r fields for superconducting torroidal 
magnetic field systems, 2 :36802 
SUPERCONDUCTING MAGNETS/RESEARCH PROGRAMS 
Su nductin a for fusion, 2 :36681 (CONF-760935-P4) 
G ONS 


SUPERCONDU MAGNETS/SPECIFICATI 
:36796 (CO '60935-P4) 
SUPERCONDUCTING } MAGNETS/STABILIZED 
SUPERCONDUCTO) 


Superconductin with metal bridges (Patent), 2 :35847 
SUPERCOND wind IBLIOGRAP’ RAPHIES 
Bibliography of soviet Epo ye in superconductivity, 
January 1975-June 1976, 2 1 (AD-A-029403) 
SUPERCONDUCTIVITY/GORKOV-ELIASHBERG 
of weakly illuminated 


See also STABILIZED SUPERCONDUCTORS 
SUPERCONDUCTORS/ELECTRON SPIN RESONANCE 
a ee of excitations and nuclei in 
superconductors, 


SURFACE WATERS/WATER POLLUTION . 


SUPERCONDUCTORS/PENETRATION DEPTH 
penetration depth in superconductors with 
magnetic impurities, 2 :36668 
SUPERCONDUCTORS/POLARIZED NUCLEI 
Spin injection and polarization of excitations and nuclei in 
su uctors, 2 :36663 
SUPERCONDUCTORS/THERMOELECTRIC PROPERTIES 
bay enemy effect in su; uctors with low concentrations 
of magnetic impurity, 2 : 7 
SUPERCRITICAL FLOW 
See TURBULENT FLOW 


'ANKERS 

See TANKER SHIPS 
SURFACE AIR 

See also AIR 

EARTH ATMOSPHERE 
SURFACE AIR/CONTAMINATION 
Radioactive pollution, ch. 6, 2 :36168 (INIS-mf-3344) 

SURFACE A IATION MONITORING 

Measurements of radon daughter concentrations in structures built 

on Or near uranium edn 2 :34171 (CONF-761071-1) 
SURFACE AIR/RADIOA’ 
“Tallow. A levels of radioactive air pollutants from industry and 
t. A progress report of radioecological inv of 
airborne radioactivity in the Utah environment (1971 and first 
two months of 1972), 2 :36170 (UERL-1) 
——— levels of environmental radioactivity in Utah from 
ustry and fallout. A progress report of radioecological 
investigations of airborne radioactivity in the Utah en 
July 1, 1972-June 30, 1973 (July 1972 through June 1973), 2 
36171 (UERL-2) 

Comparative levels of environmental radioactivi tah from 

ERE. 3 fallout (July 1972 through June 1976), 2 :36172 
SURFACE AIR/TURBULENCE 

Experiment on turbulent motion in the planetary ona layer 
within the Salt Lake Vailey through the radar t 
constant-density balloons, 2 :36097 (COO-2455-13) 

urface- measurement with interference 
:36067 (Y-2060) 
SURFACE MINING/ENVIRONMENTAL EFFECTS 
Evaluation of mine water effluent from lowa coal proj 
demonstration mine No. 1 and environmental 
:33750 (IS-ICP-36) 
Surface mine reclamation legislation: a critique, 2 :35344 
SURFACE MINING/LAND RECLAMATION 
Analysis of plant growth in fly ash amended soils (15 refs.), 2 
:33736 (MERC/SP-76/4) 

Mining research review: an annual review of selected moe! 
research activities of the Bureau of Mines, 2 :33769 (PB-258438) 

Strip mine oy an island biogeographical and ecosystem 

—— roach. Progress report, June 1, 1976-May 31. 197 1977, 
2 :33749 (COO-2758- 2) 
SURFACE MINING/LEGISLATION 
Surface mine reclamation legislation: a critique, 2 :35344 
SURFACE PROPERTIES/INSPECTION 
Surface-finish measurement with interference microscopes, 2 
:36067 (Y-2060) 
WATERS 
See also COASTAL WATERS 
LAKES 
SEAS 
STREAMS 
WATER RESERVOIRS 
SURFACE WATERS/CONTAMINATION 
Radioactive pollution, ch. 6, 2 :36168  iemaiaaa 
SURFACE WATERS/ISOTOPE RATI 

Excess of 7**U and content of He in ot of earth-crust faulting 

in the territory of northern Kirgiz, 2 :36387 
SURFACE WATERS/RADIATION MONITORING 

Study of its transport in the environment and distribution in 
biological systems. Progress report, June 1, 1976-May 31, 1977, 
2 :36167 (COO-2450-5) 

SURFACE WATERS/RADIONUCLIDE MIGRATION 
Model for analyzing the global concentrations of tritium released 
from a CTR, 2 :34190 (CONF-760935-P4) 
SURFACE WATERS/THERMAL POLLUTION 
Penetration and mixing of heated discharges into waterways, 2 
:36214 (PB-253957) 

Two-dimensional far field model to describe temperature 
distributions due to the discharge of hot water from power 
stations. Pt. 1, 2 :36212 (GKSS-76/E/36) 

SURFACE WATERS/WATER POLLUTION 
Development of a unified transport approach for the assessment of 
er-plant impact ( Environmental impact of chemical, 
, radioactive, or thermal effluents from power plants), 
(ORNL/NUREG/TM- -89) 
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SURFACE-ACTIVE AGENTS 


ACE-ACTIVE AGENTS 
See SURFACTANTS 
SURFACES 
See also SPECTRALLY SELECTIVE SURFACES 
SURFACES/CATALYTIC EFFECTS 


Surface and catalysis science in the Materials and Molecular 


Research Division, 2 yin D-27479) 
SURFACES/ELECTRON OSCOPY 
Elemental analysis of thin a using inner shell electron energy 


losses, 2 :35752 
Im tal h f a surface exposed 
pact upon the radiative balance sheet of a to 
solar radiation optical properties, 2 :34407 
SURFACES/SURFACE PROPERTIES 
Surface and catalysis science in the Materials and Molecular 
Research Division, 2 :35743 (TID-27479) 
SURFACTANTS/ADSORPTIO 
— — dynamic adsorption of anionic and nontonic surfactants, 
SURFACTANTS/CHEMICAL COMPOSITION 
Surfactant oil recovery process usable in high temperature 
formations having high concentrations of polyvalent ions 
(Patent), 2 :33893 
SURFACTANTS/PARTIAL MOLAL VOLUME 
— volumes of surfactants in methanol-water mixtures, 2 
SURRY POWER STATION UNIT-1 
See SURRY-] REACTOR 
SURRY POWER STATION UNIT-2 
See SURRY-2 REACTOR 
SURRY-1 REACTOR/ENVIRONMENTAL 
— evaluation of the nonradiological environmental technical 
ifications. Volume 2. Surry Power Plants, Units 1 and 2, 2 
56213 (ORNL/NUREG/TM-70) 
SURRY-2 REACTOR/ENVIRONMENTAL EFFECTS 
— evaluation of the nonradiological environmental technical 
ifications. Volume 2. Surry Power Plants, Units 1 and 2, 2 
36213 (ORNL/NUREG/TM-70 
SURRY-3 REACTOR/ENVIRO ‘AL EFFECTS 
— evaluation of the nonradiological environmental technical 
ifications. Volume 2. Surry Power Plants, Units 1 and 2, 2 
56213 (ORNL/NUREG/TM-70) 
SURRY-4 REACTOR/ENVIRONMENTAL 
Critical evaluation of the nonradiological environmental technical 
ifications. Volume 2. an gh Power Plants, Units 1 and 2, 2 
:36213 (ORNL/NUREG/TM-70) 
SUSPENSIONS 
See also SLURRIES 
SUSPENSIONS/PHASE TRANSFORMATIONS 
Colloidal suspensions as soft core liquids, 2 :35718 
SWIMMING IL REACTORS 
See POOL TYPE REACTORS 
SWIMMING POOLS/ENERGY CONSERVATION 
Energy saving in operating indoor swimmin, a 2 :35518 
SWIMMING POOLS/ENERGY CONS' 
— = the energy costs of heated ose air swimming 
s, 
SWIMMING POOLS/HEAT PUMPS 
ams y saving supply unit for air aeneaing and heating of 


oor swimmi: 2 3 
SWITCHING CIR 
latest to receive recognition, 2 


ISKA KRAFT AB REACTOR 1 
See BARSEBAECK-1 REACTOR 
SYNCHROTRONS/BEAM DYNAMICS 
Effective coupling im ce and the microwave” instability, 2 
-22236 
an interactive lattice computer code (For determining 
various functions of synchrotron lattice, for CDC 6600 
computer), 2 :35998 
SYNTHANE PR PROCESS/FLOW: 


Synthane process: coal to clean gas, 2 :33630 
SYNTHAN coal lean HANDLING 
Coal pretreatment study. Interim report. Series No. I, A-1. 
Evaluation contractor for Joint DAA. G.A. Coal 
Gasification Pro (22 refs; o reduction of caking 


a FE 2240-20 
iLOT PLANTS 


SYNTHANE PROCESS/RESEARCH RAMS 
“ERDATeS3/9 Quarterly report, April-June 1976, 2 :33613 
DA-76-93 


valuation of a -pressure Saarberg/ 
gas production from char), 2: (FE- 


4-3) 
SYNTHESIS GAS/CHEMICAL REACTIONS 
Development studies on of synthesis 
July 


coal to high octane 


ERA Vol. 2, No. 14 


Method for purifying gases produced by gasification of solid fossil 
fuels using steam and oxygen under pressure (Patent), 2 :33603 
SYNTHESIS GAS/PRODUCTION 
Evaluation of a Saarberg/' 
gas production from 23 18 ( 18 (FE- 
4. 
Process for the production of synthesis gas (Patent), 2 :33637 
Method for by gasification of solid fossil 
or pi gases p of so! 
fuels = and oxygen under pressure (Patent), 2 :33603 


See LIGASES 
FUELS 
See also HYDROGEN FUELS 
REFUSE DERIVED FUELS 
SYNTHETIC FUELS/BIBLIOGRAPHIES 
Synthetic fuels from municipal, industrial, and game wastes 
(a biblio phy with abstracts). Report for 1964-Sep 76, 2 :34229 
(NTIS/PS-7 'S-76/0795) 
SYNTHETIC FUELS/COMBUSTION PROPERTIES 
Flammability, ignition, and electrostatic properties of navy fuels 
derived from coal, tar sands, and shale oil, 2 :34048 
SYNTHETIC FUELS/ECONOMICS 
Long-range approach to the natural y shortage utilizing 
nonfossil renewable carbon, 2 :342 
SYNTHETIC FUELS/FORECASTING 
Future transport fuels (Report projecting demand in UK over next 
50 yee. 2 :35433 
Lon h wl sho tilizing 
g-range approach to the natu rtage ui 
renewable carbon, 2 :34. 34234 
SYNTHETIC FUELS/PRODUCTION 
Nuclear power for the production of synthetic fuels and 
feedstocks (Utilizing off-peak 2 :35435 
SYNTHETIC FUELS/RESEAR OGRAMS 
Energy Technologies for the West: the fossil o Workshop 
held in San Francisco, California, 21 September 1976, 2 :35411 
(TID-27430) 
SYNTHETIC FUELS/SOCIO-ECONOMIC FACTORS 
How might synthetic fuels from coal affect natural resources and 
environment, 2 :35413 
SYNTHETIC PETROLEUM/PRODUCTION 
Energy Technologies for the West: the fossil 
Id in San Francisco, California, 21 ie 


1976.2 394 1 


UM/SYNTHESIS 
Im of synthetic liquid fuel development. Automotive market. 
olume I. Summary. Final report, 2 :33659 (PB-255994) 
“ee of synihetic liquid fuel development. Automotive market. 
II. Final report, 2 :33660 (PB-255995) 
Process for the production of a (Patent), 2 :34233 
SYNTHOIL PROCESS/CATAL 
Coal liquefaction support alien ~™ October 1975- 
tember 1976, 2 :33652 (ANL-76-117) 
PROCESS/EFFICIENCY 
Syn rocess: material balance and thermal efficiency, 2 :33663 
SYNTHOI "PROCESS/FLOWS HEETS 
Clean energy from coal, 2 :33661 (PERC-1000) 
SYNTHOIL PROCESS/HEAT TRANSFER 
Coal liquefaction support studies. Annual 
tember 1976, 2 :33652 (ANL-76-117) 
PROCESS/MATERIAL BALANCE 
oot prone rocess: material balance and thermal efficiency, 2 :33663 
SYNTHOI PROCESS/MULTIPHASE FLOW 


October 1975- 


a flow of gas-liquid and gas coal slurry mixtures in 
ertical tubes, 2 : 3651 { (ANL-76-116) 
SYNTHOIL PROCESS/PROCESS DEVELOPMENT UNITS 


Clean energy from coal, 2 :33661 (PERC-1000) 
SYNTHOIL PROCESS/RESEARCH PROGRAMS 
Coal liquefaction. Quarterly report, April-June 1976, 2 :33653 
tip! low of slurry mixtures in 
Ener, ade of materials, 
By products, and services 
(Ten papers), 2 :35459 — 


T 


T TAURI STARS/STAR MODELS 

The nature of T Tauri variables and FU Orionis flares, 2 :36394 
TAIWAN/NUCLEAR POWER PLANTS 

Taiwan's nuclear philosophy, 2 :34859 
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TANDEM ACCELERATORS 
See VAN DE GRAAFF ACCELERATORS 
SHIPS/MOTION 
Ship motions in shallow water, 2 :35990 
T. / DESIGN 
Petroleum reservoir on the sea-bottom (Patent), 2 :35953 
/RELIABILITY 


TANKS 
Vulnerability of airborne fuel tanks. Technical 
008225) 


TAME 1974, 2 


py liquefied gases at around atmospheric pressure (Patent), 


2 :34003 
TANTALUM/RECRYSTALLIZATION 
tion in rolled tantalum 
TANT! ‘A LUM/THERMIO iC EMISSION 


TANTALUM/WORK FUNCTIONS 


elo t characteriza’ 
MHD. Quarterly report, April-June 1976, 2 : 2 


2004-3 
elopment characterization of materials for o 
MHD. Quarterly report, April-June 1976, 2 35099 GNWL 


Core followup studies of the be Reactors with the three 
MTEG, 2 :34557 (BARC-864) 
TARAPUR-2 REACTOR/REACTOR SIMULATORS 
Core followup studies of the Le Reactors with the three 
dimensional BWR simulator COMTEG, 2 :34557 (BARC-864) 
a Monte lO pro, or gas target scattering 
eometry, 2 :36574 (LA-6611) 
TARGETS/DESIGN 
High intensity heavy-ion recoil-target system, 2 :36007 
Layered, multi-element electron-bremsstrahlung photon converter 
mF (Patent), 2 :36008 
/THICKNESS 


"Tage thickness uniformity gauge (Beta transmission), 2 :36050 


(1,3,5-Triamino-2,4,6-trinitrobenzene.) 
TATB/QUALITATIVE CHEMICAL ANALYSIS 
Production and identification of TATB-related te leet 
covered: April-June 1976, 2 :36080 (MHSMP- SODIRee 1)) 
TATB/SOLUB 
Estimation of the solubility of 1,3,5-triamino-2,4,6-tri 
(TATB) in various solvents, 2 :36083 (UCID 17412) 
99/RADIOECOLOGICAL CON 
Tumbleweed and cheatgrass uptake of Tc from five Hanford 
soils tracer), 2 :36184 (BNWL-2183) 
Y UTILIZATION/MEETINGS 


Technological innovation and economic deve! 
U.S. lost the initiative, 2 :35329 (CONF-7 1-) 
TELLURIDES/ELECTROCHEMISTRY 
Electrochemical studies in aluminum chloride melts. Final 
1 Mar 1975-31 May 1976, 2 :35795 (AD-A-030911) 
URIUM/CHEMICAL ANALYSIS 


Determination of ultratrace quantities of the toxic metals in 
biomedical and enviromental samples, 2 :35746 
TELLURIUM/METALLURGICAL 
SEM fractography of Te-embrittled Hastelloy-N. 


TELLURIUM 126 TARGET/ARGON 40 REACTIONS 


Energy-dependent multiplicities of continuum ‘y rays, 2 :36591 
TELLURIUM 130 TARGET/ARGON 40 REA REACTIO. NS 


Ener, t multiplicities of continuum y rays, 2 :36591 
TEMPERATURE CONTROL/CONTROL iL EQ 
Installation for limiting the output of an electric heating unit 
controlled electronically (Patent), 2 :35546 
TEMPERATURE TURE EFFECTS 
Control of insects with its at low 
mixtures of methyl and acry! 
insects, 2 :36350 
iC POWER 


TENNESSEE/FO! 


Theory and analysis of vegetation pattern, 2 :36176 (EDFB/IBP- 


VALLEY AUTHORITY/STATISTICS 
cooperative distributors of TVA 


: has the 


: toxicity of 
to three species of 


TEREPHTHALIC ACID/PRODUCTION 
Chemicals derived from coa! by the Battelle hydrothermal coal 
2 :33676 
AL FACILITIES 
See also DEEP WATER OIL TERMINALS 
LIQUEFIED NATURAL GAS 
STORAGE FACILITIES 
'wenty years Nord-West eitung, 2 : 
TEST FACILITIES/ DESIGN 


Winftith 6MW heat treusfer rig. A general description, 2 :34928 
(AEEW-M-1387) 
TEST FACILITIES/MEASURING INSTRUMENTS 
Recording and evaluation by measurement technique of the 
dynamic behavior of reactor pressure vessel internals in the 
(HDR within the framework of 
2262) 


steam reactor 
R-blowdown tests, 2 :35185 
/ENERGY SOURCES 
Texas ener, rt, number 25, 2 :35318 
TEXAS/G ENERGY 
Texas energy report, number 25, 2 :35318 
TEXAS CO STATION TRAINING REACTOR 
See NSCR REACTOR 
PLT and 1 TFTR ral + = (Beamline design ), 
neut; systems concepts 
2 :36810 (CONF-760935-P4) 
{ 208/RADIATION MONITORING 
137Cs in soil of the black rain area nowthwest of the 


ter: spectral analysis of its photopeak, 2 :36189 
DECOMPOSITION 


See PYROLYSIS 
EFFLUENTS/BIOLOGICAL EFFECTS 
Statistical analysis of the D. C. Cook preoperational 
environmental monitoring program, 2 :36192 (ANL/EIS-9) 
THERMAL EFFLUENTS IRONMENTAL EFFECTS 
Critical evaluation of the nonradiological environmental technical 
ee Volume 2. Surry Power Plants, Units 1 and 2, 2 
213 (ORNL/NUREG/TM-70) 
THERMAL EFFLUENTS/ENVIRONMENTAL TRANSPORT 
Development of a unified transport approach for the assessment of 
= er-plant impact ( Environmental impact of chemical, 
logical, radioactive, or thermal effluents from power plants), 
2 :36206 (ORNL/NUREG/TM-89) 
ENERGY STORAGE EQUIPMENT/CONTROL 


SY: 
Differential tem controller for use in a solar energy 
conversion system (Patent), 2 :34413 
THERMAL ENERGY STORAGE EQUIPMENT/DESIGN 
A tus for storage energy from electromagnetic radiation 
atent), 2 :34422 
Arrangement for utilizing solar energy for heating buildings 
(Patent), 2 :34382 
Method and system for producing, modulating and 
distributing energy (Patent), 2 :35299 
Solar heat holder (Patent), 2 :34408 
Steam accumulator plant (Patent), 2 :34481 
Underground poo system for heating and cooling systems 
(Patent), 2 : 
THERMAL ENERGY STORAGE EQUIPMENT/ENERGY 


STORAGE 
Method and system modulating and 
THERMAL ENERGY STOR STORAGE EQUIPMENT/MATERIALS 


distributin, 
Stone for . oa e (Patent), 2 :35300 
THERMAL E STORAGE EQUIPMENT/RESEARCH 


PROGRAMS 


2 2 35296 ( IRRNL/TM-5795) 
INSULATION/DESIGN 
Thermal insulation consisting of several, separated sheets of steel 
(Patent), 2 :35829 
THERMAL INSULATION/ECONOMICS 
Polyurethane foam insulation as a tank sto: 
THERMAL INSULATION/ENERGY 
Method and equi t for thermal insulation without energy 
losses (Patent), 2 :35539 
THERMAL INSULATION/FABRICATION 
Thermal insulation (Patent), 2 :35710 
THERMAL POLLUTION 
(Environmental temperature rise due to waste heat di ) 
AL POLLUTION/BIOLOGICAL 
— of temperature and re & on extension of siphons by 


Mercenaria mercenaria, 2 
THERMAL POLLUTION/ MIXING 

ration and mixing of heated discharges into waterways, 2 
:36214 (PB-253957) 
POWER P’ 


LANTS 
See also GEOTHERMAL POWER PLANTS 


economy, 2 :33971 


2078S THERMAL POWER PLANTS 
hy 
TAR SANDS 
See OIL SANDS 
TENNESSEE 
1976 operati 
power, 2 :354 


THERMAL POWER PLANTS/BOTTOMING CYCLES 


THERMAL POWER PLANTS/BOTTOMING CYCLES 
Energy Conversion Alternatives Study (ECAS), Westinghouse 
Phase I. Vol. VII: metal ee py topping-steam 
bottoming cycles. Final 34466 (N.76-23698) 
THERMAL POWER PLA SCONTROL SYSTEMS 
Computer setup for determining the enthalpy of water vapor and 
its use in controlling thermal power stations, 2 :34479 
Use of the computer for the contre! and regulation in the thermal 
wer station, 2 :34485 
MAL POWER PLANTS/COOLING SYSTEMS 
Cooling-water supply system with self-adjusting hydraulics 
(Patent), 2 :34464 
THERMAL POWER PLANTS/COOLING TOWERS 
Air radiator cooling tower (Patent), 2 :34462 
Pace lant me studies of a fluid-bed cooling tower, 2 :34458 
THERMAL POWER PLANTS/EFFICIENCY 
Energy Conversion Alternatives Study (ECAS), Westinghouse 
Phase I. Vol. VII: metal vapor Rankine topping-steam 
bottoming cycles. Final report, 2 :34466 (0 76.33698) 
Energy Conversion Menu Study (ECAS), Westinghouse 
Phase 1. Vol. VI: closed-cycle gas turbine systems. Final report, 
2 :34474 (N-76-23697) 
THERMAL POWER PLANTS/FEEDWATER 
Automatic chemical supervision of corrective treatment to 
feedwater and condensate of supercritical thermal power station 
enerating units using ammonia and 9 
RMAL POWER PLANTS/FUEL ECON 
Economy of Japanese thermal power plants. ry “A survey, 2 :34456 
THERMAL POWER PLANTS/GAS 
Energy Conversion Alternatives Study (ECAS). Westinghouse 
Phase 1. Vol. IV: open recuperated and bottomed gas turbine 
cycles. Final report, 2 :34473 (N-76-23695) 
Energy Conversion Alternatives Study (ECAS), Westinghouse 
Phase 1. Vol. VI: closed-cycle gas turbine systems. Final report, 
2 :34474 (N-76-23697) 
THERMAL POWER PLANTS/HEAT EXCHANGERS 
Sa particularly for direct air condensation (Patent), 2 
THERMAL POWER PLANTS/MEETINGS 
VGB congress ‘Power plants 1976’, 2 :34553 
THERMAL POWER PLANTS/OFF-PEAK ENERGY STORAGE 
Steam accumulator plant (Patent), 2 :34481 
THERMAL POWER PLANTS/PIPES 
Development of system for monitoring in-service strains in power 
plant Final 2 :34476 (PB.257752) 
LANTS/POLLUTION CONTROL 
EQUIPMENT 


Removal of sulfur oxides and particulate matter from waste gas 
streams (Patent), 2 :34509 
THERMAL POWER PLANTS/REFUSE DERIVED FUELS 
Utilization of municipal wastes in coal burning power plants, 2 
:34469 (MERC/SP-76/4) 
THERMAL POWER PLANTS/RESISTORS 
Fast actuating water resistor (Patent; for use in thermal power 
plants), 2 :34493 
THERMAL POWER PLANTS/STEAM TURBINES 
Automatic control of process parameters of a 500 MW generating 
unit under starting conditions, 2 :34488 
Design features of steam turbines, 2 :34484 
THERMAL POWER PLANTS/THERMAL EFFLUENTS 
Two-dimensional far field model to describe temperature 
distributions due to the discharge of hot water from power 
stations. Pt. 1, 2 :36212 (GKSS-76/E/36) 
THERMAL POWER PLANTS/THERMAL ENERGY STORAGE 
EQUIPMENT 
Steam accumulator plant (Patent), 2 
THERMAL POWER PLANTS 7THERMODYNAMIC CYCLES 
Approximation of tabulated thermodynamic data for purposes of 
optimization of two-phase liquid-metal power cycles, 2 :34467 
THERMAL POWER PLANTS/TOPPING CYCLES 
Energy Conversion Alternatives Study (ECAS), Westinghouse 
Phase I. Vol. VII: metal vapor Rankine topping-steam 
bottoming cycles. Final report, 2 :34466 (N-76-23698) 
THERMAL POWER PLANTS/TURBOGENERATORS 
Test stand studies of turbogenerator hydrogen ring seals, 2 :34492 
THERMAL REACTORS/NEUTRON SPECTRA 


Progress in research of reactor neutron spectra, 2 :34904 
THERMIONIC COLLECTORS/PERFORMANCE 


Low work function silicon collector for thermionic converters, 2 


:35483 (N-76-23704) 
ONIC CO / THERMIONIC COLLECTORS 
Low work function silicon collector for thermionic converters, 2 
:35483 (N-76-23704) 
THERMIONIC FUEL ELEMENTS 
Nuclear thermionic converter (Patent), 2 :34823 
THERMIONIC REACTORS/THERMIONIC FUEL ELEMENTS 
Nuclear thermionic converter (Patent), 2 :34823 


ERA Vol. 2, No. 14 


THERMOCHEMICAL PROCESSES 
Kinetics of the hydrolysis of MgCl 
magnesia, 2 :34205 (IS-T-742) 
OCOUPLES 


Neutron-irradiation dose monitor comprising thermocouples 
(Patent), 2 :36033 
THERMOCOUPLES/ERRORS 
Large thermocouple thermometry errors caused by magnetic 
fields, 2 :36075 
THERMODYNAMICS 
Energy and ar An introduction to thermodynamics (Book in 
), 2 :36676 


LECTRIC COOLERS 
See THERMOELECTRIC REFRIGERATORS 
OELECTRIC GENERATORS/DESIGN 
— batteries (Patent; radioisotope heat source), 2 
GENERATORS/RADIOISOTOPE HEAT 
Savannah River Laboratory monthly report: 7°*Pu fuel form 
processes, 2 :34198 (DPST.77. 128.2) 
Savannah River Laboratory monthly report: 7°*Pu fuel form 
rocesses, 2 :34197 (DPST.77- 128-1) 
THERMOELECTRIC H HEATERS/DESIGN 
heat pump (Patent), 2 :35482 
THERMOELECTRIC REFRIGERATORS/DESIGN 
heat pum | 2 :35482 
IEMETERS/COMPARATIVE 
TEV ALUATIONS 


Monitoring of high dose-rate electron beams from a 35 MeV linear 
accelerator (Fricke, Radocon, Fe-Cu dosemeters), 2 :36652 
THERMOMETERS/CALIBRATION 
Time-dependent and thermal history effects in low tem 
glass-ceramic capacitance thermometers, 2 :35853 
THERMOMETERS/DESIGN 
Circuit for monitoring temperature of high-voltage equipment 
2 :35945 
INUCLEAR DEVICES 
See = STELLARATORS 
TOKAMAK DEVICES 
TORNADO DEVICES 
THERMONUCLEAR DEVICES/POWER 


and the chlorination of 


SUPPLIES 
a of inductive energy using fast-moving metallic plates, 2 


THERMONUCLEAR FUELS 
Problem of oe sup Dy yt in fusion reactors, 2 :36813 


THERMONU FUELS/DESIGN 
Super liquid dens target designs, 2 :34184 (UCRL-78472) 
Target desi arget design, simulation, and yield calculations), 2 
:36832 PALS 21-75) 
THERMONUCLEAR FUELS/FABRICATION 
Double-shell targets on HYDRA: detectable compressional 
neutrons, 2 :34186 (SAND-76-0304) 
Gas permeable envelope for nuclear fuels, 2 :34188 
Laser program overview, 2 :36829 (UCRL-50021-75) 
Target fabrication (Glass microsphere production and testing), 2 
:34187 (UCRL-50021-75) 
THERMONUCLEAR FUELS/FUSION YIELD 
Target design (Target design, simulation, and yield calculations), 2 
:36832 (UCRL- 1-75 
THERMONUCLEAR FUELS/IMPLOSIONS 
Double-shell targets on HYDRA: detectable compressional 
neutrons, 2 :34186 (SAND-76-0304) 
THERMONUCLEAR FUELS/LASER IMPLOSIONS 
Super liquid density target designs, 2 :34184 (UCRL-78472) 
Target design (Target simulation, and yield calculations), 2 
:36832 (UCRL-50021-75 
THERMONUCLEAR FUELS/MAGNETIC FIELDS 
Target design (Target design, simulation, and yield calculations), 2 
:36832 (UCRL- 1-75) 
THERMONUCLEAR FUELS/NUCLEAR REACTION YIELD 
Thermonuclear-neutron yield from a plasma compressed by a 
shell, 2 :36689 
be desi et design, simulation, and yield calculations), 2 
CRL- 1-75) 


THERMONUCLEAR IGNITION/ELECTRON BEAMS 
Thermonuclear microexplosions with a XRAM, 2 :36835 
THERMONUCLEAR REACTOR COOLING SYSTEMS 
Gravity circulated solid blanket design for a tokamak fusion 
reactor, 2 :36808 (CONF-760935-P4) 
Off normal coolant system behavior in ICTR fusion power 
reactors, 2 :36807 (CONF-760935-P4) 
THERMONUCLEAR REACTOR WALLS 
Tokamak experimental power reactor primary energy conversion 
system, 2 :36784 (CONF-760935-P4) 
tainment impurity generation in microtor, 2 
:36785 (CONF-160935 P4 
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THERMONUCLEAR REACTOR WALLS/COOLANTS 
Off normal coolant system behavior in ICTR fusion power 
reactors, 2 :36807 (CONF-760935-P4) 
THERMONUCLEAR REACTOR WALLS/DESIGN 
First wall co tual designs using low atomic number materials, 
2 :36782 (CONF-760935-P4) 
THERMONUCLEAR REACTOR WALLS/ENERGY 
TRANSFER 
Systems studies, 2 :36830 (UCRL-50021-75 
THERMONUCLEAR REACTOR WALLS/EROSION 
Erosion of the first wall in fusion reactors with magnetic 
confinement, 2 :36790 
First wall co tual designs using low atomic number materials, 
2 :36782 (CONF-760935-P4) 
THERMONUCLEAR REACTOR WALLS/ION 
IMPLANTATION 
Blister formation in multiple energy He* implanted stainless steel, 
2 :35693 (SAND-76-5844) 
THERMONUCLEAR REACTOR WALLS/LIFETIME 
Approach for determining the lifetime of a first wall structure in a 
tokamak reactor, 2 :36781 (CONF-760935-P4) 
THERMONUCLEAR REACTOR WALLS/PHYSICAL 
RADIATION EFFECTS 
tokamak reactor, 2 :36781 (CONF-760935-P4) 
Radiation damage analysis as applied to fusion reactor first walls, 
2 :36839 (CONF-160935-P4) 
THERMONUCLEAR REACTOR WALLS/ 
THERMODYNAMICS 
Approach for determining the lifetime of a first wall structure in a 
tokamak reactor, 2 :36781 (CONF-760935-P4) 
THERMONUCLEAR REACTORS 
(For use in cases where certain aspects of either hypothetical or real 
thermonuclear reactors are discussed.) 
See also E-BEAM TYPE REACTORS 
LASER FUSION REACTORS 
MAGNETIC MIRROR TYPE REACTORS 
THERMONUCLEAR REACTOR WALLS 
TOKAMAK TYPE REACTORS 
THERMONUCLEAR REACTORS/COST 
—ov of the cost structure of possible fusion power stations, 2 


THERMONUCLEAR REACTORS/DIRECT ENERGY 
CONVERSION 
Review of direct energy conversion for fusion reactors, 2 :36823 
(CONF-760935-P4) 
THERMONUCLEAR REACTORS/ENERGY STORAGE 
Inertial and inductive energy storage for fusion systems, 2 :36804 
(CONF-760935-P4) 
THERMONUCLEAR REACTORS/ENVIRONMENTAL 
EFFECTS 
Environmental control of the tritium inventory in a fusion reactor 
facility, 2 :36818 (CONF-760935-P4) 
Environmental analysis of fusion power to determine related R 
and D needs, 2 :36814 (BNWL-2010) 
Potential environmental effects of fusion power plants, 2 :36817 
(CONF-760935-P4) 
THERMONUCLEAR REACTORS/MAGNETIC ENERGY 
STORAGE 
generators, 2 :36805 
THERMONUCLEAR REACTORS/MEETINGS 
Plasma physics and controlled nuclear fusion research. Summaries 
of the 6. international conference held at Berchtesgaden. 
Federal Republic of Germany, 6-13 October 1976, 2 36775 
Technology of controlled nuclear fusion. Volume IV, 2 :36767 
(CONF-760935-P4) 
Technology of the fusion reactors, 2 :3677 
THERMONUCLEAR REACTORS/MULTIPLICATION 
FACTORS 
Fusion reactivities and power multiplication factors of beam- 
driven toroidal reactors with both D and T injection, 2 :36788 
usion reactor - a chance for solving the energy problem, 2 :36774 
THERMONUCLEAR REACTORS/RADIATION HAZARDS 
Environmental control of the tritium inventory in a fusion reactor 
facility, 2 :36818 (CONF-760935-P4) 
Tritium in fusion reactors, 2 :36822 
THERMONUCLEAR REACTORS/RADIOACTIVE WASTE 
MANAGEMENT 
Fusion reactor radioactive waste management (Non-tritium), 2 
:34185 (CONF-760935-P4) 
THERMONUCLEAR REACTORS/REACTIVITY 
Fusion reactivities and power multiplication factors of beam- 
driven toroidal reactors with both D and T injection, 2 :36788 
THERMONUCLEAR REACTORS/REACTOR FUELING 
Solid hydrogen-plasma interaction. Investigation of its relation to 
the refueling of fusion reactors, 2 :36812 (RISO-M-1823) 


THTR-300 REACTOR/STEAM LINES 


THERMONUCLEAR REACTORS/SUPERCONDUCTING 
MAGNETS 


Superconducting magnets for fusion, 2 :36681 (CONF-760935-P4) 
THERMONUCLEAR REACTORS/SYSTEMS ANALYSIS 

Systems analysis for fusion power stations, 2 :36777 
THERMONUCLEAR REA RS, 

ASSESSMENT 

ETA: a model for energy technology assessment, 2 :35390 
THERMONUCLEAR CTOR: IONUCLEAR 


Problem of fuel supply i in fusion reactors, 2 :36813 
THERMONUCLEAR REACTORS/TRITIUM RECOVERY 
— containment in fusion reactors, 2 :36816 (CONF-760935- 
THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 
THICKNESS GAGES/DESIGN 
Radiation attenuation technique for simultaneous determination of 
layer thicknesses in a bi-layered structure, 2 :36048 
THICKNESS GAGES/OPERATION 
Target thickness uniformity gauge (Beta transmission), 2 :36050 
THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 
THIOETHERS 
See SULFIDES 
THIRRING MODEL/BAG MODEL 
Thirring field confined to the MIT 2 :36507 
THIRRING MODEL/CONSERVATION LAWS 
Conservation law in the (cosphi-1)2 quantum theory and in the 
massive thirring model, 2 :36555 
THORIUM/CHROMATOGRAPHY 
oo and analytical applications of a 
ylenediaminetetraacetic acid resin, 2 :35790 
THORI IM/FUEL CYCLE 
Assessment of thorium fuel cycles in 
report, 2 :34606 (EPRI-NP-359) 
Orium assessment study quarterly —o 
uarter fiscal 1977, 2 :34611 (ORN NL/EM-58 
THORIUM 232 TARGET/KRYPTON 86 REACTIONS 
Subcoulomb fission induced by Xe and Kr ions, 2 :36623 
THORIUM 232 TARGET/XENON 136 REACTIONS 
Subcoulomb fission induced by Xe and Kr ions, 2 :36623 
THORIUM ALLOYS/SPECIFIC HEAT 
Band magnetism due to f-electrons, 2 :35663 ee 
THORIUM CARBIDES/PHYSICAL RADIATIO 
HTGR fuels and core development program sony ee 
report for the period ending November 30, 1976, 2 ‘34635 (GA (GA- 
A-14180) 
THORIUM OXIDES/PHYSICAL EFFECTS 
HTGR fuels and core development program 
report for the period ending November 30, 1976, 2 :34635 (GA- 
A-14180) 
THREE-BODY PROBLEM 
Three- and four-body equations with half-off-shell input, 2 :36575 
THREE-BODY PROBLEM/REVIEWS 
Topics in three-body problems (Lectures, quantum mechanics, 
short range forces), 2 :36569 
THROMBOCYTES 
See BLOOD PLATELETS 
THTR-300 REACTOR/CONTROL ELEMENTS 
Experimental and theoretical studies on the reactivity worth of 
HTR absorber elements, 2 :35092 
THTR-300 REACTOR/CONTROL ROD DRIVES 
Control rod drive for gas-cooled reactors, 2 :35093 
THTR-300 REACTOR/PRESSURE VESSELS 
Comparison of two methods of analysing three-dimensional 
cracking in the upper section of the THTR prestressed concrete 
pressure vessel, 2 :34638 (INIS-mf-3386) 
Design and building of the prestressed-concrete pressure vessel for 
the 300 MWe THTR power station at Schmehausen, 2 :34654 
THTR-300 REACTOR/REACTOR COMPONENTS 
Electric design of a special glass wall entrance insulator for helium 
cooled reactors, 2 : 6 
THTR-300 REACTOR/REACTOR COOLING SYSTEMS 
He circulating blower for the 300 MWe THTR Schmehausen 
lant, 2 :34671 
-300 REACTOR/SCRAM RODS 
Advanced absorber rod for the shut-down of reactors with 
herical fuel elements, 2 :34698 
-300 REACTOR/SPENT FUEL STORAGE 
Technical concept for the storage of spent HTR fuel elements, 2 
:34706 
THTR-300 REACTOR/STEAM GENERATORS 
Design and fabrication of steam generators for THTR reactors, 2 


34685 
THTR-300 REACTOR/STEAM LINES 
of pipe rupture detection in the steam coolant loop of the 
300 e, 2 :34674 


water reactors. 


THYROID/RADIATION MONITORING 


THYROID/RADIATION MONITORING 
Study of its transport in the environment and distribution in 
biological systems. Progress report, June 1, 1976-May 31, 1977, 
2 :36167 (COO-2450-5) 
POWER 


Utilizing ergy, 34183 
TIDAL POW: ILITY STUDIES 
Salinity gradients, waves as energy sources, 2 :34443 
(UNC-SG-7 


Energy io the oceans: fact or fantasy. Report No. 76-1, 2 :34348 
(UNC-SG-76-04) 
TIDAL POWER/REVIEWS 
Overview of the oceans as energy sources, 2 :34349 (UNC-SG-76- 


04) 
TIDAL POWER/TECHNOLOGY ASSESSMENT 
Energy sources for tomorrow. Non-nuclear-non-fossil primary 
energy carriers. Pt. 1. Meeting the energy demand in the future 
and the importance of non-fossil and non-nuclear primary 
energy carriers, 2 :35352 
TIN/CHEMICAL ANALYSIS 
Determination of ultratrace quantities of the toxic metals in 
biomedical and enviromental samples, 2 :35746 
TIN 112 TARGET/PROTON REACTIONS 
Microscopic description of 2 :36609 
TIN 116 TARGET/PROTON R 
Microscopic description of Snip.) ae ll 2 :36609 
TIN 124 TARGET/PROTON CTIONS 
Leper description of Sn(p,n) reactions, 2 :36609 


TIN 
See also TIN BASE ALLOYS 
TIN ALLOYS/FABRICATION 
High rate sputter deposited NbsX containing oxygen (Phases, 
deposition kinetics), 2 :35647 (BNWL-SA-5854 
TIN ALLOYS/PHYSICAL RADIATION EFFECTS 
Simple model for characterizing the electrical resistivity in A-15 
superconductors, 2 :35697 
TIN BASE ALLOYS/ANTIFERROMAGNETISM 
Band magnetism due to f-electrons, 2 :35663 (CONF-7609 108-2) 
TIN CHLORIDES/CATALYTIC EFFECTS 
Coal conversion in the United States with emphasis on studies at 
the University of Utah (ZnChk; SnCle. 
TIN ISOTOPES/ENERGY-LEVEL TRAN 
MI transitions in spherical nuclei Ctheoy otf finie Fermi systems), 


2 :36604 
TIRES/BRIQUETTING 
Fuel briquets and a process for their production (Patent), 2 :34242 
UE TTURES/FREEZING 


TISS 
Simple method for freeze-fracture of monolayer cultures, 2 :36223 
TISSUES 


See also BONE MARROW 
EPITHELIUM 
SKIN 
TISSUES/GAMMA DOSIMETRY 
~ altitude atmospheric radiation transport calculations. Final 
rt, 2 :36646 (AD-A-030817) 
TISSi ES/NEUTRON DOSIMETRY 
High altitude atmospheric radiation transport calculations. Final 
rt, 2 :36646 (AD-A-030817) 
TIT. ARGON 40 REACTIONS 
Energy-dependent — of continuum y rays, 2 :36591 
TITANIUM/CORROSIO 
Behavior of candidate canister materials in deep ocean 
environments, 2 :34158 (SAND-76-9137) 
TITANIUM/SURFACE MINING 
Survey of heavy minerals in the surface-mineable area of the 
Athabasca oil sand deposit, 2 :34053 
TITANIUM ALLOYS 
See also TITANIUM BASE ALLOYS 
TITANIUM ALLOYS/SORPTIVE PROPERTIES 
Metal hydride materials program at BNL: current status and 
future plans, 2 :34218 (BNL-22062) 
TITANIUM BASE ALLOYS/BETA-W LATTICES 
—* nucleation of omega phase in a beta-titanium alloy, 2 
TITANIUM BASE ALLOYS/CORROSION 
Behavior of candidate canister materials in ocean 
environments (Ti-6 Al-4 V), 2 :34158 (SAND-76-9137) 
TITANIUM BASE ALLOYS/PHASE TRANSFORMATIONS 
—— nucleation of omega phase in a beta-titanium alloy, 2 


TITANIUM OXIDES/CATALYTIC EFFECTS 
Chemistry of lignite liquefaction. Quarterly July- 
September 1976 (NiO-MoOs-TiO2; MoGs- 10-TiO2-SiO2; 


MoO;-NiO-ZrOz; MoOs-NiO-AlOs), 2 :33655 (FE-2211-3) 
TITANIUM OXIDES/THERMODYNAMIC PROP’ ERTIES 
and vaporization of 
(COO-1140-219) 


High temperature thermodynamics 
stoichiometric titanium monoxide, 2 :3 
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temperature thermodynamics and v. 
stoichiometric titanium monoxide, 2 :35664 (COO-1140-219) 
(Trinitrotoluene.) 
WATER 
‘oxicity of TNT wastewater (pink water) to aquatic organisms. 
Annual report, 15 Apr-31 Dec 1975, 2 36348 (AD-A-031067) 
See KIWI-TNT REACTOR 
TOKAMAK DEVICES 
See also PLT DEVICES 
TFTR DEVICE 
DEVICES/DRIFT INSTABILITY 
vara ture drift instabilities in tokamak plasmas, 2 :36734 
K DEVICES/EMISSION SP OSCOPY 
"Spectal analysis of impurities in the TEE compact toroidal 
riment, 2 36719 (INIS-mf-3320) 
TOKA AK DEVICES/HIGH-FREQUENCY HEATING 
Anomalous resistance in high-frequency heating of tokamak 
lasma, 2 :36688 
TOKAMAK DEVICES/IMPURITIES 
Spectral analysis of impurities in the TEE compact toroidal 
experiment, 2 :36719 (INIS-mf- 
TOKAMAK DEVICES/MAGNET 
Optimization of the structure of ee + etic coils illustrated by 
the _— of the main coils of TOR fusion device, 2 


TOKAMAK DEVICES/NEUTRAL ATOM BEAM INJECTION 
Caer relaxation of a beam of fast ions in the tokamak, 2 

TOKAMAK DEVICES/NONLINEAR PROBLEMS 
Saturation of the tearing mode, 2 :36694 

TOKAMAK DEVICES/PLASMA MACROINSTABILITIES 
Magnetohydrodynamic stability of flux-conserving tokamak 


equilibria, 2 :36740 
Stability limitations on hi 2 :36739 
TOKAMAK DEVICES/P 
Role of finite-orbit effects in the Sat “ short-wavelength non- 
tential oscillations in a tokamak plasma, 2 :36750 


TOKAMAK DEVICES/RUNAWAY ONS 
Runaway bremsstrahlung spectra in pulsator Tokamak, 2 :36698 
(IPP-III/29) 


TOKAMAK DEVICES/TRAPPED-PARTICLE INSTABILITY 
Overlap of bounce resonances and the motion of ions in a trapped- 
ion mode, 2 :36741 
TOKAMAK DEVICES/X-RAY SPECTRA 
Runaway bremsstrahlung spectra in pulsator Tokamak, 2 :36698 
(IPP-I11/29) 
IKKAMAK TYPE REACTORS/ECONOMIC DEVELOPMENT 
ORNL fusion power demonstration study: interim report, 2 :36771 
(ORNL -5813) 
TOKAMAK TYPE REACTORS/FEASIBILITY STUDIES 
ORNL nye ged demonstration study: interim report, 2 :36771 
(ORNL, 5813) 
TOKAMAK TYPE REACTORS/FIRST WALL 
Tokamak experimental x er reactor primary energy conversion 
system, 2 P6784 (CO) 760935-P4)° 
TOKAMAK REACTORS/IMPURITIES 
Containment w: yet impurity generation in microtor, 2 
:36785 (CONF-760935-P4 
Radiation losses from oxygen and iron impurities in a high- 
temperature plasma, 2 :36724 
TOKAMAK E REACTORS/MAGNETIC FIELD 
CONFIGURATIONS 
Implementation of vertically asymmetric toroidal-field ri for 
760535-P4) of tokamak reactor plasmas, 2 :36795 ( 
TOKAMAK TYPE REACTORS/NEUTRAL ATOM BEAM 
INJECTION 
Fueling of toroidal fusion reactors, 2 :36809 (CONF-760935-P4) 
LANNING 


TOKAMAK TYPE REACTORS/P: 
hy CONE 1609941 of predemonstration fusion devices, 2 
E REACTORS/PLASMA 


Neutral atom injection and rf heatin 
commercial plants, 2 :36682 (CONF-7 ro 
okamak experimen wer reactor cat energy conversion 
system, 2 :36784 (CONF-760935-P4) 
Ridge power reactor study 
ge experi wer reactor scoping 
for a to! reactor, 
2 :36768 -7 
KAMAK CTORS/SUPERCONDUCTING 
of supercond' for the 
ucting magnet systems 
‘okamak Experimen 


tal Power Reactor, 2 :36798 
(CONF. 70 INF-760935-P4) 
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(CONF. fusion reactor, 2 


Superconduc ~ toroidal field for a tokamak fusion 
reactor, 2 :36797 marae P4) 
TOKAMAK TYPE REACTO 
IGNITION 
Some results on the influence of impurity accumulation on the 
burn time of a Tokamak reactor, 2 :36779 
TOKAMAK TYPE REACTORS/TURBULENT HEATING 
Turbulent heating of a large toroidal plasma, 2 :36684 
TOLUENE/AIR POLLUTION 
: 3 assessment of toluene. Final report, 2 :36116 (PB- 
TOLUENE/CHEMICAL REACTION YIELD 
Pyrolysis of a hydrogenated coal (Yields of 
| other chemicals from 
cracking), 2 :33667 
TOLUENE/GAS CHROMATOGRAPHY 
Measurement method for benzene, toluene, and xylene in the 
atmosphere by the 7 lea method, 2 :36136 
TOLUENE/HYDRO 
Effect of metal ions on the hydroxylation of fluorobenzene and 
toluene by peroxydisulfate, 2 :35791 
TOLUENE/PRODUCTION 
Steam pyrolysis of TOSCO shale oil for production of chemical 
intermediates, 2 :34036 
TOLUENE/TOXICITY 
” a assessment of toluene. Final report, 2 :36116 (PB- 
TOMOGRAPHY 
Interim plan for computerized tomography in Indiana, 2 :36262 
(HRP-0009402 
TOMOGRAPHY/FEASIBILITY STUDIES 
Reactor-component inspection with computcrized tomography. 
Final report, 2 "35004 (PB-257564) 
TONSILS 
See LYMPHATIC SYSTEM 
TORNADO DEVICES/EMISSION SPECTRA 
Plasma injection in crossed electric and magnetic fields in the 
Tornado device, 2 :36690 
TORNADO DEVICES/PLASMA CONFINEMENT 
Plasma injection in crossed electric and magnetic fields in the 
Tornado device, 2 :36690 
TOTAL ENERGY SYSTEMS 
See also MIUS 
Total ener, coercion | 2 :35506 
TOTAL E RGY STEMS /SIMULATIO: 
Toward a self-sufficient system for human ins 2 :35327 
TOTAL-ABSORPTION SPECTROMETERS 
See SHOWER COUNTERS 
TOWER FOCUS COLLECTORS/COST 
Single technology pitfall (Principles of cost reduction in solar 
energy), 2 :34261 (BNL-21491 
ect of cholinergic on pids of acety’ 
preparations from Torpedo californica, 
TOXINS/CRYSTAL STRUCTURE 
Crystal structure of the mushroom toxin B-amanitin, 2 :35789 
CK DETECTORS (DIELECTRIC) 
See DIELECTRIC TRACK DETECTORS 
IESCANTIA/MUTATION FREQUENCY 


Spontaneous somatic mutation frequencies for flower color in 
species and hybrids, 2 :36250 


is (ELECTRON) 
See ELECTRON TRANSFER 
TRANSFER RNA/LIGASES 
Comments on the translational and transcriptional origin of 
Euglena aminoacyl-tRNA 2 :36278 
TRANSFERASES/BIOCHEMICAL REACTION KINETICS 
Utilization of ribonucleic acid and deoxyoligomer primers for 
a acid synthesis by adenosine 
from maize, 2 :36227 
Ss 'ABOLISM 


Effects of of cordycepin and cordycepintriphosphate on 
polyadenylic and ribonucleic acid-synthesising enzymes from 
eukaryotes, 2 :36226 

Utilization of ribonucleic acid and deoxyoligomer primers for 
polyadenylic acid synthesis by adenosine 
onal hosphate:polynucleotidylexotransferase from maize, 2 :36227 

/OPERATION 
“a of differential — with current transformers of the 


Study of differential with current transformers of the 


new types, 2 :3452 


TREES/GENETIC VARIABILITY 


TRANSFORMERS/STORED ENERGY 
Stored energy in transformers: calculation by a computer 
code TFORMR calculates prints the 
— ror if in a transformer with an iron core), 2 :35824 (UCID- 


TRANSIENT REACTOR TEST FACILITY 
See TREAT REACTOR 
TRANSPORTATION SYSTEMS 
See also RAPID TRANSIT SYSTEMS 
TRANSPORTATION SYSTEMS/AUTOMATION 
timization of a gas transport system (Book in Russian), 2 :33996 
NSPORTATION SYSTEMS/DATA COMPILATION 
a Energy Conservation Data Book: Supplement II, 2 
78 (ORNL-5247) 
TRANSPORTATION SYSTEMS/EFFICIENCY 

Energy and a policy (Rapid rail in Baltimore, Kansas 

City, and Phoenix), 2 :35461 
TRANSPGRTATION SYSTEMS/ENERGY CONSERVATION 

Chapter III. bee arma technology, 2 :35375 (CONF-751216-) 

Chapter VII. Workshops organization, 2 :35377 

Energy conservation: a national forum (Proceed: oe, oe 
Lauderdale, Fla., Dec. 1-3, 1975), 2 S00 (CONF-751216-) 

Method and apparatus for utilizing moving traffic for os 
a and to produce other useful work, 2 :355 

rtation Energy Conservation Data Book: Supplement II, 2 
78 (ORNL-5247) 
TRANSPORTATION SYSTEMS/ENERGY CONSUMPTION 

Energy accounting of materials, products, processes and services 
(Ten m papers), 2 :35459 

TRANSPORTATION SYSTEMS/FLOW MODELS 

Traffic flow theory and mp 2 :35562 (PB-253715) 

TRANSPORTATION SY GOVERNMENT POLI 

Energy and transportation policy (Rapid rail in Baltimore, Kansas 

City, and Phoenix), 2 :35461 
TRANSPORTATION SYSTEMS/LAND USE 
Urban transportation and land use: executive summary, 2 :35339 
(DOT-TST-76T-29) 
ame theoretic approach to - ricin; 
SYSTEMS, TECHNOLOGY 
cae III. Transportation technology, 2 :35375 (CONF-751216-) 

Technology assessment of future intercity passenger transporation 
systems. Vol. I: summary report, 2 :35601 (N-76-24075) 

Technology assessment of future intercity passenger transporation 
systems. Vol. II: identification of issues affecting intercity 
transportation, 2 :35602 (N-76-24076) 

Technology assessment of future intercity passenger 
transportation systems. Vol. 3: technological characteristics of 
future intercity transportation models, 2 :35608 (N-76-24077) 

Technology assessment of future intercity passenger 
transportation systems. Vol IV: scenarios, 2 :35603 (N-76-24078) 

Technology assessment of = — passenger 
transportation systems. Vol. V: workshop proceedings, 2 :35604 
(N-76-24079) 

Technology assessment of future intercity passenger 
transportation systems. Vol. VI: impact assessment, 2 :35605 (N- 
76-24080) 

Technology assessment of future intercity passenger _ 
transportation systems. Vol. VII: study recommendations, 2 
:35606 (N-76-24081) 

TRANSURANIUM 
See also PLUTONIUM 

Containment of transuranic contamination at the early waste 
retrieval ~ t, 2 :34160 (TREE-1061) 

TRANSURA ELEMENTS/DISTRIBUTION 

Distribution ~ transuranic nuclides in soils: a review (Pu and U 


), 2 36187 (LA-UR-77-385) 
TRANSURANI re! ak 


mating the uptake of transuranic elements by 
terrestrial plants. Final technical note, 2 :36329 (PB-254029) 
TRANSURANIUM ELEMENTS/ROOT ABSORPTION 
Parameters for estimating the uptake of transuranic elements by 
terrestrial plants. Final technical note, 2 :36329 (PB-254029) 
TRAPPED-P CLE INSTABILITY 
Anomalous electron-ion energy exchange from the trapped 
electron mode, 2 :36744 
Overlap of bounce resonances and the motion of ions in a trapped- 
ion mode, 2 :36741 
TREAT REACTOR/FUEL ELEMENTS 
Fission ah during fast thermal transients, 2 :35127 
TREES/G: C VARIABILITY 
Storage and retrieval of county-level tree species join 
matrices from continuous forest inventory data, 2 ers 
(EDFB/IBP-75/13) 
User’s manual for FORAR: a stand model for and 
‘ORNL of forests of southern :36177 


2118 
See EDUCATION 
TRANSFORMERS/RELIABILITY 


TREES/SURVIVAL TIME 


TREES/SURVIVAL TIME 
User’s manual for FORAR: a stand model for com; 
wth of upland forests of southern Arkansas, 
ORNL, -5767) 
TRIGA-2-KANSAS REACTOR/NEUTRON CONVERTERS 
Design of an in-core fast neutron generator, = «ll 
TRI-GAS PROCESS/PROCESS D. 
Gas generator research and development: TRLGA 
proces 


July-September 1976, 2 :33615 


See TNT 
TRINO VERCELLESE REACTOR 
See REACTOR 


ition and 
6177 


Neutronics and photonics calculations for the tokamak 
experimental power reactor, 2 :36787 (ORNL/TM-5466) 
TRITIUM/CO ‘AINMENT 


Environmental control of the tritium inventory in a fusion reactor 
facility, 2 :36818 (CONF-760935-P4) 
m containment in fusion reactors, 2 :36816 (CONF-760935- 
Tritium control in a mirror fusion central power station, 2 :36819 
(CONF-760935-P4) 
TRITIUM/DIFFUSION 
Model for analyzing the global concentrations of tritium released 
from a CTR, 2 :34190 aa 
TRITIUM/HOT ATOM CHEMISTR 
Nuclear recoil chemical activation saalien Vibrational energy 
transfer from cyclobutane-t, 2 :35804 
TRITIUM/ISOTOPIC EXCHANGE 
Chemical equilibria relating the isotopic hydrogens at low 


temperatures, 2 :35780 (UCRL-52104) 
TRITIUM/LEAKS 


Helium and deuterium permeability in O-rings (Simulation of 
tritium), 2 :35857 RL-52192) 
UM/RADIATI 


Factors affecting sinandan of dose resulting from a tritium 
release into the atmosphere (Relative HTO/HT risk), 2 :34191 
(CONF-760935-P4) 

TRITIUM/RADIATION MONITORING 

Cellulose acetobutyrate films and beryllium oxide discs for low- 
level radiation monitoring, 2 :36023 (ORNL/MIT-239) 

Environmental monitoring report on the status of ground water 
beneath the Hanford Site, January-December 1975, 2 :34170 
(BNWL-2034) 

Tritium-in-air monitor (Patent), 2 :36035 

TRITIUM/RADIOACTIVE WASTE PROCESSING 

Tritium waste control project. Progress report: July-September 

1976 (Tritiated liquid waste decontan:ination; tritium fixation 


kage), 2 34136 (MLM-2399) 
TRITIUM/RELEASE LIMITS 


Tritium control in a mirror iver testes central power station, 2 :36819 
(CONF-760935-P4) 
'UM/SCINTILLATION COUNTING 


TRITI 
Liquid scintillation solution (Patent), 2 :36038 
TRITIUM/TRANSPORT 
Transportation of tritium fuel for CTR aad reactors (Risk of 
accidents), 2 :34189 (CONF-760935-P4 
TRITIUM OXIDES/BIOLOGICAL RADIATION EFFECTS 
Chronic irradiation and brain development. Progress report, 
February 15, 1976-February 15, 1977 (7 HOH ingestion by 
— rats), 2 :36327 (UCLA- 34P230X1) 
RECOVERY 


Tritium containment in fusion reactors, 2 :36816 (CONF-760935- 


P4) 
TROJAN REACTOR/LOSS OF COOLANT 
Potential influence of three-dimensional effects on PWR LOCA 
behavior, 2 :35223 (TREE-NUREG-1031) 
TROUT/BIOLOGICAL ADAPTATION 
Temperature acclimation and oxygen-binding pro blood 
and multiple haemoglobins of rainbow trout, 2 : 
TRUCKS/A ENTS 
— description of heavy truck accidents on coo 
ents of interstate ig 2 :34120 (SAND- 
TRUC S/DIESEL FUELS 
Petroleum market shares: re, sales of No. 2 distillate fuel oil 
to ultimate consumers 1972 through 1975, 2 :35420 (PB-259944) 
TRUCKS/ENERGY CONSERVATION 
S limit 55: is it achievable, 2 :35371 (CED-77-27) 
TRYPSIN/BIOCHEMICAL REACTION KINETICS 
Growth and biochemical characteristics of a detachment variant 
of CHO cells, 2 :36240 
TRYPTOPHAN/BIOLOGICAL RADIATION 
Cell damage by near-ultraviolet radiation and a tryp ae 
photoproduct (hydrogen peroxide), 2 :36296 (FDA. 7-8002) 
Formation of from the of 
han and substances (uv radiation), 2 :36295 
A-77-8002) 
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TSURUGA REACTOR/SPENT FUEL 
— of spent nuclear fuels, 2 :34123 


(For objects of tubular shape; not for DRIFT TUBES, ELECTRON 
TUBES or IMAGE STORAGE TUBES.) 
TUBES/STANDARDS 
Nickel-chromium-molybdenum-columbium alloy seamless tubes 
(AMS 5589 with additional requirements), 2 :34842 (RDT-M-2- 
(Rev.)(4-76)) 
ES/STRESS ANALYSIS 
Total forces on a submerged randomly oriented tube due to 
waves, 2 :35983 
TUBES (CONDUITS) 
See PIPES 
TUFF/MECHANICAL PROPERTIES 
Tests on cores from the Wairakei geothermal project, Wairakei, 
New Zealand, 2 :34440 (SSS-R-77-2998) 
TUFF/PHYSICAL PROPERTIES 
Tests on cores from the Wairakei geothermal project, Wairakei, 
New Zealand, 2 :34440 (SSS-R-77-2998) 
TUFF/THERMODYNAMIC PROPERTIES 
Tests on cores from the Wairakei geothermal project, Wairakei, 
New Zealand, 2 :34440 (SSS-R-77-2998) 
TUMOR CELLS/IMMUNOSUPPRESSION 
Immunization with p30 enhances the growth of a rat Moloney 
sarcoma, 2 :36293 
TUMOR CELLS/LEUKEMOGENESIS 
Characterization of L5178Y leukemic cells which rapidly develop 
and lose implantation ability, 2 :36289 
TUMOR CELLS/STIMULATION 
Immunization with p30 enhances the growth of a rat Moloney 
sarcoma, 2 :36293 
TUMOR VIRUSES 
See ONCOGENIC VIRUSES 
TUMORS 
See NEOPLASMS 
TUNDRA/CHEMICAL COMPOSITION 
Chemical and isotopic composition of subsoil and marsh gases of 
the Kola tundra, 2 :36388 
TUNGSTEN/CHEMISORPTION 
Study of chemisorbed oxygen on tungsten using secondary ion 
mass spectrometry, 2 :35683 
TUNGSTEN/HYPERON REACTIONS 
Y* production in =~ -nucleus reactions + (23GeV/c), 2 :36489 
TUN OXIDES/PHOTOCONDUCTIVITY 
Photoelectrolysis and physical properties of the semiconducting 
electrode WO: , 2 :35727 
/ LINERS 


Calculation of linings of the construction tunnel for the second 
level of the 9 hydroelectric power plant considering 
seismic effects, 2 :34248 

TUNNELS/REMOTE SENSING 

Analysis of electromagnetic wave probing for underground voids, 

2 :35952 (UCRL-52214) 


See also GAS TURBINES 
HYDRAULIC TURBINES 
STEAM TURBINES 
TURBINES/DESIGN 
Coal technology program. Progress report for December 1976, 2 
:33578 (ORNL/TM-5770) 
Jet reaction turbine with rotating combustor for burning slurry 
fuels (Patent), 2 :34470 
TURBINES/OPERATION 
Optimization of starting of turbines of NPP by the mathematical 
modelling method, 2 :35019 
ENERATORS 


See also HYDRAULIC TURBINES 
TURBOGENERATORS/SEALS 
Test stand studies of turbogenerator hydrogen ring seals, 2 :34492 
TURBULENT FLOW/MATHEMATICAL MOD) 
Limit modeling of thermal turbulence in unstably stratified flows. 
Technical report, 2 :35926 (AD-A-030802) 
TURBULENT HEATING 
Turbulent heating of a large toroidal plasma, 2 :36684 


UCLRL CYCLOTRONS/VACUUM SYSTEMS 
ws vacuum valve for the Berkeley 88-inch cyclotron, 2 


UDIMET? 700/CORROSION 
Behavior of candidate canister materials in deep ocean 
environments, 2 :34158 (SAND-76-9137) 


2128 
See WHEAT 

TRITIUM/BREEDING 


JULY 31, 1977 


UHV AC SYSTEMS/ELECTRICAL INSULATION 
Influence of an external electric field on the errors in the 
determination of the basic dielectric data of a high-voltage 
insulation, 2 :34523 
ULTRACENTRIFUGE ENRICHMENT PLANTS 
See CENTRIFUGE ENRICHMENT PLANTS 
ULTRAVIOLET RADIATION/BIOLOGICAL RADIATION 


eo ease effects of n-alkanes and ultraviolet light on mice, 
ULTRAVIOLET RADIATION/HEALTH HAZARDS 
a of uv exposure recommendations, 2 :36313 (FDA- 


ULTRAVIOLET RADIATION/RADIATION HAZARDS 
Spectral irradiance of several ultraviolet sources, July-September 
1976. Nonionizing radiation protection special study, 2 :36311 
(AD-A-031276) 
UNDERGROUND MINING 
See also LONGWALL MINING 
UNDERGROUND MINING/DRILLING EQUIPMENT 
Development of drilling methods in underground mining, 2 :33784 
UNDERGROUND MINING/JETS 
Application of water jets in coal 2 :33780 
UNDERGROUND STATI / CONTAINMENT 
BUILDINGS 


Dynamic analysis for oo criteria for underground nuclear 
reactor coniainments, 2 :35023 
Structural design and dynamic analysis of nuclear 
reactor containments, 2 :34999 (INIS-mf-3387) 
UNDERGROUND NUCLEAR STATIONS/DESIGN 
Underground siting of manag power plants with emphasis on the 
‘cut-and-cover’ tec ue, 2 :34552 
UNDERGROUND NUCLEAR STATIONS/ECONOMICS 
Assessment of the feasibility and economy of underground nuclear 
wer plants, 2 :35103 
pan OUND NUCLEAR STATIONS/FEASIBILITY 


jaan of the feasibility and economy of underground nuclear 
wer plants, 2 :35103 
ERGROUND NUCLEAR STATIONS/REACTOR SAFETY 
Influence of underground construction on the safety of nuclear 
power stations, 2 :35254 
UNDERGROUND POWER TRANSMISSION/CLOSED-CYCLE 
COOLING SYSTEMS 
Cooling system for underground electric power transmission lines 
(Patent), 2 :34520 
UNDERGROUND SPACE 
See also CAVITIES 
UNDERGROUND SPACE/ENERGY CONSERVATION 
Efficiency in the use of energy has been effected through 
industrial use of subsurface space (Kansas City, Missouri area), 2 


135462 
UNDERGROUND SPACE/RESOURCE CONSERVATION 
Efficiency in the use of energy has been effected through 
a , Missouri area), 2 
UNDERWATER VEHICLES 
See SUBMARINES 
UNIFIED GAUGE MODELS 
See also WEINBERG-SALAM GAUGE MODEL 
UNIFIED GAUGE MODELS/SELECTION RULES 
Age ¢ model of the weak and electromagnetic interactions with 


FUELS 
50 years), 2 :35433 
UNITED KINGDOM/CENTRIFUGE ENRICHMENT PLANTS 
Design and construction of the 200 t centrifuge enrichment plants 
in the U.K. and the Netherlands, 2 :34093 
UNITED KINGDOM/ELECTRIC-POWERED VEHICLES 
50 
UNITED KINGDOM/ENERGY POLICY 
Energy ae within Europe: electricity and SNG, 2 :35396 
Offshore petroleum resources :35427 
UNITED KINGDOM/HYDROELECTRIC PO 
Hydroelectric schemes in Britain, 2 :34243 
UNITED KINGDOM/NATURAL GAS 
iGDOM/PETRO: 
eum resources: review of UK policy, 2 :38427 
IGDOM/SOLAR ENERGY 
Solar ener, 
UNITED 


: a UK assessment (Book), 2 :34256 
NGDOM/STORAGE FACILITIES 
UNITED KINGDOM/SURFACE MINING 
Surface mine reclamation legislation: a critique, 2 :35344 


UNITED STATES OF AMERICA 
See USA 


UNIVERSITY OF WISCONSIN TOKAMAK 
See UWMAK DEVICES 

UNLOADING (REACTOR) 
See REACTOR FUELING 


See also DEPLETED URANIUM 
ENRICHED URANIUM 
CHEMICAL ANALYSIS 
Automatic ranging circuit for a digital panel meter ; for 
readout of fluorimeter for trace ang analysis), 2 :35764 
URANIUM/CHROMATOGRAP 
and analytical of a 
lenediaminetetraacetic acid resin, 2 :35790 
URANI IEMAND FACTORS 
be demand of developing advanced nuclear economies, 2 


URANIUM/EXPLORATION 
Texas ener; ECA number 25, 2 :35318 
ON GE 


U * (1:1) by ion exchange 
es tion in nitric acid media (1:1 ion 
(PPGM-L85-75) 
URANIUM bailing 5 machine shop (Oak Ridge Y-12 Plant), 
ire in east -12 
GENERATION 
“ae the ~~ energy economy (Based on coal and 
uranium), 2 :35446 
URANIUM/PROSPECTING 
National Uranium Resource Evaluation 
Hydrogeochemical and Stream Sediment Reconnaissance 
Program in Central United States. First quarter FY 1977, 
October 1, 1976-December 31, 1976, 2 : "34068 (K/UR-3(Pt.3) 
URANIUM/RADIOMETRIC ANALYSIS 
5 eiogente analysis of uranium in ores, 2 :35751 (PPGM-L81- 


upled cationic anionic ing uranium 
whine fey i (Wet high 
‘or low uranium (Wet 
5 


mae: of magnetic minerals from slurries), 2 
PE SEPARATION 
Random-walk model of isotope enrichment in cascades, 2 :34083 
TURAL OCCURRENCE 


URANIUM 234/NA 
Excess of **U and content of He in waters of earth-crust faulting 
in the territory of northern Kirgiz, 2 :36387 
URANIUM 235/GAMMA SP. OSCOPY 
In-process —_ of 7*°U enrichment in an LWR fuel fabrication 


plant, 2 :34106 
URANIUM 235/ISOTOPE SEPARATION 
Aerodynamic iso separation processes for uranium 
enrichment: adem requirements, 2 :34077 (K/OA-2872) 
Concentration Of uranium-235 in mixtures with uranium-238 using 
ion exchange resins (Patent), 2 :34081 
t of uranium with respect to an isotope 


y. Financial 
ended tember 30, 1976. y :34076 (ERDA-77-27) 
235 T. ¢ IN REACTIONS 


Study of the Pres pectra emitted in formation of the 
taneous! isomer in the n,y) reaction, 2 :36624 
236 INTANEOUS FISSIO: 
Study — the y- Bry A age emitted in formation of the 
le isomer *°*U in the (n,7) reaction, 2 :36624 
238 IPE SEPARATION ‘ 
Concentration of uranium-235 in mixtures with uranium-238 using 
ion —_— resins (Patent), 2 :34081 
Random-walk model of isotope enrichment in cascades, 2 :34083 
URANIUM 238/NATURAL OCCURRENCE 
Excess of 7**U and content of He in waters of faulting 
in the territory of northern Kirgiz, 2 :36387 
Angular distributions of p otofission fragments in 
of the isomer shelf, 2 :36621 
238 TARGET/KRYPTON 86 REACTIONS 
Subcoulomb fission induced by Xe and Kr ions, 2 :36623 
URANIUM 238 TARGET. iON 136 REACTIONS 
Subcoulomb fission induced by Xe and Kr ions, 2 :36623 
URANIUM ALLOYS/FERROMAGNETISM 
Band ism due to f-electrons, 2 :35663 (CONF-7609 108-2) 
URANI ALLOYS/SPECIFIC HEAT 


URANIUM CARB due to f-electrons, 2 :35663 (CONF-7609108-2) 
CARBIDES/PHASE DIAGRAMS 
anes chemistry of ceramic nuclear fuels with 
on nonstoic , 2 :34105 
URANTUM CA prey CAL RADIATION EFFECTS 
HTGR fuels core deve program. 
6,2: (GA- 


Po 213S URANIUM CARBIDES/PHYSICAL RADIATION 
URANIUM 
EFFECTS 
(Patent), 2 :34082 
Random-walk model of isotope enrichment in cascades, 2 :34083 

Uranium lor 
riod 


URANIUM CHLORIDES/DIFFUSION 


URANIUM CHLORIDES/DIFFUSION 
Observations of surface diffusion at the atomic level by means of 
microcinematography in the STEM, 2 :35806 
COMPO /ELECTRONIC STRUCTURE 
Nuclear magnetic resonance and the question of 5F electron 
localization in the actinides, 2 :35662 (CONF-760956-5) 
URANIUM COMPOUNDS/NUCLEAR MAGNETIC 
RESONANCE 
Nuclear magnetic resonance and the question of 5F electron 
localization in the actinides, 2 :3566 ee eR 
URANIUM DEPOSITS/EXPLORATION 
Evaluation of electroma: souni 


uranium exploration and 7 
URANIUM D POSITS/GEOCHEMICAL 
Uranium hydrogeochemical and stream 


in the San Juan Mountains, Southwest Colorado, 2 :34066 
(GJBX-22(77)) 
URANIUM DEPOSITS/GEOLOGY 
Uranium favorability of tertiary rocks in the Badger Flats, 
Elkhorn Thrust Area, Park and Teller Counties, Colorado, 2 
:34063 (GJBX-54(76)) 
Uranium occurrences of the Sandoval 
and Rio Arriba Counties, New Mexico, 2 (TM-194) 
URANIUM DEPOSITS/MATHEMATICAL MODELS 
U.S. uranium deposits: a geostatistical model, 2 :35369 
valuation of high-frequency e: wie so for 
uranium exploration and mining, 2 7 (GIBX-27-77) 
URANIUM DIOXIDE/ATOM 
a redistribution in UO2 due to a temperature gradient, 2 


URANIUM DIOXIDE/CHEMICAL REACTION KINETICS 
Interaction between grai ao and UO: in operating nuclear fuel 
elements, 2 :34712 (AECL-5301) 


URANIUM DIOXIDE/MICROSTRUCTURE 
Specification and quality control of UO: fuel pellet 
to ensure density stability and low moisture oan, 2 :34107 
URANIUM DIOXIDE/PHYSICAL RADIATION EFFECTS 
Behavior of fission products in UO2 and (U,Pu)Os2 fuel elements, 2 


:35039 
HTGR fuels and core development program rT 
the period ending November 30, 1 {GA (GA- 
Measurement of the in-pile densification of UO2 under isothermal 
conditions, 2 :35059 
i -- ater-Reactor Safety Researc gram: quarterly report, 
tember 1976, 2 :35143 Beet 
URANIL DIOXIDE/THERMAL EXPANSION 
Cracking and healing behavior of UOs as related to 
cladding mechanical interaction. Interim report, Jul ¥ 1976, 2 
:34099 (ANL-76-110) 
URANIUM DIOXIDE/THERMODYNAMIC PROPERTIES 
Vapour pressure measurements over liquid UO2 and (U,Pu)O2 by 
laser surface heating up to 5,000 K, 2 :34820 
URANIUM HEXAFLUORIDE/ISOTOPE ENRICHED 


MATERIALS 
Random-walk model of iso gal in cascades, 2 :34083 
URANIUM ISOTOPES, DISTRIBUTI 


Distribution of transuranic nuclides in Pai: a review (Pu and U 
isotopes), 2? :36187 (LA-UR-77-385) 
URAN. ISOTOPES/GAS CENTRIFUGATION 
Centrifuge process for the enrichment of uranium U235 and its 
application by Urenco/Centec and its shareholders, 2 :34094 
a _ of uranium enrichment in Japan. Centrifuge process, 
Separative power of a family of idealized countercurrent 
centrifuges, 2 :34087 (AED-Contf- 76-48 1-006) 
URANIUM ISOTOPES/ISOTOPE SEPARATION 
oe technique for isotope enrichment, 2 :34080 
separation by hollow charge (Patent), 2 :34079 
URAN. UM ISOTOPES/LASER ISOTOPE SEPARATION 
Method of isotope separation by laser Bier 2 :34096 
uppression of unwan in iso separation 
ts O uranium mining 
2 :34168 (15-CNA-600) 
URANIUM MINES/HEALTH HAZARDS 
Environmental as ra 000) of the Canadian uranium mining industry, 


2 :34168 
LORA 2 :34194 (GEPP-249) 
neutron generator for lo; 
me geochemical parameters effecting the in-situ leaching 
2 :34069 (USGS-OFR-76-835) 
URANIUM 


Uranium ore processing. of 
an advisory group ae 2 :3407. 


ERA Vol. 2, No. 14 


URANIUM ORES/ORE PROCESSING 
Uranium prospects, 2 :34073 
Uranium leachin, as tion from uranium ore in Indonesia, 2 
:34071 (PPGM-L86-75 


URANIUM ORES/PROCESSING 
Uranium ore processing. Panel a 


an advisory group meeting, 2 :34072 
URANIUM ORES/RADIO C AN. 
B analysis of uranium in ores, (PPGM-L81- 
URANIUM OXIDES 
See also URANIUM DIOXIDE 
URANIUM TRIOXIDE 
URANIUM OXIDES/DEPOSITION 
Construction of su pho fission foils for laser excitation, 2 :35922 
URANIUM OXIDES/PHASE DIAGRAMS 
High temperature chemistry of ceramic nuclear fuels with 
emphasis on nonstoichiometry, 2 :34105 
URAN! UM OXIDES/PHYSICAL RADIATION EFFECTS 
UO;-PuO: fuel pin capsule irradiation Mol 8B and C. Evaluation 
of ress and post-irradiation examination results, 2 :34104 
URANIUM OXIDES/RADIOMETRIC ANALYSIS 
In-process control of 7**U enrichment in an LWR fuel fabrication 
lant, 2 :34106 
RESERVES/REVIEWS 
Nuclear fuels, 2 :34065 
URANIUM TRIOXIDE/PRODUCTION 
Safety of UO; production in the A-line 
Plant, 2 :34112 (DP-1449) 
COMPOUNDS/ADSORPTION 
Some observations on the adsorption of heavy atoms on carbon 
substrates, 2 :35721 
AREAS 


at the Savannah River 


Proceedings of the fifth Pennsylvania environmental 
energ) energy, economy, and the environment (Task Force Tz 2 


URBAN AREAS/ENERGY i 
Energy use, energy savin t reductions in 
Sa, chy of Lake Charles. Final report, 2 : 34505 re 


URBAN AREAS/ENERGY CONSUMPTION 
Energy use, energy savings and cost reductions in all 
a city of Lake Charles. Final report, 2 :35505 


254027) 
URBAN AREAS/TRANSPORTATION SYSTEMS 
Energy and transportation policy (Rapid rail in Baltimore, Kansas 
City, and Phoenix), 2 :35461 
Urban transportation and land use: executive summary, 2 :35339 
(DOT-TST-76T-29) 
URBAN AREAS/WASTE MANAGEMENT 
Waste reduction: issues and policies, 2 :35583 
URETERS/DELAYED RADIATION EFFECTS 
Long-term effects of an intracavitary treatment with californium- 
252 on normal tissue (Swine, 7*°Ra), 2 :36326 (BNWL-SA-5806) 


AEC, 
Proceedings of fifth annual symposium on energy research and 
2 :35357 (EO-SP-74026) 
US BUREAU OF MINES/RESEARCH PROGRAMS 
Minerals yearbook, 1973. Volume II. Area rts: domestic. 
a aa mineral statistics report, 2 : 35410 (PB-256982) 


See te ga NATIONAL ENGINEERING 
LABORATOR 
us ERDA/BIBLIOGRAPHIES 
oo reports: January 1977, 2 :36842 (ERDA-77- 
US ERDA/DEMONSTRATION PROGRAMS 

InterTechnology Corporation proposed criteria and 
recommendations for selection of PON non-residential 
demonstration sites, 2 :34362 (COO/2688-76/11) 

US ERDA/INFORMATION SYSTEMS 
Funding and management alternatives for ERDA 
lication and restricted data functions, 2 AY A-97) 
US A/PUBLIC RELATIONS 

Energy Technologies for the West: general session. Volume II. 
Workshop held in San Francisco, California, 21 September 
1976, 2 :35389 (TID-27427) 

Energy Technologies for the West: can the individual's voice be 
heard; public participation in energy p) ayy held 
a3) rancisco, California, 21 September 1976, 2 :3 (TID- 

US ERDA/RESEARCH PROGRAMS 
Battery development makes good progress, 2 :35370 


214S 
tin 
US AEC 
See also HAPO 

LASL 

ORNL 
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NRC 
Yellin’s review of the Nuclear 
Safety Study: comment, 2 :35 
US NRC/REA R LICENSING 
— Regulatory Commission issuances, 2 :34834 (NRCI-76/ 


11) 
US ORGANIZATIONS 
See also BONNEVILLE POWER ADMINISTRATION 
ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL SCIENCE FOUNDATION 
TENNESSEE VALLEY AUTHORITY 
US AEC 
US BUREAU OF MINES 
US ERDA 
_ US NRC 
GAO's new stance explained by Canfield, director of 
os hme? ivision (Influence in energy matters), 2 :35317 
See also ALASKA 


Commission's Reactor 


LOUISIANA 
MICHIGAN 
MISSISSIPPI 
MISSOURI 
MONTANA 
NEVADA 

NEW MEXICO 
NEW YORK 
NORTH DAKOTA 
OHIO 

OREGON 
PENNSYLVANIA 
PUERTO RICO 
SOUTH DAKOTA 
TENNESSEE 
TEXAS 


UTAH 
WASHINGTON 
WEST VIRGINIA 
WISCONSIN 
WYOMING 
"Food survey. Part A. 
A agriculture in 
+B. The world food-population 


USA/COAL GASIFICATION 
--development problems, 
USA/CDAL INDUSTRY — 
ro cae of EPA SO; standards on the US coal industry, 
USA/COAL RESERVES 
of conventional 


resources 
2 :33755 255798) 
USA/DISTRICT 


Prospects for district heating in the United States (Feasibility of 
large-scale i a. 2 :35328 
USA/ECONOMIC DEVELOPMENT 
Technological innovation and economic 
USS. lost the a 2 :35329 (CONF-7 
POLICY 


uate. 
333 (UCID- 


materials: coal. 


iC POWER 
old power sytem nd 


Proceedin; sade of 1974 and 1975 power 
CONSUMPTION 


Energy Technologies forthe West economic growth and energy. 
held in Francisco, California, 21 September 
1976. 2 :35332 (TID. 27429) 


Cha; I. Ov : 2 :35373 (CONF-751216-) 
ter I. Overview, 2 : - 
USA/ENERGY SO SOURCES 


1976 Fact Book, 2 :35319 

Energy: who's doing what (List of 200 grou 
National Park and Recreation Association 14 

—— y Fact Book 1976. Chapters 1 through 21. T 
2 :35313 (AD-A-028284) 

GY SUPPLIES 
Cheoter I. Overview, 2 :35373 (CONF-751216-) 
— Fact Book 1976. Chapters 1 through 21. Technical report, 
313 (AD-A-028284) 

Energy Technologies for the West: economic growth and energy. 
Workshop held in San Francisco, California: 21 21 September 
1976, 2 35332 (TID-27429) 

= 1976 conference on electricity supply in the USA, 2 

Perspective on energy policy, 2 :35398 (FEA/T-76/514) 

Proceedings of fifth annual es Ser on energy research and 
2 :35357 (EO-S 

SA/FOO USTRY 


Food survey. Part A. U.S. agriculture in the U.S. balance of trade 
11402) world food-population problem, 2 :35333 (UCID- 
USA/FOREIGN POLICY 
Petroleum: a vital link in national security. Student essay, 2 :35417 
(AD-A-028919) 
USA/GEOCHEMICAL SURVEYS 
National Uranium Resource Evaluation pro; " 
Hydrogeochemical and Stream Sediment Reconnaissance 
Program in Central United States. First quarter FY 1977, 
October 1, 1976-December 31, 1976, 2 :34068 (K/UR-3(Pt.3) 
USA/GEOTHERMAL RESOURCES 
Energy Technologies for the West: geothermal; energy from the 
Earth. Workshop held in San Francisco, California, 21 
tember 1976, 2 :35467 (TID-27431) 
USA/GOVERNMENT POLICIES 
American security and the international energy situation. Volume 
mn. and summary. Final report, 2 :35414 (AD-A- 
American security and the international energy situation. Volume 
II. World energy and the security of supply. Final report, 2 
:35415 (AD-A-028479) 
American security and the international ener, oe situation. Volume 
IV. Collected ord = Final report, 2 :35416 (AD-A-028499) 
Ener; d hat (List of 200 
gy: who's doing what (List o grou: 
National Recreation Association 14 (NP-21719) 
USA/INSOLATI 
Systems aol and analysis task photovoltaics systems 
definition project of the ERDA national solar photovoltaic 
program, 2 :34332 (CONF-760837-P1) 
USA/ISOTOPE SEPARATION PLANTS 
Enrichment Jeet A survey of major new uranium enriching 
projects, 2 :34086 
USA/NATIONAL DEFENSE 
Petroleum: a vital link in national security. Student essay, 2 :35417 


(AD-A-028919) 
SA/NUCLEAR POWER PLANTS 
Problems in securing the number of persons employed in the 
nuclear power plants of the USA, 2 :34554 
USA/PETROLEUM 
Impact of alternative policies to reduce oil imports, 2 :35421 
USA/POLLUTION ULATIONS 
Status of SO. regulations affecting coal users, 2 :33752 
USA/POWER GENERATION 
finance wor 
5440 (FEA/G-76/496) 
Porat tn for the analysis of the impacts of electric power 
production in the West. Executive summary of the first annual 
rt, 2 :35441 (LA-6720-PR) 
U WER TRANSMISSION 
IEEE/PES 1976 conference on electricity supply in the USA, 2 


:34525 
USA/RADIOACTIVE WASTE MANAGEMENT 
Management of commercial radioactive nuclear wastes. A status 
rt, 2 :34127 (PB-253575) 
EARCH PROGRAMS 


Proceedings of fifth annual symposium on energy research and 
develo; 2 :35357 (EO-SP-74026) 
USA/SUR URFACE MINING 
Surface mine legi 
USA/TECHNOLOGY 
Technological innovation and economic ee has the 
US. a the initiative, 2 :35329 (CONF-760491-) 


. Part A. U.S. agriculture in the U.S. balance of trade. 
world food-population problem, 2 :35333 (UCID- 


. Summary of proceedings, 2 


U 


tion: a critique, 2 :35344 
TION 


17402) 


215S USA/TRADE 
ARKANSAS 
CALIFORNIA 
COLORADO 
GEORGIA 
IDAHO 
ILLINOIS 
KANSAS 
KENTUCKY 
U, 
lem, 
American security and the international energy situation. Volume ee 
II. World energy and the security of supply. Final report, 2 
U 
U 


USA/TRANSPORTATION SYSTEMS 


SYSTEMS 
rtation Energy Conservation Data Book: Supplement II, 2 


os S. uranium deposits: a geostatistical model, 2 :35369 
USSR/COAL DEPOSITS a 
Atlas of the Paleozoic coal of the Karagandin Basin (Book in 
Russian), 2 :33757 
Lithology of the Jurassic coal-bearing deposits of the Ghissar 
Ridge (southern and south-western branches) (Book in Russian), 
2 :33758 
Mesozoic sediments and genetic types of coal strata of South 
Yakut (Book in Russian), 2 :33756 
USSR/GEOPHYSICS 
Calcium and magnesium in ryegrass. Some differences in 
accumulation a roots and in translocation to shoots, 2 :36261 
USSR/LITHOLOG 
Lithology, and -ability of 
carbonate deposits of western Bashkir, 2 :33817 
USSR/NATURAL GAS DEPOSITS 
Oil and gas eo of Western Siberia (Book and maps in 
Russian), 2 :33814 
Oil and gas deposits in the northwest-European, oil-bearing 
in Russian), 2 :33816 
USSR/OIL FIELDS 


Rational development of multistrata aa in the later stages of 
(Book i in 233 
USSR/PETR 

Lithology, and -ability of 
carbonate deposits of western Bashkir, 2 :33817 

Oil and gas geology of Western Siberia (Book and maps in 
Russian), 2 :33814 

Oil and gas deposits in the northwest-European, oil-bearing 

rovince (Book in Russian), 2 :33816 
USS ETROLEUM INDUSTRY 
Economic in the ofa industry in 
western Siberia (Book in Russian), 2 :33934 
USSR/SURFACE MINING 
Surface mine reclamation legislation: a critique, 2 :35344 
ks of the Kamchatka, 2 :36373 
of acid volcanic rocks 0! 

Experiment on turbulent diffusion in ey boundary layer 
over the Salt Lake Valley, 2 :36102 ( 2455-14) 

Experiment on turbulent motion in the planetary wen amg layer 
within the Salt Lake Valley through the radar tracing of 
constant-density balloons, 2 :36097 (COO-2455-13) 

UTAH/RADIATION MONITORING 

Rlloet. A levels of radioactive air pollutants from industry and 

lout. A progress report of radioecological investigations of 
airborne radioactivity in the Utah environment (1971 and first 

two months of 1972), 2 :36170 (UERL-1) 

—— levels of environmental radioactivity in Utah from 
ustry and fallout. A progress report of radioecological 

investigations of airborne radioactivity in the Utah environment, 

July 1, 1972-June 30, 1973 (July 1972 through June 1973), 2 

36171 (UERL-2) 

Comparative levels of environmental radioactivity in Utah from 
OER. > fallout (July 1972 through June 1976), 2 :36172 


layer 
the Salt Lake Valley 2 36102 02 (CDOS 
DNA-and RNA-dependent DNA ive 
changes in uring stage of 
cy, 
UTERUS/D IELAYED RADIATION EFFECTS 
iaaeaan effects of an intracavitary treatment with californium- 
252 on normal tissue (Swine, **Ra), 2 :36326 (BNWL-SA-5806) 
UTERUS/RADIOSENSITIVITY 
Late effects of in utero exposure to carcinogens in rats, with 
special reference to postnatal growth and tumorigenesis (X 
radiation, fast neutrons, N-butylnitrosourea), 2 :36320 
UWMAK DEVICES 
(University Tokamak.) 
Approach for d ‘etime of a first wall structure in a 
tokamak reactor, 2 (CONF 700935-F4) 


Vv 


V-A THEORY 
(Weak interaction theory involving current-current vector-axial vector 
type of interaction.) 
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V-A THEORY/LEPTON NUMBER 
Muon and electron number nonconservation in a V-A gauge 
model, 2 :36527 
VA 


CCINES 
Attenuated influenza virus in normal adults: role of pulmonary 
function studies in vaccine trials, 2 :36292 
VACUUM SYSTEMS/SEALS 
Large multi-feedthrough vacuum seal for low temperature 
applications (Stycast), 2 :35940 
VALLEYS S/ENVIRONMENTAL 


EFFECTS 
Summary of research - poagrese. 1 January 1976-1 January 1977 
(Pollutant trans; diffusion over mountain-valley 
terrains), 2 :36103 (COO-2455-15) 
VALVES/DESIGN 
Electromagnetic seal for the im — feeding of gases into vacuum 
apparatuses, 2 :35833 (ANL-Trans-1082) 
Recent tendency of the valves for nuclear power plants, 2 :35018 
Valve to reform the pressure and temperature of superheated 
steam, 2 :35825 
VALVES/FABRICATION 
Valve development for coal tion plants. Phase I. Quarterly 
1976, 2 :33623 (FE- 


Operators trade a ma at nuclear pump and valve 
maintenance seminar, 2 :35025 
VALVES/TESTING 
Valve development for coal tion plants. Phase I. Quarterly 
progress report, Jun 1976, 2 33623 (FE- 
VAN DE GRAAFF ACCELERATORS/BEAM PRODUCTION 
Method for the acceleration of radioactive nuclei, 2 :35992 
SPECTROSCOPY 
re! rogress report, April-June 1976, 2 :34016 
/QTR-76/2) 
VANADIUM/NEUTRON REACTIONS 
Studies of (n,xp), (n, 0) and (n,xa) cross sections at 15 MeV, 2 
:36614 (UCI C1D-17390 
VANADI 
Vanadium recovery from combustion of Venezuelan fuel oil, 2 
:33935 (MERC/SP-76/4) 
VANADIUM/TRANSITION TEMPERATURE 
Oscillations of the critical temperature and resistance in lamellar 
thin-film vanadium-carbon structures, 2 :35667 
VANADIUM 51 TARGET/PHOTONUCLEAR REACTIONS 
Yield of ‘Na from light and intermediate nuclei, 2 :36601 
VANADIUM ALLOYS 
See also VANADIUM BASE ALLOYS 
VANADIUM ALLOYS/BETA-W LATTICES 
—— nucleation of omega phase in a beta-titanium alloy, 2 


VANADIUM ALLOYS/CORROSION 
Behavior of candidate canister materials in deep ocean 
environments (Ti-6 Al-4 V), 2 :34158 (SAND-76-9137) 
VANADIUM ALLOYS/PHASE TRANSFORMATIONS 
Autocatalytic nucleation of omega phase in a beta-titanium alloy, 2 


35654 
VANADIUM BASE ALLOYS/PHYSICAL RADIATION 
EFFECTS 


Changes i:: ‘t:¢ upper critical fields and critical currents of NbsSn 
and V3Ga ow’ “ye neutron radiation damage, 2 :35699 
VANADIUM BASE ALLOYS/SUPERCONDUCTIVITY 
Changes in the upper critical fields and critical currents of NbsSn 
and V3;Ga owing to neutron radiation damage, 2 :35699 
VAPOR INCINERATORS 
See AFTERBURNERS 
VARIABLE STARS/PULSATIONS 
The masses of AC Andromedae, U Trianguli Australis, and BC 


Draconis, 2 :363 
VARIABLE STARS/STAR MODELS 
The theoretical red edge of the RR Lyrae gap. I. Dependence of 
convection on pulsation phase, 2 :36395 
VECTOR DOMIN IDEL/ELECTROMAGNETIC FORM 
FACTORS 
el of electromagnetic form factors, 
VECTOR MESONS 


(Mesons with 
See also RHO-765 RESONANCES 
VECTOR MESONS/MASS 
of Higgs bosons in gauge models with right-handed 
currents, 2 :36548 


CLES 
See also AUTOMOBILES 
BUSES 
ELECTRIC-POWERED VEHICLES 
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VEGETATION 
See PLANTS 
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HYBRID ELECTRIC-POWERED VEHICLES 
TRUCKS 
VEHICLES/GAS TURBINES 
Automotive gas turbine control (Patent), 2 :35622 
Gas turbine circuit system (Patent), 2 :35594 
VEHICLES/STATISTICS 
Highway statistics, 1975. Section 1. Vehicles, drivers, and fuels. 
Annual report, 2 :35584 (PB-257554) 
VEHICLES/STRATIFIED CHARGE ENGINES 
A study of stratified charge for light duty power plants. Vol. II. 
Final report, 2 :35588 (PB-253767) 
VENTILATION/CONTROL SYSTEMS 
Thermodynamic simulation of a building environmental control 
system, 2 :35520 
VENTILATION/ENERGY CONSERVATION 
Optimum control of heating, ventilating, and air conditioning 
systems, 2 :35532 
VENUS PLANET/ULTRAVIOLET SPECTRA 
Airborne observations of astronomical objects. Final report, 2 
:36409 (N-76-24096) 
VESSELS 


See CONTAINERS 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VINT TORSATRON/MAGNETiC FIELD CONFIGURATIONS 
Possibility of operating the ““VINT-20” one-cut torsatron as a 8 
approximately | stellarator, 2 :36799 (KFTI-75-22) 
VINYL MONOMERS/CHEMICAL REACTIONS 
Chemiluminescent determination of reactive hydrocarbons, 2 
36153 
VIPER REACTOR/NEUTRON FLUENCE 
Neutron fluence and dose measurements at the viper reactor, 2 
:35121 (IBK-1380) 
VIRUSES 
See also BACTERIOPHAGES 
INFLUENZA VIRUSES 
ONCOGENIC VIRUSES 
VIRUSES/BIOLOGICAL EFFECTS 
Glioblastoma. Induction of a reproducible autocthonous tumor in 
rats with murine sarcoma virus, 2 :36283 
VIRUSES/BIOLOGICAL RADIATION EFFECTS 
“Gn of mechanism for Weigle reactivation in 
uv 


mammalian cells 
:36303 (FDA- 


replicating human virus (uv radiation, x radiation), 2 
(FDA-77-8002) 
Vitro photodynamic induction of a tumor virus (uv radiation), 2 
:36299 (FDA-77-8002) 
VIRUSES/INFECTIVITY 
Reproduction of small plant RNA viruses, 2 :36271 
VIRUSES/REPRODUCTION 
Reproduction of small plant RNA viruses, 2 :36271 
VIRUSES/SURVIVAL CURVES 
“Ge radiation, of mechanism for Weigle reactivation in mammalian cells 


Vimculioe slurry viscometer, 2 :35708 (GEPP-234) 
— RADIATION/BIOLOGICAL EFFECTS 
OMe ee lasers: stimulated light emission by chlorophylls and 
Mg- derivatives, 2 :36236 
and repair in mammalian cells after ultraviolet and/or 
visible light treatment, 2 :36297 (FDA-77-8002) 
VISIBLE RADIATION/RADIOSENSITIVITY 
Vitro photodynamic induction of a tumor virus (uv radiation), 2 
:36299 (FDA-77-8002) 
VOLCANIC ROCKS/ORIGIN 
Origin of acid volcanic rocks of the Kamchatka, 2 :36373 
VOLCANISM 
Volcanism in Australasia (Book), 2 :36372 
VOLCANOES/AERIAL MONITORING 
Airborne measurements of gases and aerosols from volcanic vents 
on Mt. Baker, 2 :34430 
VOLOXIDATION PROCESS 


fuels.) 
VOLOXIDATION PROCESS/RESEARCH PROGRAMS 
LMFB program progress report, October 1- 
December 31, 1976, 2 :34113 (ORNL/TM.5768) 
‘AIC CELLS 


progres report 31, 1976, 2 
(GALA 14246) 


WwW 


WAIRAKEI GEOTHERMAL FIELD/DRILL CORES 
Tests on cores from the Wairakei 4 oo project, Wairakei, - 
New Zealand, 2 :34440 (SSS-R-77-2998) 
WAIRAKEI GEOTHERMAL FIELD/GROUND SUBSIDENCE 
Geohydrological environmental effects of geothermal power 
production: Phase IIA. Final report (Using reservoir 
simulators), 2 :34438 (SSS-R-77-2998) 
WAIRAKEI GEOTHERMAL FIELD/PRODUCTIVITY ; 
Geohydrological environmental effects of geothermal power 
production: Phase IIA. Final report (Using reservoir 
simulators), 2 :34438 (SSS-R-77-2998) 


WAK 
WAK/O AS SYSTEMS 
Iodine tte in the exhaust gas flow from the resolver of the 
Karlsruhe a lant (WAK), 2 :34142 
WAK/RADIOA EFELUENTS 
Measurements to determine '*°I retention and emission in the 


r-wall underground cut-off (9 refs.), 2 :33723 (MERC/SP-76/ 


) 

WANKEL ENGINES/DESIGN 

Hydrogen fueled rotary engine (Patent), 2 :35616 
WANKEL ENGINES/HYDROGEN FUELS 

me, td fueled rotary engine (Patent), 2 :35616 

INNTITY/GAUGE INVARIANCE 

Ward-Slavnov identities in the axial gauge, 2 :36562 
WASHINGTON/AIR POLLUTION 

Regional air quality assessment for probable near-term coal-related 

1 5) in the northwest (19 refs.), 2 :33747 


(B 9)) 
WASHINGTON/ENERGY SOURCE DEVELOPMENT 
Pacific Northwest regional assessment prograin 1975 annual 
rt, 2 :36221 1)) 
WASHINGTON/VOLCAN 
Airborne measurements “> -ondl and aerosols from volcanic vents 
on Mt. Baker, 2 :34430 
WASTE DISPOSAL 
See also MARINE DISPOSAL 
RADIOACTIVE WASTE DISPOSAL 
SANITARY LANDFILLS 
WASTE DISPOSAL/BIBLIOGRAPHIES 
Solid waste dis economics (a biblio oy y with abstracts). 
rt for 1964-Jun 1976, 2 :35578 (NTIS/PS-76/0661) 
WA DISPOSAL/BIOLOGICAL EFFECTS 
A bioassay dilution technique to assess the significance of 
material dis . Final report, 2 :36204 (AD-A-030263) 
WASTE DISPOSAL/ENVIRONMENTAL EFFECTS 
Dredged material research. Notes, news, reviews, etc. Volume D- 
76-4, 2 :36203 (AD-A-030236) 
WASTE DISPOSAL/MONITORING 
Statistical analysis of the D. C. Cook p 2 ego (aN 
environmental monitoring pro 6192 (ANL/EIS-9) 
WASTE DISPOSAL/RECO: 
Controlled deposition of combustion ee 2 :35581 
WASTE DISPOSAL/SANITARY LANDFILLS 
Twelve-month extension Sonoma county solid waste stabilization 
A. Final report, 2 :36180 (PB-254550) 
T/CULTIVATION TECHNIQUES 
“Sone — of the cooling water of power plants 
(Patent), 2 :344 
WASTE HUAT/ENERGY CONSERVATION 
Procedure for energy production . 2 :35573 
WASTE HEAT, GY CONVERSIO 
Waste heat recovery system (Patent), 2 34437 
WASTE HEAT/ENVIRONMENTAL EFFECTS 
Waste heat and its effects. Report on a series of lectures held atthe 
ro Technology Department of Stuttgart University, 2 


WASTE HEAT/HEAT RECOVERY 
Design of convection tube recuperators, 2 :35567 
Heat storage by locking the flue gas connection of an oil-fired hot- 
water boiler (Patent), 2 :35542 
Reasonable energy utilization by means of heat recovery, 2 :35512 
Signs of recovery in equipment pete ge 2 :35574 
Waste heat recovery system (Patent), 2 :34437 
WASTE HEAT/RECOVERY 
35465 


WASTE HEAT/USES 
Commercial utilization of the cooling water of power plants. _ 
(Patent), 2 :34494 
rent for the air conditioning of rooms using the heat of 
(Patent), 2 :35541 


2178 WASTE HEAT/USES 
WAK, 2 :34140 
WALLS/DESIGN 
Im 
See ELECTRIC BATTERIES 
VRAIN REACTOR/REACTOR START-UP 
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WASTE MANAGEMENT 
See also RADIOACTIVE WASTE MANAGEMENT 
WASTE DISPOSAL 
WASTE PROCESSING 
WASTE MANAGEMENT/COST 
Waste reduction: issues and en. 2 :35583 
WASTE MANAGEMENT/ 
Waste reduction: issues and policies, 2 :35583 
WASTE PROCESSING 
See also ANAEROBIC DIGESTION 
HOELTER PROCESS 
MATERIALS RECOVERY 
RADIOACTIVE WASTE PROCESSING 
Proceedings of the fifth Pennsylvania environmental conference: 
i f economy, and the environment (Task Force Reports), 2 
5335 


WASTE PROCESSING/SOLIDIFICATION 
Process of preparing substantially organic waste liquids containing 
radioactive or toxic substances for safe, non-pollutive handling, 
transportation, and permanent storage (PATENT), 2 :34145 
WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE WATER/CHEMICAL ANALYSIS 
Concentration and determination of trace organic pollutants in 
water, 2 :35745 
WASTE WATER/DEPHENOLIZATION 
Extraction of phenols from coking-plant effluents, 2 :33746 
WASTE WATER/RECYCLING 
—— treatment of waste water from nickel plating (Patent), 2 
5582 


WASTE WATER/TOXICITY 
Toxicity of TNT wastewater (pink water) to aquatic organisms. 
Annual report, 15 Apr-31 Dec 1975, 2 :36345 (AD-A-031067) 
WATER 
See also DRINKING WATER 
FEEDWATER 
FRESH WATER 
GROUND WATER 
HEAVY WATER 
SEAWATER 
SURFACE WATERS 
WATER/AVAILABILITY 
Water quality management, 2 :36219 
WATER/CHEMICAL ANALYSIS 
Concentration and determination of trace organic pollutants in 
water, 2 :35745 
WATER/CRITICAL HEAT FLUX 
Flow boiling and pool boiling critical heat flux in water and 
ethylene glycol mixtures, 2 :35938 
ATER/ELECTROLYSIS 


Photoelectrolysis and physical properties of the semiconducting 
electrode WO: , 2 :35727 
WATER/PHASE STUDIES 
ae in petroleum extraction (Book in Russian), 2 
WATER/PHOTOLYSIS 
a of water using iron titanate anodes, 2 :35728 
WATER/POOL BOILING 


ILICIES 


Flow boiling and pool boiling critical heat flux in water and 
ethylene glycol mixtures, 2 :35938 
WATER/QUANTITATIVE CHEMICAL ANALYSIS 
Analytical notes: analysis of drinking water for haloforms 
(Addition of ascorbic acid for sample storage), 2 :36210 
Technical analysis of petroleum products and gases (Book in 
Russian), 2 :33960 
WATER/SOLVENT PROPERTIES 
Suitability of containers for storage of water samples, 2 :35707 
A’ COOLED REACTORS 
See also BWR TYPE REACTORS 
HFIR REACTOR 
HFR REACTOR 
ORR REACTOR 
OSIRIS REACTOR 
POOL TYPE REACTORS 
PWR TYPE REACTORS 
SGHWR REACTOR 
WATER COOLED REA CTORS/ATWS 
Development of a computer code for Thermal Hydraulics of 
Reactors (THOR). Sixth quarterly a report, January- 
March 1976, 2 :35144 (BNL-NUREG-50569) 
Studies on the influence of oxide fuel on the mechanical i 
of Zry-tubes for LOCA and ATWS, 2 :35200 (KFK-2362) 
Theoretical eK of the fuel rod behavior during LOCA 
and ATWS, 2 :35195 (KFK-2262) 
WATER COOLED REACTORS/BLOWDOWN 
Recording and evaluation by measurement technique of the 
dynamic behavior of reactor pressure vessel internals in the 
superheated steam reactor (HDR) within the framework of 
IR-blowdown tests, 2 :35185 (KFK-2262) 
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WATER COOLED REACTORS/CONTAINMENT BUILDINGS 
a on the interactions of fission products and aerosols 
in LWR-containements. Description of the code NAUA-Mod 1 
and of the experimental planning, 2 :35199 (KFK-2262) 
WATER COOLED REA' ORS/COOLANTS 
Corrosion substances in light water reactor coolants, 2 :34567 
(KFK-2262) 
Radiation chemistry of colloids. A review, 2 :35801 (RD/B/N- 


3707) 
WATER COOLED REACTORS/ECCS 

Experimental study of water distribution from a jet to a single pin 
and pin bundles, 2 :35210 (RD/B/N-3432) 

Influence of the size and shape of —— channel oame 
the emergency core cooling in the reflood phase of a A,2 
35194 (KFK.2262) 

WATER COOLED REACTORS/FAILED ELEMENT 

DETECTION 

Method and apparatus for locating defective fuel rods in a reactor 
fuel assembly (Patent), 2 :34581 

WATER COOLED REACTORS/FUEL CANS 

Corrosion of Zircaloy in water reactors, 2 :34599 

Corrosion resistance of Zircaloy in KWU power reactors, 2 :34600 

Studies on high temperature steam oxidation of Zircaloy-4- 
cladding tubes, 2 :35188 (KFK-2262) 

WATER LED REACTORS/FUEL CYCLE 
Transportation of spent nuclear fuels, 2 :34123 
WATER COOLED REACTORS/FUEL ELEMENT CLUSTERS 

Experimental study of water distribution from a jet to a single pin 

and pin bundles, 2 :35210 (RD/B/N-3432) 
WATER COOLED REACTORS/FUEL ELEMENT FAILURE 
ee of fuel rod failure in the second heatup — ofa 
A. In-pile experiments with single rods in the DK loop of 
the FR 2 reactor, 2 :35196 (KFK-2262) 

Theoretical YK oor of the fuel rod behavior during LOCA 

and ATWS, 2 :35195 (KFK-2262) 
WATER COOLED REACTORS/FUEL 

Interference model to determine the ramp behaviour of LWR fuel 
rods, 2 :34597 

Investigations of the fuel rod behavior during the blowdown- 

hase of a LOCA. Out-of-pile experiments with electrically 
eated single rods, 2 :35184 (KFK-2262) 

Irradiation tests to study water reactor fuels, 2 :34558 (CEA- 
CONF-3464) 

WATER COOLED REACTORS/FUEL RODS 

Burnup of gadolinium-poisoned LWF- fuel rods. Experimental 
determination and comparison with design calculations, 2 :34595 

Cracking and healing behavior of UO: as related to pellet- 
cladding mechanical interaction. Interim report, July 1976, 2 

:34099 (ANL-76-110) 
WATER COOLED REACTORS/FUEL-CLADDING 

INTERACTIONS 

Studies on the influence of oxide fuel on the mechanical + ea 
of Zry-tubes for LOCA and ATWS, 2 :35200 (KFK-2262 

WATER COOLED REACTORS/LOSS OF COOLANT 

Development of a computer code for Thermal Hydraulics of 
Reactors (THOR). Sixth quarterly progress report, January- 
March 1976, 2 :35144 (BNL-NUREG-50569) 

Influence of the size and shape of cooling channel rs 
the emergency core cooling in the reflood phase of a 2 
35194 (KFK.2262) 

Investigations of the fuel rod behavior during the blowdown- 
oe of a LOCA. Out-of-pile oy with electrically 

ted single rods, 2 :35184 (KFK-2262) 

a of fuel rod failure in the second heatup phase of a 

‘A. In-pile experiments with single rods in the DK loop of 

Studies o! interaction between ballooning Zircaloy claddi 
emergency core cooling water, 2 331 1 $9 KFE. 

of Zry-tubes for LOCA and ATWS, 2 :35200 (KFK- 62) 

Theoretical investigations of the fuel rod behavior during LOCA 
and ATWS, 2 :35195 (KFK-2262) 

WATER COOLED REACTORS/PLUTONIUM RECYCLE 

Clean critical experiment benchmarks for plutonium recycle in 
LWR’s. Volume I. Final rt, 2 :34894 (PB-255728) 

WATER COOLED REACTORS/PRESSURE SUPPRESSION 

Dynamic load of LWR pressure suppression systems, 2 :35198 
(KFK-2262) 

WATER COOLED REACTORS/PRIMARY COOLANT 

CIRCUITS 


Process for ing tritiated water (Patent), 2 :35015 
WATER COOLED CTORS/REACTIVITY INSERTIONS 
Sa oat to determine the ramp behaviour of LWR fuel 
WATER COOLED REACTORS/REACTOR COOLING 
SYSTEMS 


Corrosion substances in light water reactor coolants, 2 :34567 
(KFK-2262) 
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Influence of some heat 


water-cooled reactor systems, 2 :3 


torage of spent fuel from light water reactors (Washington 
Public Power Supply System), 2 :34122 
WATER COOLED CTORS/TECHNO! 
ASSESSMENT 
ETA: a model for energy technology assessment, 2 :35390 
WATER CURRENT POWER GENERATORS/ REVIEWS 


— of the oceans as energy sources, 2 :34349 (UNC-SG-76- 


) 
WATER CURRENTS/MEASURING METHODS 
Deep ocean current measurement systems for obtaining 
construction oo data, 2 :36391 
ot 
ummaries of foreign government environmen 
47, 2 :36106 nits /B-135-76/007) 
WATER POLLUTION/BIOLOGICAL EFFECTS 
Effect of temperature and salinity on extension of siphons by 
Mercenaria mercenaria, 2 :36209 
a cumulative hazard index for 
exposures to environmental 2 (ORNE-5263) 
WATER POLLUTION/HYDRODYN 
Analysis of an emulsified oil slick Stability a rr, plastic oil 
slicks under action of water currents), 2 :3394: 
WATER QUALITY 
Proceedings of the fifth Pennsylvania environmental conf 
energy, economy, and the environment (Task Force ery 2 


:35 
WATER QUALITY/MANAGEMENT 
Water quality management, 2 :36219 
WATER QUALITY/POLLUTION REGULATIONS 
Nonpoint sources — a federal perspective, 2 :36220 
WA RESERVO 
See also COOLING PONDS 
WATER RESERVOIRS/ECOLOGY 
Ecological review of hydroelectric reservoirs in Puerto Rico, 2 
:36205 (CEER-1) 
WATER RESERVOIRS/HYDRODYNAMICS 
Simulation of thermally-influenced hydrodynamic flows: final 
rt, 2 :36216 (PB-255764) 
WATER RESERVOIRS/MONITORING 
Ecological review of hydroelectric reservoirs in Puerto Rico, 2 
:36205 (CEER-1) 
WATER RESERVOIRS/THERMAL POLLUTION 
Field evaluation of a predictive model for thermal stratification in 
lakes and reservoirs. Completion report, 2 :36215 A cng “oad 
Simulation of thermally-influenced hydrodynamic flows: final 
report, 2 :36216 (PB-255764) 
WATER RESOURCES/REGIONAL ANALYSIS 
Development of snow water equivalent .urvey methods using 
airborne gamma measurements. Research progress, January 
1975-September 1975 and suggested directions for tess work, 
2 :36185 (EGG-1183-1677) 
WATER RIGHTS/LEGAL ASPECTS 
Water quality it, 2 :36219 
WATER SOLUTION: 
See AQUEOUS SOLUTIONS 
WATERFLOODING/WATER QUALITY 
On site testing to define injection water quality requirements, 2 


:33862 
WAVE ENERGY CONVERTERS 
Energy generating system (Patent), 2 :34446 
WAVE ENERGY CONVERTERS/CONTROL SYSTEMS 
——_ of energy direction for use in aerodynamic and 
hydrodynamic flow (Patent), 2 :34447 
WAVE op ERGY CONVERTERS/MATHEMATICAL 
Application of theoretical hydrodynamics to the design of wave 
2 :34445 
WAVE ENERGY CONVERTERS/REVIEWS 
Salinity gradients, tides, and waves as energy sources, 2 :34443 


of water waves, 2 :34444 
ILITY STUDIES 
Salinity gradients, tides, and waves as energy sources, 2 :34443 
(UNC-SG-76-04) 
WAVE POWER/MEETINGS 
Energy from the oceans: fact or fantasy. Report No. 76-1, 2 :34348 
(UNC-SG-16-04) 
WAVE POWER/REVIEWS 
Overview of the oceans as energy sources, 2 :34349 (UNC-SG-76- 


WAVELENGTHS/RADIOSENSITIVIFY EFFECTS 
posure responses wav 


WELL STIMULATION/FLUID INJECTION 


WAVES (SHOCK) 
See SHOCK WAVES 
WEAK INTERACTIONS/HIGGS MODEL 
Strength of weak interactions at very high energies and the Higgs 
boson mass, 2 :36525 
WEAK INTERACTIONS/QUANTUM FIELD THEORY 
3688 io theories with spontaneous symmetry breaking, 2 


See NUCLEAR WEAPONS 
WEAPONS/ELECTRONIC GUIDANCE 
Development of the Cabernet autopilot, 2 :35823 (SAND-76-8034) 
THER/SOLAR ACTIVITY 


On the reality of a sun-weather effect, 2 :36410 (N-76-24117) 
WEINBERG LEPTON MODEL/NEUTRINO- IN 
INTERACTIONS 
Hadron production due to the neutral current in exclusive 
_— rocesses and the Weinberg model, 2 :36520 
IERG-SALAM E MODEL/DECAY AMPLITUDES 
The K/sub L/yieldsy.* and the nAZ-vertex in the 
Weinberg-Salam model, 36516 
J INTS/CORROSION PROTECTIO 
ystematic control of gas pipin ee coke plants my refs.), 2 :33585 
WELDED JOINTS/FRA OPERTIES 
Fracture mechanics of finite clements, 2 :34966 
(INIS-mf-3386) 
WELDED JOINTS/INSPECTION 


Systematic control of ing in coke plants (24 gm 2 33585 
WELDED SOINTS/NONDESTRU CTIVE TESTIN 


Nondestructive testing development program. Quared 
report for period ending December 31, 1976 MFBR) 2. 2 34758 
(ORNL-5253) 
WELDED JOINTS/QUALITY CONTROL 
— — in welding reactor components (Netherlands), 2 


WELDED JOINTS/ULTRASONIC TESTING 
Microstructural effects and signal-enhancement tec 
ultrasonic examination of stainless steel, 2 :35939 tai 176-11 
Ultrasonic testing of the welding of PWR fuel pin plugs, 2 :3461 
WELDED JOINTS/X-RAY RADIOGRAPHY 
Reactor-component inspection with computerized tomography. 
Final report, 2 :35004 (PB-257564) 
WELDING 
(All endothermic processes joining.) 
WELDING/QUALITY CO 
nuclear reactor austenitic stainless steels, 2 


WELDING MACHINES/DESIGN 
Development of automatic underwater welding with local cavity 
formation method, 2 :35955 


See WELDED JOINTS 
WELL CASINGS 

Risk analysis of transition zone drilling, 2 :33852 
WELL CASINGS/CEMENTS 

Research on cements for geothermal and deep oil wells, 2 :33863 
WELL CASINGS/P TORS 

—— actuated well tool having improved disarmed 

wasn 2 :33895 


"Technology and organization of wel bracing (Book in Russian, 2 
:33 


WELL COMPLETION/EQUIPMENT 
Equipment used for the conip!etion of a well for petroleum or 
natural gas (Patent), 2 :33883 
WELL COMPLETION/TOOLS 
Well tool having an hydraulically releasable coupler component 
(Patent; for gravel packings), 2 :33886 
WELL COMPLETION IERWATER OPERATIONS 
of oceanfloor bound hydrocarbons, 2 :33885 


Drilling g gcologcal loration wells (Book in Russian), 2 :35870 
WELL DRILLING INOMICS 

Risk analysis of transition zone drilling, 2 :33852 
WELL ING 

See also SONIC LOGGING 

WELL LOGGING/DATA ANALYSIS 

Review of fracture detection with well logs, 2 :33819 
WELL LOGGING/EQUIPMENT 

A tus and ie for petroindustrial geophysics (Book in 


ussian), 2 :3 


See also H YDRA ULIC FRACTURING 
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(UNC-SG-76-04) 
WAVE POWER 
WE C FIELDS 
Hydrodynamic, acoustical, and thermal wave propagation effects 
on oil strata (Book in Russian), 2 :33842 
WELL STIMULATION/FLUID INJECTION 
Combined —— solvent and thermal heavy oil recovery 
(Patent), 2 : 3 


WELL STIMULATION/HYDRAULIC FRACTURING 


WELL STIMULATION/HYDRAULIC FRACTURING : 
Hydraulic fracturing method using viscosified surfactant solutions 
(Patent), 2 :33894 
WELL STIMULATION/MICROEMULSION FLOODING 
Li ulfonates as sacrificial agents in oil recovery processes 
(Patent), 2 :33889 
Oil recovery by microemulsion in iniemion ¢ (Patent), 2 :33899 
WELL STIMULATION/SHOCK 
Hydrodynamic, acoustical, and thermal wave propagation effects 
on oil strata (Book in Russian), 2 :33842 
WELL STIMULATION/SOUND WAVES 
Hydrodynamic, acoustical, and thermal wave propagation effects 
on oil strata (Book in Russian), 2 :33842 
WELL STIMULATION/WATERFLOODING 
Method for recovery of crude oil from oil wells (Patent), 2 :33892 
Oil recovery by low tension waterfiooding (Patent; suppression of 
divalent metal cations), 2 :33897 
Oil recovery by waterflooding —— oying multicomponent 
surfactant systems (Patent), 2 :338 
Surfactant oil recovery process usable in high temperature 
formations having high concentrations of polyvalent ions 
(Patent), 2 :33893 


See also GEOTHERMAL WELLS 
NATURAL GAS WELLS 
OIL WELLS 
WELLS/PUMPING 
Time delay nipple locator and/or decelerator for pump down well 
tool (Patent), 2 :33887 
WEST VI COAL MINES 
Methane emissions from four working places in the Beckley 
Raleigh County, W. Va. (5 refs), 2 :33761 (BM-RI-8212) 
WESTINGHOUSE RECYCLE FUELS PLANT/WASTE 
PROCESSING 
Waste treatment advances: lime treatment and ammonia recovery 
of liquid waste, 2 :34108 
WESTINGHOUSE STANDARD REACTOR 
(Prior to 1975, PWR/41 TYPE REACTORS was used.) 
RESAR Volume |; introduction and general description; site 
characteristics; and reactor components, 2 :34831 (DOCKET- 
STN-50572-1) 


T 
Nitrate influx and efflux oe wheat seedlings: effects of prior 
nitrate nutrition, 2 :362 
WHEAT/NEOPLASMS 
Ultrastructure of auxin-induced tumors of the coleorhiza-epiblast 
of wheat, 2 :36245 
WHISTLERS/DISSIPATION FACTOR 
Mechanisms of energy transformation at the formation and the 
interaction of whistler solitons, 2 :36748 (JINR-E-9-8315) 
WHITE DWARF STARS/ANGULAR VELOCITY 
Critical angular velocity of uniformly rotating white dwarfs. 
Technical summary report, 2 :36392 (AD-A-027895) 
WHITE DWARF STARS/NUCLEOSYNTHESIS 
On the enhancement of CNO nuclei in nova progenitors, 2 :36399 
WHITE DWARF STARS/STAR ACCRETION 
On interstellar accretion and the rejuvenation of white dwarfs, 2 


:36 
WHITE DWARF STARS/STAR EVOLUTION 
On interstellar accretion and the rejuvenation of white dwarfs, 2 


36396 
WHITE DWARF STARS/STELLAR ATMOSPHERES 
of Sirius B. II. Extreme-ultraviolet observations, 


WHITE DWARF STARS/ULTRAVIOLET SPECTRA 
ba — of Sirius B. II. Extreme-ultraviolet observations, 


WHITE RIVER SHALE PROJECT/PLANNING 
White River Shale Project. Detailed Development Plan: federal 
lease tracts, U-a and U-b. Volume 1, 2 :34009 (NP-21720/1) 
White River Shale Project. Detailed Development Plan: federal 
lease tracts, U-a and U-b. Volume 2, 2 :34010 (NP-21720/2) 
WHITESHELL-1 REACTOR 
See WR-1 REACTOR 
= ANIMALS/RADIOACTIVITY 
mparative levels of environmental radioactivity in Utah from 
industry and fallout. A progress report of radioecological 
investigations of airborne radioactivity in the Utah en 


vironment, 
July 1, 1972-June 30, 1973 (July 1972 ticngh June 1973), 2 


36171 (UERL-2) 
—_ tive levels of environmental radioactivity in Utah from 
industry and fallout (July 1972 through June 1976), 2 :36172 
(UERL-3) 
WIND POWER 
Energy sources for tomorrow. Non-nuclear-non-fossil 
energy carriers. Pt. 3. Utilization of wind energy, 2 : 
Heat through wind, 2 :34451 
WIND POWER/ECONOMICS 
Power station economy under Danish conditions. A report on the 
economics, employment and monetary aspects of atomic power 
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stations, decentralized stations producing both electricity 
WIND POW: 
A program to pe plot wind-generated stored 
rw ” constant consumption. Technical note, 2 :34450 (AD- 
WIND POWER/FEASIBILITY STUDIES 
Oceanic windpower, 2 :34448 (UNC-SG-76-04) 
d ha f 200 
nergy: who's doing what (List o' grou 
National Park and Recreation 35314 (NP-21719) 
WIND POWER/MEETINGS 
Energy from the oceans: fact or fantasy. Report No. 76-1, 2 :34348 
'C-SG-76-04 
WIND POWER/REVIEWS 
Overview of the oceans as energy sources, 2 :34349 (UNC-SG-76- 


04) 
WIND POWER/TECHNOLOGY ASS 
Energy sources for tomorrow. Non-nuclear-non-fossil primary 
energy carriers. Pt. 1. Meeting the energy demand in the future 
and the importance of non-fossil and non-nuclear primary 
— 2 :35352 
ummary ponte an exploratory study of cost tar; for 
wil plants, 2 :34337 (ORNL/TM- 3787) 
‘CONCENTRATORS 
Wind ~—— concentrators, 2 :34454 
WIND TURBINES/CONTROL SYSTEMS 
Transformer of energy direction for use in aerodynamic and 
hydrodynamic flow (Patent), 2 :34447 
WIND TURBINES/DEMONSTRATION PROGRAMS 
New Mexico utility will test 200-kW wind turbine unit: 
a = windmill will be built on Clayton municipal 
wI TURBINES/DESIGN 
Energy conversion system (Patent), 2 :34420 
Wind-power plant (Patent), 2 :34452 
WIND TURBINES/HYBRID SYSTEMS 
Centralized solar/wind home heating, 2 :35464 
Solar-assisted power systems, 2 :34342 
WIND TURBINES/POWER GENERATION 
New Mexico utility will test 200-kW wind turbine unit: 
experimental power windmill will be built on Clayton municipal 
system, 2 :35472 
WIND TURBINES/TESTING 
Small wind power machine for rural and farm use in the State of 
Missouri (1 to 10 kW), 2 :35469 
WINDOWS/ALUMINIUM 
Thermal insulated aluminium window (Patent), 2 :35537 
WINDOWS/DESIGN 
Greenhouse window for solar heat absorbing systems derived 
from CdeSnO, (Patent), 2 :34376 
Greenhouse window for solar heat absorbing systems derived 
from (Patent), 2 :34377 
WS/THERMAL INSULATION 
Thermal insulated aluminium window (Patent), 2 :35537 
WINSTON COLLECTORS 
waite PARABOLIC CONCENTRATORS 
Ground vegetation biomass, production, and efficiency of energy 
ee in some northern Wisconsin forest ecosystems, 2 
WOOD/IGNITION 
Solid fuel (Patent; 6 claims), 2 :33668 
WOOD/INFORMA 


Energy: who's doin (List of 200 grou 
National Park and Recreation 2 135314 (NP-21719) 
WOOD/PYROLYSIS 
Solid fuel conversion furnace (Patent; 6 claims), 2 :33668 
WOOD WASTES/IGNITION 
Solid fuel conversion furnace (Patent; 6 claims), 2 :33668 
WOOD WASTES/POWER GENERATION 
Hearst wood wastes energy study: a preliminary feasibility study 
(Ontario), 2 :35468 
WOOD WASTES/PYROLYSIS 
Solid fuel conversion furnace Pia nye 6 claims), 2 :33668 
learst wood wastes ener, y: a preliminary feasibility study 


wo 
See PERSONNEL 
WR-1 REACTOR/REACTOR EXPERIMENTAL FACILITIES 
Facility for in-reactor creep testing of fuel cladding, 2 :35116 


TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
Continuous ——- monitoring for permanent gases in 


220 MW ited turbine f lear plants 
saturated steam for nuclear power 
(WWER), 2 :34615 
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WWR-C-BAGHDAD REACTOR/REACTOR EXPERIMENTAL 
FACILITIES 
Neutron radiography facility on the IRT-2000 reactor, 2 :35117 


See WYLFA REACTOR 
WYLFA REACTOR/PRESSURE VESSELS 
Long term creep of the Wylfa P.V. concrete for loading ages up 
to 12 1/2 years, 2 :34639 (INIS-mf-3386) 
WYOMING/AIR POLLUTION 
Regional air quality assessment for probable 
energy development in the northwest (19 refs.), 2 :33747 
(BNWL-2084(Rap-9)) 
WYOMING/ENERGY SOURCE DEVELOPMENT 
Pacific Northwest regional assessment program 1975 annual 
report, 2 :36221 (BNWL-2084(Rap.1)) 
WYOMING/LAND USE 
Water for energy. Missouri River reservoirs: Pick-Sloan Missouri 
— Draft environmental statement, 2 :36218 (DES- 
WYOMING/OIL SHALES 
Preliminary regional study of the present and possible future oil 
and gas development in the areas of thick rock salt and shale 
deposits of Michigan, Ohio, Pennsylvania, and western New 
York as of December 1975, 2 :35418 (ORNL/Sub/87989-75/ 1) 
WYOMING/WATER REQUIREMENTS 
Water for energy. Missouri River reservoirs: Pick-Sloan 
+638) Draft environmental statement, 2 :36218 (DES. 


x 


X CHROMOSOME 
See HETEROCHROMOSOMES 
XENON/ADSORPTION 
tion of krypton and xenon from the offgas of nuclear 
acilities, 2 :34134 (KFK-2262) 
XENON/MEMBRANE TRANSPORT 
Properties of rare-gas solids (Diffusion rate of xenon through 
epithelial tissue), 2 :36284 (COO-1574-47) 
XENON/PHOTONUCLEAR REACTIONS 
Energy dependence of the cross section for production of e* e~ 
irs by y rays in liquid xenon, 2 :36472 
XENON/PION MINUS REACTIONS 
Interaction of high energy particles with nuclei (Comparison with 
intranuclear cascade model), 2 :36494 
XENON 128/ENERGY LEVELS 
Decay of '**Cs, 2 :36608 
XENON 128/ENERGY-LEVEL TRANSITIONS 
Decay of !*Cs, 2 :36608 
XENON 133/SCINTISCANNING 
Radionuclidic lung-imaging procedures in the assessment of injury 
due to ammonia inhalation, 2 :36269 
XENON 136/ENERGY LEVELS 
136], 138], and *°7Xe (J, 7, FT 


Decay schemes for mass 
values), 2 :36606 (IS-T-743) 
XENON 136 REACTIONS/FISSION 
Subcoulomb fission induced by Xe and Kr ions, 2 :36623 
XENON 137/BETA-MINUS DECAY 
Decay schemes for mass separated '**], '**], and '°7Xe, 2 :36606 
(IS-T-743) 
XENON 138/ENERGY LEVELS 
Decay schemes for mass 
values), 2 :36606 ae 
XENON OSCILLATI 
(Effects of. cater xenon levels on reactor operation.) 
Number of energy groups and their influence on xenon dynamic 
calculations, 2 :34918 
XENON OXIDES/ELECTRONIC STRUCTURE 
Low-lying electronic states of the rare gas oxides, 2 :36446 
X-RAY EQUIPMENT 
See also COLLIMATORS 
X-RAY EQUIPMENT/PERFORMANCE TESTING 
BRH routine compliance testing for cabinet x-ray systems to 
which 21 CFR subchapter J is applicable, 2 “36019 (PB-253916) 
X-RAY RADIOGRAPHY/FEASIBILITY STUDIES 
Reactor-component inspection with computerized tomography. 
Final 2 :35004 (PB-257564) 
XYLENES/GAS CHROMATOGRAPHY 
Measurement method for benzene, toluene, and xylene in the 
atmosphere by the gas chromatographic method, 2 :36136 
X-ZERO RESON 
See ETA-958 RESONANCES 


136], 138], and '°’Xe (J, 7, FT 


near-term coal-related 


ZINC COMPOUNDS/TOXICITY 
Y 


Y CHROMOSOME 
See HETEROCHROMOSOMES 
Y-12 PLANT/FIRES 
36363 (YHA east machine shop (Oak Ridge Y-12 Plant), 
Y*RESONAN ANCES/PAL CLE PRODUCTION 
New data on K~ pyieldsanti K°n and A anti KN partial wave 
analysis below 1.2 GeV/c (Partial wave analysis, 515 to 1066 
MeV/c, total cross sections), 2 :36534 
Laggengion of show in a of ¥ 
fective r ina 
ystem theory ang- 
onstatic solutions of the sourceless -Mills equation 
SO(4) and SO(3,1), 2 :36566 _— 
YANG-MILLS THEORY/SU-2 GROUPS 
haa rho7 system in a theory of the Yang- 
ype, 
YANG-MILLS THEORY /VERTEX FUNCTIONS 
erlapping-divergence- leton expansion in non-Abelian 
uge theories, 336561 


See also CANDIDA 
YEASTS/CELL KILLING 
Inositol-less death in yeast results in a simultaneous increase in 
intracellular viscosity, 2 :36242 
YEASTS/VISCOSITY 
Inositol-less death in yeast results in a simultaneous increase in 
intracellular 2 :36242 
YJRESONAN 
See also  AMBDA-1670 RESONANCES 
SIGMA-1385 RESONANCES 
SIGMA-1670 RESONANCES 


YTTERBIUM/ENERGY LEVELS 
of levels of the ytterbium atom, 2 :36444 
YTTERBIUM/ENERGY-LEVEL TRANSITIONS” 
ny of energy ome of the ytterbium atom, 2 :36444 
YTTRIUM OXIDES/MICROSTRUCTURE 
ment and characterization of materials for 
; . Quarterly report, April-June 1976, 2 :354 


2004. ) 
elo t characterization of materials for Se 
MHD. Quarterly report, April-June 1976, 2 :354 aNWL 


REACTO) IDS 
“S100) shutoff rod experiments in ZED-2, 2 :35062 (AECL- 
1 
ZERO POWER REACTORS/RESEARCH PROG: 


RAMS 
Reference critical e eT Progress report, October 1, 1976- 
December 31, 1976, 2 :34180 (RF 4 2622) 
ZINC/ABSORPTION SPECTROSCOPY 
—— uarterly progress report, April-June 1976, 2 :34016 
RC/QTR-76/2) 
ZIN' CHROMATOGRAPHY 
Preparation and analytical applications of a 
lenediaminetetraacetic acid resin, 2 :35790 
LOGICAL CONCENTRATION 
Cadmium, lead, and zinc content of fruits and vegetables from 
in an industrial region, 2 :36339 
ZINC/LEACHING 
i und water leaching of in situ retorted or burned oil 
ects of retorting time, temperature, and atmosphere on 
leaching rties of s _— shales), 2 :34058 
ZINC 68 TARGE / ARGON 40 REACTIONS 
_ -dependent multiplicities of continuum rays, 2 :36591 
ZINC IRIDES/CATALYTIC EFFECTS 
Coal conversion in the United States with emphasis on studies at 
the University of Utah (ZnCh; SnCle. 2H2O), 2 :33606 
Zinc halide hydrocracking process for distillate fuels from coal. 
Quarterly technical re report, August 1-October 31, 1976, 
2 :33654 (FE-1743- 2) 
ZINC COMPOUNDS/ CHEMICAL ANALYSIS 
Determination of iron, copper, zinc, and lead in atmospheric air, 2 


36122 
ZINC COMPOUNDS/TOXICITY 
ae zinc, and lead in atmospheric air, 2 


(AED-Conf-76-421-029) 
ZEA MAYS 
See MAIZE 


ZINC HALIDE PROCESS/BENCH-SCALE 


ZINC HALIDE PROCESS/BENCH-SCALE EXPERIMENTS 
Zinc halide hydrocracking process for distillate fuels from coal. 
Quarterly technical _ report, August 1-October 31, 1976, 
2 :33654 (FE-1743-2 


ZION-1 REACTOR/REACTOR KINETICS 
ee finite element method for reactor analysis, 2 


ZIRCALOY/CORROSION 
Corrosion of Zircaloy in water reactors, 2 :34599 
Corrosion resistance of Zircaloy in KWU power reactors, 2 :34600 
ZIRCALOY/DEFORMATION 
Status of Zircaloy deformation and oxidation research at Oak 
Ridge National enengenh 2 :34559 (CONF-760997-3) 
ZIRCALOY/FRACTURE PROPERTIES 
Cracking and healing behavior of UO: as related to pellet- 
cladding mechanical interaction. Interim report, July 1976, 2 
:34099 (ANL-76-110) 
ZIRCALOY/OXIDATION 
Status of Zircaloy deformation and oxidation research at 
Ridge National Laboratory, 2 :34559 (CONF. 760997.3) 
ZIRCALOY 2/CORROSION 
Behavior of candidate canister materials in deep ocean 
environments, 2 :34158 (SAND-76-9137) 
ZIRCALOY 2/MECHANICAL PROPERTIES 


Light-Water-Reactor Safety Research Program: quarterly report, 
uly-September 1976, 2 :35143 (ANL-76-121) 
ZIRCALO 2/OXIDATION 
Light-Water-Reactor Safety Research Program: quarterly report, 


uly-September 1976, 2 :35143 (ANL-76-121) 
ZIRCALOY 4/CORROSION 
Behavior of candidate canister materials in 
environments, 2 :34158 (SAND-76-9137) 
Studies on the influence of oxide fuel on the mechanical P i 
of Zry-tubes for LOCA and ATWS, 2 :35200 (KFK-2 62) 
ZIRCALOY 4/MECHANICAL PROPERTIES 
Light-Water-Reactor Safety Research Program: quarter 
uly-September 1976, 2 :35143 (ANL-76-121) 
ight-Water-Reactor Safety Researc gram: quarterly report, 
a 1976, 2 :35143 (ANL-76-121) 
Studies on high temperature steam oxidation of Zircaloy-4- 
cladding tubes, 2 :35188 (KFK-2262) 


ly report, 
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ZIRCONIUM/CHROMATOGRAPHY 
Preparation and analytical applications of a 
propylenediaminetetraacetic acid resin, 2 :35790 
ZIRCONIUM 90/ENERGY-LEVEL TRANSITIONS 
M1 transitions in spherical nuclei (Theory of finie Fermi systems), 
2 :36604 
ZIRCONIUM ALLOYS/BETA-W LATTICES 
Autocatalytic nucleation of omega phase in a beta-titanium alloy, 2 
35654 
ZIRCONIUM ALLOYS/CORROSION 
Behavior of candidate canister materials in deep ocean 
environments, 2 :34158 (SAND-76-9137) 
ZIRCONIUM ALLOYS/PHASE TRANSFORMATIONS 
Application of transmission scanning electron diffraction to alloy 
phase transformations, 2 :35652 
Autocatalytic nucleation of omega phase in a beta-titanium alloy, 2 
135654 
ZIRCONIUM ORES/SURFACE MINING 
Survey of heavy minerals in the surface-mineable area of the 
Athabasca oil sand deposit, 2 :34053 
ZIRCONIUM OXIDES/CATALYTIC EFFECTS 
Chemistry of lignite liquefaction. Quarterly report, July- 
September 1976 (NiO-MoO3-TiO2; MoOs-NiO-TiO2-SiO2; 
MoOs-NiO-ZrO2; MoOs-NiO-Al2Os), 2 :33655 (FE-2211-3) 
ZIRCONIUM OXIDES/MICROSTRUCTURE 
Development and characterization of materials for open cycle 
pra Quarterly report, April-June 1976, 2 :35479 (BNWL- 
3 


) 
ZIRCONIUM OXIDES/THERMAL CONDUCTIVITY 
Development and characterization of materials for open cycle 
— report, April-June 1976, 2 :35479 (BNWL- 
ZOOPLANKTON/NUTRIENTS 
Production cycles in aquatic microcosms, 2 :36194 (LBL-5965) 
ZOOPLANKTON/POPULATION DYNAMICS 
Biological processes in the water column of the South Atlantic 
pe Progress report, July 12-August 20, 1976, 2 :36198 (SRO- 
1 
ZOOPLANKTON/SURVIVAL TIME 
Production cycles in aquatic microcosms, 2 :36194 (LBL-5965) 
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